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Part 41: Object model integration profile —
Common object model
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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioan com
national electrotechnical committees (IEC National Committees). The object of IEC\is to pi

end and in addition to other activities, IEC publishes International Standards, Tec¢hnical Specific
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter_referred to as

rested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are-made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible“for the way in which they are used or f
mipinterpretation by any end user.
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the latter.
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aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent cettification bodies.

6) Alllusers should ensure that they-have the latest edition of this publication.

7) N( liability shall attach to IEC\or)its directors, employees, servants or agents including individual exper
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Publications.

8) At{ention is drawn\to' the Normative references cited in this publication. Use of the referenced publicati
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pafent rights® IEC shall not be held responsible for identifying any or all such patent rights.
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The main”task of IEC technical committees is to prepare International Standards. Howey

er, a

technical committee may propose the publicafion of a fechnical 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 62453-41, 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 second edition cancels and replaces the first edition published in 2009, and constitu
technical revision.

tes a

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

edition:
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a) correction of specification for bus master configuration;

b) correction of specification for propagation of changes;

c) correction of description of DTM services for online operation.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
65E/437/DTR 65E/485/RVC
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nformation on the voting for the approval of this technical report can be found-ip the

t on voting indicated in the above table.
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tability date indicated on the IEC web site under "httpi{//webstore.iec.ch" in the

confirmed,

placed by a revised edition, or
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hgual version of this publication may«be issued at a later date.

of all parts of the IEC 62453 series, under the general title Field,Device Tool (FDT)
interface specification, can be found on the IEC website.
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INTRODUCTION

IEC TR 62453-41:2016 © IEC 2016

report, 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. In addition to fieldbus- and device-specific tools, there is a need to

integrate these tools into higher-level system-wide planning or engineering tools. In partficular,
for use in extensive and heterogeneous control systems, typically in the area of the prgcess

indugtry, the unambiguous definition of engineering interfaces that are easy to use f

thosd

A de

field device manufacturer with its device. The DTM is integrated into engin€ering tools vi
FDT [interfaces defined in this specification. The approach to integration'is, in general,
for a|l kind of fieldbusses and thus meets the requirements for integrating different kin

involved is of great importance.

br all

ice-specific software component, called DTM (Device Type Manager),ds/supplied by the

devides into heterogeneous control systems.

Figude 1 shows how IEC TR 62453-41 is incorporated in ¢he structure of the IEC 6
seriep.

CrgT | ;DT <
- | Interfaces | = /
‘ - A 2\

/

Ie'her,

- 3 / Part 41
£ #—0bject Model
¥ . Integration Profile

LEC

a the
open
ds of

2453

Figure 1 — Part 41 of the IEC 62453 series
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FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 41: Object model integration profile —
Common object model

1 Scope

ThisILEart of IEC 62453, which is a technical report, defines how the common FDT pringiples
are implemented based on the Microsoft! COM technology, including the object behaviof and
objedt interaction via COM interfaces.

This part specifies the technology-specific implementation of the protocol-spegific functiopality
and gommunication services.

This part of IEC 62453 is informative, however when this part is appliedits requirements [need
to belimplemented as specified.

This part specifies FDT version 1.2.1.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applieq. For
undafed references, the Ilatest edition of’ the referenced document (including| any
amendments) applies.

IEC 61784 (all parts), Industrial communication networks — Profiles

IEC 62453-1:—2, Field Device ;Tool (FDT) interface specification — Part 1: Overview and
guidgnce

IEC 62453-2:—2, Field-Device Tool (FDT) interface specification — Part 2: Conceptd and
detaifed description

3 Terms, definitions, abbreviations and conventions

3.1 | Terms and definitions

For the purposes of this document, the terms and definitions given in TEC 62453-1,

IEC 62453-2 as well as the following apply.

3.1.1

ActiveX®3
GUI component technology based on the Microsoft Component Object Model (COM/DCOM)

Note 1 to entry: Former standard was OLE controls (OCX).

1 See Annex |.

2 Tobe published concurrently with this technical report.

3 See Annex |.
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asynchronous function
non-blocking function in which the calling process continues execution while the function is
executed in the background

3.1.3
CLsI

D

UUID for a COM class

IEC TR 62453-41:2016 © IEC 2016

53-2

314
ProgiD
human readable ID for a COM class
3.1.5
synchronous function
blocKing function in which the calling process stops execution while the function’is execufed
3.2 | Abbreviations
For the purposes of this document, the abbreviations given in IEC"62453-1 and IEC 624
as well as the following apply.
AP Application Programming Interface
BTM Block Type Manager
CLBID Class ID
cgv Common Object Model
DCOM Distributed COM
DLL Dynamic Linked Library
DM Document Object Mode]
DTM Device Type Manager
FA Frame Application
FB Function Bloek
FD|T Field Device Tool
GUI Graphical User Interface
GUID Globally Unique Identifier (a UUID)
HART®4 Highway Addressable Remote Transducer
11D Interface ID
LC|D Locale ID
MIDL Microsoft Interface Definition Language
MYDN® Microsoft Developer Network
OoCX OLE Controls
OLE Object Linking and Embedding
ProgID Programmatic ID
XDR XML Data Reduced
XSL Extensible Stylesheet Language
XSLT XSL Transformations
3.3 Conventions

The conventions for UML notation used in this document are defined in IEC 62453-1.

4 See Annex I.
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4 Implementation concept

4.1

Technological orientation

The ActiveX® technology introduced by Microsoft makes it possible to define interfaces which
contain not only data but also functions. These possibilities have already been successfully

used

Withi

engin

inter
for s

The
base

This
implg
that
spec
Appli

Inclu
thosd
modsH

4.2
4.2.1
The
objed

respq
vend

4.2.2

From
are 4

in conjunction with OPC (originally: OLE for Process Control) definition.

n this technical report, implementation of FDT-only user interfaces in ActiveX®
technology are specified for the englneerlng components of f|eId devices. If the engmeermg

atic integration of the components and takes care of the interaction betwee
eering system and the software components of the devices. Furthermore-the
interi;ce specification allows the integration of device components with integrated

ecial engineering tasks.

implementation of FDT’s client/server architecture defined in this’ technical rep
d on Microsoft COM.

part of IEC 62453 specifies COM interfaces (what the interfaces are), no

he interfaces are expected to provide to client applications that use them. The
fication neither specifies the implementation of DFMs’ nor the implementation of F
cations.

architectures. Like all COM implementations, the architecture of FDT is a client-s
| where DTMs are the server componentsmanaged by the Frame Application.

Implementation of abstract FDT<object model
General

FDT objects are implemented as COM objects. The general expectation is that
ts may be implemented-as inproc as well as outproc servers. The Frame Applicat
nsible for organizing the execution of the objects in a distributed system (based
pr-specific implementation).

FDT Frame Application (FA)

a DTM'point of view, all task-related interfaces for the interaction with Frame Applic

vailablé via the main interface IFdtContainer of the Frame Application (see Figure 2).

the
the
FDT
user

ces as well as the embedding of ActiveX® controls provided by the device ‘comp¢nent

brt is

the

mentation (the “how” of the implementation) of those interfaces. It specifies the beHavior

FDT-
rame

Hed are descriptions of architectures and, interfaces which seem most appropriafe for

erver
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on is
on a

ation
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T Standard interfaces for storage and events
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Figure 2 - Frame Application interfaces

complex plant environment, there are also complex communication networks for li
rocess devices. No DTM should need any information aboutthie topology of a sy
brk. So it is up to the Frame Application to organize the routing for accessing a ds
Frame Application has to provide in each case a peersto-peer connection (physig
bl). So its up to the Frame Application to manage the multi‘user access to a device.

Device Type Manager (DTM)
L1 DTM interfaces

ervices of a DTM are provided by meansgof COM interfaces (see Figure 3).

T Standard interfaces for storage

IDIm  O— DTM —O IDtmInformation
IDtmInformation2
O—

IDtm2
Optional task-related interfaces

1

0..*

IFdtChannel

O— FdtChannel
Optional task-related interfaces O—

IEC

Figure 3 — DTM interfaces

hking
stem
vice.
al or

The interfaces IDtm and IDtmInformation have to be implemented by each DTM (see 5.2).
These interfaces provide the services and information for controlling a DTM. From a Frame
Application’s point of view, all task-related interfaces for the interaction with the device
functionality are available via these interfaces. Which task related interfaces are provided
depends on the capability of the DTM and the corresponding device. Each interface is
described in detail in the appropriate subclause.

423

.2 Block Type Manager (BTM)

The BTM implements similar interfaces to those specified for a DTM. Block-specific schemas
replace device related XML schemas to provide block information. For example,
BtmInformationSchema replaces DTMInformationSchema.
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4.2.4 Presentation object

A presentation object as defined by this specification may be an ActiveX® object (a
integration into GUI of FA) or a standalone program, that may be integrated by a DTM.

IEC TR 62453-61 provides a style guide for a common look and feel of ActiveX®
interfaces.

4.2.5 FDT-Channel object

The FDT-Channel object implements at least the IFdtChannel interface that gives acce

llows

user

ss to

all pgrameters of the channel which describes the channel itself.

If thg device provides communication functionality, like a fieldbus adapter or a gateway

, the

FDT-Channel object shall implement further interfaces for the communication via\this channel

(Communication Channel). Each interface of the FDT-Channel object is described in d
see the appropriate subclause.

As dgefined in IEC 62453-2, Communication Channels represent the gateway from the
specific to the Frame Application-specific communication./"At least the inte
IFdtGommunication shall be implemented for Communication Channels.

IFdtGommunication always provides the communication furictionality for DTMs to access
fieldQus devices. All actions that belong to the physical fieldbus shall be done by using
interface.

4.3 | Object interaction
431 Parameter interchange via XML

Datalexchange between objects is implemented based on transport of XML documents

t) via COM interfaces. One example for this data exchange is the parameter interch
ML is to provide a way to exchange information between Frame Application and [
igure 4). Typically, in process control systems, multiple use cases like obse

validation..For the data access are standardized tools like the DOM (W3C's document g

etail,

FDT-
rface

their
this

XDR
ange
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ving,
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that
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that
s for
bject

modgl)available.

DTM
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Vendor A
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Vendor B
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Figure 4 - FDT Client/server relationship via XML
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XML schemas are valid XML syntax themselves and are used to validate XML data. They
allow the validation of the document structure and the data types of the elements.

W3C's document object model (DOM) is a standard internal representation of the document
structure. It aims to make it easy for programmers to access components and delete, add, or
edit their content, attributes and style. In essence, the DOM makes it possible for
programmers to write applications that work properly on all browsers and servers, and on all
platforms. While programmers may need to use different programming languages, they do not
need to change their programming model.

An XML parser usually generates the DOM. Microsoft® provides such an XML parser. So the
DOM API is accessible in VC++®3, Visual Basic®6 and VBScript.

The parsing of XML documents with XML schemas ensures a valid DOM with .well-defined
elempnts.

It is necommended that the FDT developer always work with the DOM becaluse

o the XML parser generates the DOM from the transferred XML data,
e the schemas ensure a valid DOM with well defined elements,
o the DOM supplies standard tree- and collection-methods for data access,

o the DOM can generate the XML data for the data transfer.

The yalidation of a XML document ensures that the_content of an attribute is valid according
to th¢ XML schemas.

e Non string data types (Ui4,enumeration,etc.): Empty or invalid attribute values wijll be
detected during the validation of the docunyent.

o Diata types ‘string’ and ‘bin.hex’(hexadecimal digits representing octets): Empty valueps are
ppssible. No parsing error is generated.

To ayoid interoperability problems‘developers should consider following basic rules.

eceiving XML documents:
D ensure a robust implementation, developers should be aware that XML documentq with
mpty attributes of type “string’ or ‘bin.hex’ could be received. FDT components should be
hpable to handlethis in a proper way.

mpty optiogalattributes should be avoided generally, because they are a potential dause
interoperability problems and a waste of resources. Also optional XML elements should
e removed if they contain no information. Exception: Empty ‘string’ attributes can fnake

R
T
e
c
e Providing XML decuments:
E
o]
b
sens€ in*some cases (as shown in the example below).

If a Erama Annlication —can not _nraovidae infarmatinn ahaut laain lacatinn an
o e—Approato—Ea—hRo+—pHoYrae—H o H Ao A—a B Out rfogHH—ocato—aha

description, the corresponding attributes should be removed.

session

If a Frame Application can not provide attribute values, the attributes should not be provided.

Negative Example:

<FDT xmlIns="x-schema:FDTUserInformationSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml">
<FDTUserInformation projectName="Project1" userName="ThisUser" userLevel="maintenance"
loginLocation="" sessionDescription=""/>
</FDT>

5  See Annex |.

6 See Annex |.
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Positive Example:

<FDT xmlIns="x-schema:FDTUserInformationSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xm|">
<FDTUserInformation projectName="Project1" userName="ThisUser" userLevel="maintenance"/>

</FDT>

If the session description is generally available, but the user has not typed in something, then
it makes sense to use an empty attribute.

Acceptable Example:

<FDT xmlIns="x-schema:FDTUserInformationSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml">
<FDTUserInformation projectName="Project1" userName="ThisUser" userLevel="maintenance"
sessionDescription=""/>

</FDT
4.3.2 Examples of usage

Parameter interchange between DTM and Frame Application is done via XML" document.
Obje¢t oriented access to data is provided when using an XML parser thatygénerates gn in-
mempry representation of the XML data (e.g. a DOM). Instance data to be sfored
(perdistence) can also be handled as an XML document to simplify the DM developmen}t and
to hgve a homogeneous data handling within a DTM. But also if the data are stored as|{XML
the cpntent of these data is only known by DTM (see Figure 5).

F DOM
D Z
"public"” T

parameters
’ methods )
}"public“ parameters of DTM for Frame Application
}" private " parameters of DTM

IEC

Figure 5 — Data access and storage

The XML\document for communication includes device data and the necessary informatign for
routir||g to’establish peer-to-peer connection between DTM and field device (see Figure 6].
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Frame Application Device Type Manager (DTM)
F
D adresses
T data methods
read/write
dataset
XML-
- - data

ield device

IEC

Figure 6 - Communication

Here[the DTM only knows the address information for.@ peer-to-peer connection. The Frame
Application adds during runtime all necessary routingyinformation.

For documentation of field devices within the project documentation and field device-spEcific
documentation XML is used in conjunction. Gvith XML style sheets (XSL) for layout|(see
Figune 7). A default style sheet is supportediby the Frame Application.

Frame Application Device Type Manager (DTM)

project-

documentation 2 T

DTM-specific
printing

methods

IEC
Figure 7 - Documentation

In case of failsafe field devices the instance data that are stored in the controller (e.g. PLC)
after upload from the field device shall be verified by the DTM (see Figure 8). The interchange
format of this data is also an XML document.
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Frame Application Device Type Manager (DTM)

Controller «=—p device- ¢—p )1—>
FB-Data —
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4.4
4.4.1
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routing \ —

)

' Field device

HI— IEC
Figure 8 - Parameter verification in case of failsafe devices
Implementation of DTM data persistence and synchronization
Persistence overview

ynchronization of the DTM data set is done via thé)interface IFdtContainer.

se the storage component of the Frame.Application, a DTM has to implemen
ard COM-interfaces IPersistPropertyBagand IPersistStreamlnit. It is not determined
TM performs the storage or which kindof private data of a DTM is stored.

t the

how

The kFrame Application requests the storage of private data of a DTM. A DTM shall be able to

re-egtablish its complete state when.this is requested by the Frame Application. This is

by ca
DTM
DTM
objed

Frame Application.

DTM
comr

interface shalls be offered to the Frame Application for import and export via

IDtm
and ¢

lling the function IPersistXXX*Load of the DTM. Some DTMs do not support reload
object by calling IPersistXXX::Load several times. With an IPersistXXX:Save requ
shall store its private data within the storage provided by the Frame Application. A
t for a new instance shall be initialized if the IPersistXXX:InitNew method is called b

5 using additiomal own data storage shall provide all data which are necessar

mportExXport interface. Also an IStream object is used to store and retrieve such i
xportdata.

done
of a
pst a
DTM
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y for

hissioningvia* the IPersistXXX interface. Private data not provided via the IPersistXXX
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hport

In order to simplify the DTM development, it is up to a DTM to implement one of the defined
persistent interfaces (IPersistStreamlinit or IPersistPropertyBag) according to the Microsoft®
standard. The Frame Application shall be able to handle both.

References to DTMs do not belong to the instance data of a DTM. A DTM shall not store any
references to other DTMs. A DTM can get information concerning its parents or childs via
IFdtTopology::GetParentNodes() and IFdtTopology::GetChildNodes().

DTM should report data load errors via standard COM error mechanism (HRESULT not equal
to S_OK). Optionally, DTM can write further human readable error information to standard

COM

global error info (Win32 SetLastError method).
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4.4.2 Persistence interfaces

For detailed information about IPersistStreamInit and |PersistPropertyBag please refer to the
standard Microsoft® documentation like MSDN®.

4.5 DTM state machine

The following state machine shows the different states of a DTM (see Figure 9). The state
machine is based on the general state machine as defined in IEC 62453-2. It is extended to
accommodate the specific needs of COM based implementation.

° o

1a 13d 13b

13c

2a 2C
New created
1c

COM specific extension

Existing created

2b

Destroyed

1e

12
Configured

3 11

New enabled

communication allowgd

Communication set

Going online

Online

IEC

Figure 9 — State machine of a DTM

Table 1 provides a description of the transitions.
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Table 1 — Definition of DTM state machine

ID Start state End state Trigger Condition Action
1a <non existent> Up CoCreatelnstance()
1b Up New created IPersistXXX:InitNew()
1c New created New enabled IDtm:Environment()
or
IDtm2:Environment2()
1d New enabled Running IDtm:InitNew()
1e Running Configured IDtm:Config()
1f zombie New created IPersistXXX:InitNew()
2a Up Existing IPersistXXX:Load()
created
2b Existing Running IDtm:Environment()
created or
IDtm2:Environment2()
2c Zombie Existing IPersistXXX:Load()
created
3 Configured Communication | IDtm: SetCommunication()
set
(not connected)
4 Communication | Going online Trigger of Online service of IDtmCommunicagion:
set (connecting) the DTM ConnectRequest()
(not connected)
5 Going online Communication | IDtmCommunicationEvent: Connection
(connecting) set OnConnectResponsé() could not be
(not connected) or established,
IDtmCommunicationEvent2: | negative
OnConnegtResponse?2() response
6 Going online Online IDtmCemmunicationEvent: Connection
(connecting) OnConnectResponse() was
or established,
IDtmCommunicationEvent2: | positive
OnConnectResponse2() response
7 Online Communication | IDtmCommunicationEvent:
(connected) set OnAbort()
(not connected)
8 Online Going offline Online service of DTM is IDtmCommunication:
(connected) (disconnecting) | finished DisconnectRequpst()
or
IDtm:
PrepareToReleaseCommun
ication()
9 Going.0ffline Online IDtmCommunicationEvent: Connection
(disconnecting) | (connected) OnDisconnectResponse() could not be
terminated
10 Going offline Communication | IDtmCommunicationEvent: Connection If PreparedTo-
(disconnecting set OnDisconnectResponse() was Release-
(not connected) terminated Communication was
called (see
transition 8):
IDtmEvents:On-
PreparedToRelease-
Communication()
11 Communication | Configured IDtm:
set ReleaseCommunication()
(not connected)
12 Configured Destroyed IDtm:PrepareToDelete()
13a | Destroyed Zombie IDtm:PrepareToRelease() IDtmEvents:

OnPreparedToRelea

se()
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1D Start state End state Trigger Condition Action
13b | Zombie <NonExisting> Release()
13c | new enabled Zombie IDtm:PrepareToRelease() IDtmEvents:

OnPreparedToRelea
se()

13d | Up

<NonExisting>

Release()

14 Configured

Zombie

IDtm:PrepareToRelease()

IDtmEvents:
OnPreparedToRelea
se()

5 General concepts

5.1 General

This |clause provides general information about the FDT interfaces, and, seme backgriound
information about how the designers of FDT expect these interfaces to hélimplementeq and

used

5.2 | Overview of task related FDT interfaces

All FDT interfaces are task related. Each object shall impleménta mandatory set of interfaces
expefted by all other objects. By implementing optional FDT interfaces an object is ahle to
suppprt additional functionality, for example a DTM may,proevide documentation in XML fgormat

or special diagnostics, a frame-application may provide~audit trail functionality.

Each| object is able to determine the availability «of such optional interfaces of other ohjects

during runtime.

All defined FDT interfaces are fixed and will never be changed. Additional future extengions
will be based on additional optional intetfaces. A DTM or frame-application is then able t¢ add

a higher FDT version support by implémenting or using such additional FDT interfaces.

Depgnding on the functionality,”of a DTM, additionally to the default set of mandatory

interflaces an extra set of intérfaces may be mandatory to support (see Table 2).

Table 2 — Task related DTM interfaces

Dg¢vice Type Ma@}/ Availability User ActiveX® Device Gateway Commu-
interface control with DTM nicption
Q‘ user online DTE for
O interface data PC/Flieldus
,.é ad3pter
IPergistXXX Mandatory
IDtm Mandatory
IDtm2 Mandatory
IDtmActiveXInformation Optional Mandatory
IDtmApplication Optional Mandatory
IDtmChannel Optional Mandatory Mandatory
IDtmDocumentation Mandatory
IDtmDiagnosis Mandatory
IDtmImportExport Optional
IDtmInformation Mandatory
IDtmInformation2 Mandatory
IDtmOnlineDiagnosis Mandatory
IDtmOnlineParameter Optional Mandatory
IDtmParameter Mandatory
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Device Type Manager Availability User ActiveX® Device Gateway Commu-
interface control with DTM nication
user online DTM for
interface data PC/Fieldus
adapter
IFdtCommunicationEvents Optional Mandatory Mandatory
IFdtCommunicationEvents2 | Optional Mandatory Mandatory
IDtmHardwareldentification | Optional
IDtmSingleDeviceDataAcce | Optional Mandatory
ss
IDtmSingleInstanceDataAcc | Mandatory
ess
IFdtBvents Mandatory

The mandatory interfaces of a DTM ActiveX® are shown in Table 3.

Table 3 — Task related DTM ActiveX® interfaces

DTM ActiveX® control

Availability A

IDtmActiveX

Control

Mandatory

Depgnding on the functionality of a channel, additionally to¢he”“mandatory default interfa

e an

extral set of interfaces may be mandatory to support (see Table 4).
Table 4 — Task related FDT-Channel interfaces
FDT channel Availability |“."Channel | Channel of | Communication
) with user Gateway DTM for
\\g\ interface DTM PC/Fieldus
Q adapter
-
IFdtChannel Mandatory
IFdtChannelActiveXInformation Optional Mandatory
IfdtChannelSubTopology Optional Mandatory Mandatory
IfdtChannelSubTopology2 Optional Mandatory Mandatory
IfdtCommunication Optional Mandatory Mandatory
IfdtFunctionBlockData Mandatory Mandatory
IfdtChannelS¢an Mandatory Mandatory

The fnandatory interfaces of a Channel ActiveX® are shown in Table 5.

Table 5 — Task related Channel ActiveX® interfaces

FDT Channel ActiveX® control | Availability
IfdtChannelActiveXControl Mandatory
IfdtChannelActiveXControl2 Mandatory

The mandatory interfaces of a BTM are shown in Table 6.
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Table 6 — Task related BTM interfaces
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The mandatory interfaces of a BTM ActiveX® are shown in Table 7.

Dep€g
Appli

BTM Availability
IBtm Mandatory
IDtmActiveXControlinformation Mandatory
IDtmChannel Optional
IDtmDocumentation Mandatory
IDtmDiagnosis Mandatory
IDtmImportExport Optional
IBtmInformation Mandatory
IDtmInformation2 Mandatory
IDtmOnlineDiagnosis Mandatory
IDtmOnlineParameter Mandatory
IBtmParameter Mandatory
IFdtCommunicationEvents Mandatory
IFdtCommunicationEvents2 Mandatory
IDtmHardwareldentification Mandatory
IDtmSingleDeviceDataAccess Mandatory
IDtmSinglelnstanceDataAccess Mandatory
IFdtEvents Mandatory

BTM Ac&%&f(@ control Availability
IBtmActiveXControl Mandatory

Table 7 — Task related*BTM ActiveX® interfaces

nding on the functionality'of a Frame Application, not all interfaces defined for a F
cation shall be supported (see Table 8).

Table 8 — Task related Frame Application interfaces

rame

O_}N Frame Application Availability With user interface

IDtmEvents Mandatory

IDtmEvents2 Mandatory

IDtmAuditTrailEvents Mandatory

TFdTACIVEX Optional Mandatory
IFdtActiveX2 Optional Mandatory
IFdtBulkData Optional

IFdtContainer Mandatory

IFdtDialog Mandatory

IFdtTopology Mandatory

IFdtBtmTopology Mandatory

IDtmScanEvents Optional

IDtmRedundancyEvents Optional
IDtmSingleDeviceDataAccessEvents Mandatory
IDtmSinglelnstanceDataAccessEvents Mandatory
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Furthermore, the prefixes FDT, DTM and BTM are reserved for identifiers and names defined
in the FDT specification. This prevents conflicts of further releases with private extensions of
interfaces or definitions.

In general, all FDT interfaces are designed with fieldbus- and manufacturer-neutral methods.
Extensions for a new fieldbus are done via new XML schemas. Functional extensions for new
tasks will be provided by new interfaces.

5.3 Return values of interface methods

Interface methods indicate success or failure of a method call by well defined return values
(marked as [out, retval]). COM errors (HRESULT) shall not be used to return FDT fu:Lc):tion
relat¢d errors, except if it is stated in the specification. If no return value is defined (eg:-for all
event methods) it is assumed that the method always succeeds.

5.4 | Dual interfaces

All interfaces defined within the FDT specification are implemented as.dual interfaces.| This
decidion was made to support C++, Visual Basic®, Java®’ and(:ether COM compliant
development languages. The functionality of an object is implemented in separate| task
oriented interfaces, so that only the default interface is accessible\via the dispatch intefface.
This |prevents marshalling of the extra interfaces to dispatchzonly clients, but the [extra
interEces can be made available for a dispatch only-client via,a wrapper that holds the pther
interflaces as properties or merges all methods to a single jnterface.

Due fo the better performance, the developer shoulduuse the custom interface. However, in
genefal the dispatch interface can be accepted, because the marshalling time of most qf the
FDT methods can be neglected compared with theyruntime of each method.

5.5 Unicode

All string parameters to the FDT interfaces are BSTRs and are therefore UNICODE string]s.

[

Micrgsoft MIDL Version 3.0 or later'is required to correctly compile the IDL code and gengrate
proxy/stub software. Microsoft.Windows NT 4.0 (or later), or Windows 95 with DCOM suEport
is required to properly handle the marshalling of FDT parameters.

Note|that in order to implement FDT software that will run on both Microsoft Windows NT and
Micrgsoft Windows 95,7t is necessary for these components to test the platform at runtime. In
the gase of Micrasoft Windows 95, usually the conversion of any strings to be passed to
Win3R from UNICODE to ANSI needs to be done. Visual Basic® makes this convdrsion
impligitly.

The ¢nly limitation within this document is that a NUL character (i.e. 0) is only allowed &s the
last “M&EE%WWL&&M E<-

>ANSI, uppercase<->lowercase, etc.) within the database.

5.6 Asynchronous versus synchronous behavior

In general each function call is synchronous. Within FDT there are two special cases of
asynchronous behavior.

e After starting the user interface of a DTM, the DTM works asynchronous to the Frame
Application. Asynchronous in this case means that the user works with the DTM and the
Frame Application is the server for communication and data access. This state ends by a
notification to the Frame Application, when the DTM closes the user interface.

7 See Annex |.
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e While a DTM has opened its user interface, the DTM uses the asynchronous behavior at
the communication interface. The time a communication function call needs to return
depends on the system topology and the bus protocol and would block an application for
seconds. Dividing a communication function call to a request and a response function
causes a non-blocking behavior without the pain of multi-threading implementation. The
DTM sends its request or several requests without being disturbed by incoming responses.
When a response is available, the DTM gets a notification and can receive the response
from the communication component. Due to this mechanism, on one hand a DTM should
not implement a timeout control and on the other hand the communication has to provide a
response for each request. Only a response can contain the timeout information.

5.7 Proglds

The psage of proglds is limited to 39 characters. This decision was made to support [C++,
Visual Basic®, Java® and other COM compliant development languages.

5.8 | Implementation of DTM, DTM device type and hardware identification information
5.8.1 Device identification

Figune 10 shows how the identity information provided by the DTM_and the identity information
provided as a scan result is converted and used for comparison.,

ompare device identificatio
in order to find a proper

ScanResponse() DTMDeviceType GetDeviceldentificationInformation()
Protocol specific Protocol specific
ScanSchema DTMidentificationSchema
busCategory : xxx DTM1
schemaVersion schemaVersion
. DTMDeviceType A
busAddress : ,1 busCategory : xxx
DTMDeviceType B
busAddress : ,2" busCategory: yyy
DTM2
busAddress :43* schemaVersion
W
A g DTMDeviceType C
C busCategory : yyy
DTMDeviceType D
busCategory : xxx

IEC
Figure 10 — Device identification

In order to identify a proper DTMDeviceType, a Frame Application has to compare
identification information of scanned physical devices with identification information of a
DTMDeviceType. These files shall be converted to a fieldbus independent format using a
fieldbus-specific XSL transformation.
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Figure 11 shows, how protocol-specific schemas are integrated in the FDT specification and
used by Frame Application and DTMs (HART® example is shown):
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Figure 11 = Structural overview
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5.8.2 Protocol-specific transformation style sheet (xsl)

As shown in the structural overview Figure 11, the protocol-specific FDT specification
extension covers a transformation style sheet (.xsl) in addition to schemas. This xsl is to be
used by a Frame Application in order to convert the protocol-specific formats included in the
identification (scan and DTM) XML documents into strings. The result shall be validated
against the protocol independent FDT schemas (DTMScanldentSchema and
DTMDeviceTypeldentSchema). The output can be used by a Frame Application to compare
scan and DTM values based on string format. A DTM may define a range of supported
physical device types by including regular expressions. In order to identify a matching

DTMDeviceType, a Frame Application shall implement a pattern matching according to the
regul r pylnrpcqinn Qyn’rqy defined in 585

5.8.3 Semantic identification information

Tablg 9 lists identification elements, which have to be provided by the scan and [DTM
identjfication mechanism. After xsl transformation, the following values shall-be availalle in
string format with the elements Ilisted below in DTMScanldentSchema | and
DTMPeviceTypeldentSchema.

Table 9 - Semantic identification information

Seimantic element name Description \Q/V Scan DTM|
IdAdfress Fieldbus address of the scanned physical device X -
IdBugProtocol Protocol identification (enum) X X
IdBupProtocolVersion Version of bus protocol (p) (p)
IdManufacturer Manufacturer identification X ?
IdTypelD Device type identification X ?
IdSoftwareRevision Tool relevant version-of the physical device — X ?

Firmware version
IdHafdwareRevision Hardware version of the physical device X ?
IdDepiceTag Tag name,“which set in the physical device or blok X -
IdSefialNumber In.order to get a common definition for all kind of X -

protocols, a serial number is defined to be only
unique for one manufacturer and device type.

For world wide unique identification this attribute
shall always be combined with manufacturerID and
deviceTypelD.

IdDTMSupportLeyel Enum: genericSupport, profileSupport, - X
blockspecificProfileSupport,
specificSupport(=default)

Key

X qhall be provided

- is not to be provided

? optional

(p) optional, but may be defined mandatory for a specific protocol (see parts 3xy)

If a semantic element cannot be defined for a fieldbus protocol, the value shall be set to
'NOT_APPLICABLE'.

5.8.4 Device assighment

The comparison of the scan result with DTM device identification information and the device
assignment is done by the Frame Application based on its internal rules.
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Each element from the scan document can be compared with the DTM device identification
information.

The element of the DTM device identification document shall match to the value within the

scan

5.8.5

document.

Regular expression specification

If the element of the DTM device identification document contains a pattern, the Frame
Application shall use regular expressions to compare scan and DTM device identification
information (see Table 10).

Table 10 — Regular expressions
.. TV
MekaCharacter Description ‘\"\ *
Matches any single character.

[] Indicates a character class. Matches any character inside the brackets’(for example, [@abc]
matches "a", "b", and "c").

A If this metacharacter occurs at the start of a character class{ it.negates the character dlass.
A negated character class matches any character except those inside the brackets (fo
example, [*abc] matches all characters except "a", "b",s/and "c"). If * is at the beginning of
the regular expression, it matches the beginning of th'e input (for example, *[abc] will dnly
match input that begins with "a", "b", or "c").

- In a character class, indicates a range of characters (for example, [0-9] matches any df the
digits "0" through "9").

? Indicates that the preceding expression is/optional: it matches once or not at all (for
example, [0-9][0-9]? matches "2" and “12").

+ Indicates that the preceding expression matches one or more times (for example, [0-9]+
matches "1", "13", "666", and s0.0f).

* Indicates that the preceding _expression matches zero or more times.

2?7, 47, *? Non-greedy versions of 2,&, and *.These match as little as possible, unlike the greedy
versions which match as*much as possible. Example: given the input "<abc><def>", <.[?>
matches "<abc>" while <.*> matches "<abc><def>".

() Grouping operator. Example: ([0-9]+,)*[0-9]+ matches a list of numbers separated by
commas (sueh.as "1" or "1,23,456").

\ Escape _character: interpret the next character literally (for example, [0-9]+ matches orle or
more digits, but [0-9]\+ matches a digit followed by a plus character). Also used for
abbreéviations (such as \a for any alphanumeric character; see table below).

If\Lis followed by a number n, it matches the nth match group (starting from 0). Exampje:
<{.*?}>.*?</\0> matches "<head>Contents</head>".

Note that in C++ string literals, two backslashes shall be used: "\\+", "\a",
"<{F?}>. 2 2</N\0>".

$ At the end of a regular expression, this character matches the end of the input. Example:
[0-9]% matches a digit at the end of the input.

| Alternation operator: separates two expressions, exactly one of which matches (for
example, T|the matches "The" or "the").

! Negation operator: the expression following ! does not match the input. Example: alb
matches "a" not followed by "b".

5.9 Implementation of slave redundancy

5.9.1

General

Implementation of slave redundancy is defined in IEC 62453-2.
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5.9.2 Topology import/export

A Frame Application not aware of DTMs handling redundant slaves is not able to provide
redundancy information within a FDT topology export file.

A Frame Application aware of DTMs handling redundant slaves can only add a DTMNode
element at ChannelNodes if the appropriate DTM instance has not been added to topology by
a IDtmRedundancy::OnAddedRedundantChild() event call. Instead the appropriate DTM
element of the topology document should contain a BusIinformation element containing the
redundant address information.

6 Implementation of FDT services: FDT interfaces

6.1 | Overview of the FDT interfaces
The DT interface specification includes the following:

DTM

BITM
Presentation objects

o DTMActiveXControl
B|ITMActiveXControl
FdtChannelActiveXControl
FdtChannel
Frame Application

The pehavior of these objects and their interfaces are described in detail in this clause.
Deveglopers building FDT objects for DMs or parts of Frame Application like storage or
comrunication objects shall implementithe functionality defined in this clause.

This [clause also references and\defines expected behavior of both standard COM interfaces
and FDT-specific interfaces that-FDT compliant objects shall implement.

6.2 | FDT objects
6.2.1 FDT object model

These FDT objects and at least the interfaces represent the tasks for the integration of affield-
devide-application into a Frame Application. All interfaces of a DTM, of a BTM, of a channel
as well as.the interfaces of the Frame Application are implemented by one COM object s¢ that
a cligny can access them by calling Querylnterface on one of these interfaces of a sgrver
objeqt\So0, a client is able to detect availability of optional interfaces of each object during
runtime.

The interfaces provided by DTM, ActiveX® and Frame Application are shown in Figure 12 and
Figure 13. After the ActiveX® is created by the Frame Application, the DTM cooperates with
the ActiveX® object.
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«interface»
IDtmActiveXControl
Init()

Prepare ToRelease()

|
|
|
|
|
|
|
|
«interface» «interface» | «interface»
IDtmApplication IDtmActiveXInformation | IFdtCommunicationEvents
StartApplication() GetActiveXGuid() I OnAbort()
ExitApplication() GetActiveXProgld() : OnConnectResponse()
OnDisconnectResponse()
|
| OnTransactionResponse()
«int;rface» | N
e ! «interface»
(=1 izt : IFdtCommunicationEvents2
'c':' ;;};"3) | OnConnectResponse2()
A |
ie tCom%ugu,:ahon(j | A Ce»l/v
PrepareTof (
Prgpare ToRel ommunication() IthEKeﬁt§
R4l ommunication()
Prgpare ToDelete()
SdtLanguage()
GgtFunctions()
InyokeFunctionRequest() 1783 5
) f:
GifvaiehialogEliapled) mSingI(:I;teevitazgg;taAccess
«interface» CancelRequest()
IDtm2 ItemListRequest()
- ReadRequest()
Environment2() )
SetSystemGuilLabel() [iitolRoqtesi()
«interface»
«interface» 1D lel DataA
IDtmiInformation GetltemList()
Getlnformation() Read()
Write()
«interface» =
IDtmInformation2 «interface» COEEED)
- —— - IDtmHardwareldentification
G¢tDeviceldentificationinformation() IDtmChannel SER A ERETIES]
GetChannels() CancelAction()
méﬂ?éi'::ﬁfﬁter i cinterface» .
«interface» D i «interface»
GetParameters() IDtmOnlineParameter 7 — IDtmOnlineDiagnosis
SetParameters() CancelAction() er?s% Compare()
InitCompare() h
DownloadRequest() e GetDeviceStatus()
Eloloadizequesti) eleaseCompare()
<7 «interface»
interface» IDtmimportExport
Ibﬁcumentation Import()
GetDocumentation() Export()

Figure 12 - Interfaces of FDT objects — DTM and DtmActiveXControl
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The
comr
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«interface»

«interface» «interface» «interface» ATC e
IDtmEvents IFdtContai IFdtCommunicationEvents IFdtCommunicationEvents2
OnParameterChanged() SaveRequest() OnAbort() OnConnectResponse2()
OnErrorMessage() LockDataSet() OnConnectResponse()
OnProgress() UnlockDataSet() OnDisconnectResponse()
OnUploadFinished() GetXmlSchemaPath() OnTransactionResponse()
OnDownloadFinished()
OnApplicationClosed() riorface
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OnPreparedToRelease Communication()
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to provide nested communicationy

«interface»
IFdtChannel
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«interface» s}
IFdtChannelSca
ScanRequ;

Cance

SetChannelParameters()

«interface»
IFdtChannelSubTopology

ScanRequest()
.

ValidateAddChild()
ValidateRemoveChild(,
OnAddChild()
OnRemoveChild(). -

“interface»
unctionBlockData

IFdtBulkData OnEndTransaction,
GetProjectRelatedPath() -
GetinstanceRelatedPath ginterféce

ptinstancetelatediati) IDtmRe ancyEvents
OnAddedRedundantChild()
«interface» OpRemiévedRedundantChild()
IFdtTopology
GetParentNodes() «interface» «interface»
GetChildNodes() IFdtDialog IFdtActiveX
CreateCh{'Id() UserDialog() OpenActiveXControlRequest()
DeleteChild() CloseActiveXControlRequest()
GetDtmForSystemTag() «interface» «interface»
Acf’e:/Dtgi:",}";?)L’St() IDtmScanEvents IFdtActiveX2 /U
R;eZseDthorSystemTag() OnScanResponse() OpenDialogActiveXControlRequest()
OnScanHardwareResponse() | |OpenChannelActiveXControlRequest()
CloseChannelActiveXCol frolRk quest()

are’ shown
interface

Figure 13 — Interfaces of FDT object — Frame Application

«interface»

IFdtCommunication

Abort()
ConnectRequest()

SequenceBegin()
SequenceStart()
SequenceEnd()

DisconnectRequest()
TransactionRequest()
GetSupportedProtocols() N

Nested Communication:

~

«interface»
IFdtCommunicatio

~ 4
~
<)

nEvents

IEC

in Figure 14. The DTM accs
IFdtCommunication and rec

sses
Bives
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" 3
SerettBistarcet)

GetFBinstanceData()

«interface»
IFdtChannelActiveXInformation
GetChannelActiveXGuid()
GetChannelActiveXProgld()
GetChannelFunctions()

«interface»
IFdtChannelActiveXControl2

«interface»
IFdtChannelActiveXControl

Init2()

Init()
Prepare ToRelease()

Figure 14 - FDT objects — FDT-Channel

IEC
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The interfaces related to a BTM are shown in Figure 15.

«interface»
IDtm

|

«interface»
IBtm

«interface» «interface»
IDtmActiveXinformation IBtmActiveXControl

Init()
PrepareToRelease()

«interface»
IDtmApplicati
AN

«interface»
IDtm2
[Environment2()
SetSystemGuiLabel()

«interface» 7

GetInformation() 7/

«interface» /
IDtmiInformation2

«interface»
IBtmParameter N

~
GetParameters() I addition to all E
SetParameters() other interfaces
implemented by
«interface» \ FdtContainer
IDtmOnlineParameter «interface» . © '/
IthBtmTopoIQV)
«interface» GetParentNod
IDtmDocumentation GetChildNodés
CreateChiIz#)&

«interface» DeleteChild|
IDtmDiagnosis Get ystemTag()
_ G folList()
«interface» & ild()

IDtmimportExport gqleaseBthorSystemTag()

«interface»
IDtmOnlineDiagnosis

g
-

«interface»
IDtmHardwareldentification

«interface» interface» “winterface»
IDtmSingleDeviceDataAccess IFdtEvents IFdtCommunicationEvents

«interface»
IFdtC i Events2

«interface»
IDtmSinglelnstanceDataA

Key
[ indicates interfaces specific/for use with BTMs.

Figure 15 — FDT objects — BTM and BtmActiveXControl

6.2.2] Avalability.of interface methods

The pvailability~of interface methods of the different objects may depend on the state| of a
DTM|instance. This dependency is defined in Table 11 and Table 12.

Tablg 1.1 defines the interfaces of a DTM which can be used by a Frame Application gt the
shown states.
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Table 11 = Availability of DTM methods in different states

Interface / Method
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new created
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existing created
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P
P
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PrivateDialogEnabled()

2

GetFunctions()

< | | <] <
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IDtm

M
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w

btSystemGuilLabel()
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2 ||| 2| 2| < | =< ||

< ||| 2| 2| < | 2| 2| <

IDtmImportExport

< |2 ||| 2| <= | < =<|=<]=<

IDtmOnlineDiagnosis

IDtmOnlineParameter

IDtmParameter

IDtmHardwareldentification

IFdtCommunicationEvents

IFdtCommunicationEvents2

IFdtEvents

IFdtChannel

< | 2| 2 2| 2| <

2 | 2| 2| 2|2 | 2| 2] <

P - I - - i =

R I - I I - -



https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

—-40 - IEC TR 62453-41:2016 © IEC 2016

Interface / Method
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(3]
IFdtChannelActiveXInformation ~ N N N N N
IFdtChannelSubTopology
AclalOlasl ol /) L L L L L L
II'\U\J\IIIIIU\’ A\ A Y Ay Y Y
OnRemoveChild() N N N N N N
StanRequest() N N N
VplidateAddChild() N N N N N N
VplidateRemoveChild() N y N
IIFdtChannelSubTopology2
SptChildrenAdresses() N N A + N N
IFdtGhannelScan
StanRequest()
ChncelAction() N N N
IFdtJommunication
Aport() N N N N
CpnnectRequest() N N N N
DjsconnectRequest() N N N N
TfansActionRequest() N N N N
GetSupportedProtocols() N N N N N
SpquenceBegin() N N N N
SpquenceStart() N N N N
SpquenceEnd() N N N N
IFdtFunctionBlockData AU R VA Y 3
IDtm$inglelnstanceDataAccess N NN Y \/
GletltemList() N N N N N
Read() N N N N N
Write() N N N N N
IDtm$ingleDeviceDataAccess
C ||uc:Rc\.|ucot() V/ V/ Vl V’
ItemListRequest() S R VA Y V
ReadRequest() N N N
WriteRequest() N N N

At the Zombie State not all DTMs shall support reload instance via IPersistXXX interfaces, e.g. DTMs written in
Visual Basic®.

Concerning the transition between states and methods with asynchronous behavior: The call of methods, which
are defined with an asynchronous behavior (e.g. PrepareToRelease()) will start the transition. The related end
state will be reached, when the according method was called (e.g. OnPreparedToRelease()).

Concerning the transition between states in case of errors: If the method, which leads to the transition between
states, fails (e.g. return value is FALSE or a COM error appears), the state is left unchanged.
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Table 12 defines the interfaces of a Frame Application which can be used by a DTM at the
shown states. A Frame Application shall be aware that after IDtm:Environment a DTM
complying to older versions of FDT can call any Frame Application interface method.

Table 12 — Availability of Frame Application interfaces

Interface / Method

onjine

ap
new dreated
going|offline
zombie

new elnabled
exnst|n4 created
run}ﬁng
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-
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IFdtDialog
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e
.

2
2
<

< |2 ||| =<|=
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IDtmSingleDeviceDataAccessEvents
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OnReadResponse()
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< | 2|2 |2
2 |2 | 2| 2| <
< || 2| 2| <

IDtmSinglelnstanceDataAccessEvents NN



https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

—-42 - IEC TR 62453-41:2016 © IEC 2016

6.3 Device Type Manager
6.3.1 Interface IDtm
6.3.1.1 General

This interface is the main interface of a DTM according to row one of Table G.1. Via this
interface the DTM gets its initialization after the instantiation.

The Frame Application uses the interface to set information, like communication interface or
language, the DTM needs during runtime as well as to reset the DTM for release.

At thjs time the DTM is not connected to an instance data set of a device. At this statg, the
DTM|can be asked for its static information like version, vendor and its capabilities.

If thel DTM is initialized it can be asked for its instance independent supported functions.

6.3.1(2 Config
HREBULT Config(

[in] FdtXmIDocument userinfo,
[out, retval] VARIANT_BOOL* result);

Desdription

Is called by the Frame Application for initialization:concerning the current user.

The ethod is part of the implementation ofithe’ Initialize service as defined in IEC 62453}2.

Parameters Description

userinfo XML document containing the current user rights and the user role specified by
the FDTWserlnformationSchema.

Retufrn value

Return value Description
TRUE DTM accepted the given data.
FAL$E The operation failed.
Behgvior

It informs the DTM during initialization about the role and the rights of the current user.

Comments

In general it is expected that a DTM adapts the provided functionality according to the role of
the current user (see 6.3.1.4).
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6.3.1.3 Environment

HRESULT Environment(
[in] BSTR systemTag,
[in] IFdtContainer* container
[out, retval] VARIANT_BOOL* result).

Description

Ll pu | |y Llo .
Is cated oy—the—

Application.

A L £3 4 PR 4 - ot HY + tlo -l
rarc Appliecativlit tu - oTLl UUIT OyOLUIIIIOH alrtyu urc pPpuUITritcetI |V Y B L v | ame

The nethod is part of the implementation of the initialize service as defined in IEC 6245312.

Parameters Description
systgmTag Identifier for the device instance; set by the Frame Application
Contpiner Back pointer to the Frame Application

Return value

Return value Description
TRUE DTM has accepted the data.
FAL$E The operation failed.
Behgvior

Is called by the Frame Application to initializea DTM for a device instance. Furthermorg the
Frame Application passes the pointer to its own main interface.

Comments
The gystemTag is independent of*communication tags (e.g. IEC 61784 CPF 9 device tag)

6.3.1[4 GetFunctions
HREBULT GetFunctions(

[in]'\FdtXmIDocument operationState,

[out, retval] FdtXmIDocument* result);

Desgription

Returns an XML document containing information about standard (defined by applicationID) or
additional functionalities (defined by functionld) and documents supported by a DTM.

The method is one implementation of the GetFunctions service as defined in IEC 62453-2.

Parameters Description

operationState XML document containing the current operation phase specified by the
FDTOperationPhaseSchema.

Return value

Return value Description

Result XML document containing actual supported functions specified by the
DTMFunctionsSchema.
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Behavior

Functions with user interface are started via [IDtmApplication::StartApplication(),
IDtmActiveXInformation::GetActiveXGuid() or IDtmActiveXInformation::GetActiveXProgld()
and work asynchronous.

Comments

The XML document provided by IDtm::GetFunctions() can contain functions (<Function> or
<StandardFunction> elements) and groups of functions (<Functions>). Both can separately be
enabled/disabled or shown/hidden, described by a <Status> element.

Because the FDT standard does not define status inheritance, the group (<Functions>) sItatus
is not inherited by the children (<Function> or <StandardFunction>). The DTM shall take| care
about the status of sub-functions.

For gxample, if the DTM disables a group of functions (<Functions>), it shall also disable all
functjons (<Function>) below that group if this is the intended behavior) If the DTM doejs not
disaljle sub-functions, the Frame Application can still make use of them.

If the DTM has set the attribute ‘isPrintable’ of a <Function> element to true, the Fframe
Application should offer printing, even if attribute ‘isEnabled’ ©f the same <Function> element
is sef to false.

Micrgsoft Windows® supports that menu functions may) be called from the keyboard via|their
mnermonic access characters. An ampersand (‘&’).in<a menu item string is normally tranglated
into @n underline character and used as the mnemohic access character for that menu item.

Because of different FDT Frame Application-specific presentations (e.g. drop-down menu,
listbdx or combo box) mnemonic access, characters should not be used within the | XML
document provided by IDtm::GetFunctions().

6.3.1L5 InitNew

HREBULT InitNew(
[in] FdtXmiDocument deviceType,
[out, retval] VARIANT_BOOL* result);

Desdription

Is called by~the Frame Application to initialize a newly created instance data set for a spgcific
devide £ype.

The method is part of the implementation of the initialize service as defined in IEC 62453-2.

Parameters Description

deviceType XML document containing the manufacturer-specific data like unique identifier
for a sub-device type specified by DTMInitSchema.

Return value

Return value Description

TRUE DTM is initialized.

FALSE The operation failed.
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Behavior

The Frame Application initializes the DTM for a specific device-type. The supported device
types of a DTM are available via IDtmInformation::GetInformation(). This initialization is
necessary especially for a DTM that supports more than one device type.

Comments

None

6.3.1.6 InvokeFunctionRequest

HREBULT InvokeFunctionRequest(

[in] FAtUUIDString invokeld,

[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);

Desgription

Startp a function of a DTM.

The method is one implementation of the InvokeFunction service as defined in IEC 62453-2.
Parameters Description
involeld Identifier for the started function.
functfionCall XML document containing the DTM-specific function id for the requested

function or user interface specified by the DTMFunctionCallSchema.

Return value

Return value Description
TRUE The funetion started.
FAL$E The function call failed.
Behgvior

See |[EC 62453-2.

Comments

Nond.

6.3.1.7 PrepareToDelete

HRESULT PrepareToDelete(
[out, retval] VARIANT_BOOL* result);

Description

Returns TRUE if the device instance data set can be deleted at the Frame Applications
database. Used to inform the DTM that it has to clean up e.g. its log files or protocols. The
data set will be deleted by the Frame Application.

The method is one implementation of the ClearlnstanceData service as defined in
IEC 62453-2.
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Return value

Return value Description
TRUE Data set can be deleted.
FALSE The operation failed.
Behavior

The method is used to inform a DTM that it has to clean up, for example its log files or
protocols. After this function call the data set will be deleted by the Frame Application. The
Frame Application is responsible to ensure the pre-conditions for the delete. That means that

the memmrmmmaﬂishut
dowr| (either Zombie-state or released). If the DTM returns FALSE the Frame Applicatiop can

inforfn the user to close the user interfaces or can terminate them by ExitApplication() or
IDtmActiveXControl::PrepareToRelease(). In general a DTM will finish, *its cyrrent
comrpunication process during the release of its user interfaces.

Comments

Nond.

6.3.1(8 PrepareToRelease

HREBULT PrepareToRelease(
[out, retval] VARIANT_BOOL* result);

Desgdription

Used to inform the DTM that it has to release its links to other components. The DTM w{ill be
released by the Frame Application.

The ethod is one implementation, 6 the terminate service as defined in IEC 62453-2.

Return value

Return value Description
TRUE The DTM will release its links to other components.
FAL$E The operation failed.
Behgvior

The PTM.has to release all links to other components and has to terminate all pending or
running fanctions. It also shall close all user interfaces.

The DTM sends a notification via IDtmEvents::OnPreparedToRelease() to the Frame
Application if the DTM can be released.

Comments

It is decision of a DTM, whether to store transient data or not. In order to trigger storing of the
data, IFdtContainer::SaveRequest() shall be called.

The DTM shall implement a proper behavior concerning Subclause 4.4 to give a Frame
Application the information about the storing state of DTM related data (refer to FDT data
types’ attribute ‘storageState’).
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6.3.1

.9 PrepareToReleaseCommunication

HRESULT PrepareToReleaseCommunication(

[out, retval] VARIANT_BOOL* result);

Description

Used

to inform the DTM that it has to release its links to the communication components.

The method is part of the implementation of the EnableCommunication service as defined in

IEC

2455-2.

Retufrn value

Return value Description
TRUE The DTM will release its references at the communication‘pointer.
FAL$E The operation failed.
Behgvior
The |[DTM has to release all references to the communication pointer set dLuring
SetCpmmunication(). The method returns FALSE if a communication call is active and cannot

be tefrminated.

The

DTM sends a notification via IDtmEvents::OnPréparedToReleaseCommunication() {

Frame Application if the communication pointer cat'be released.

Com

ments

The fnethod returns FALSE if communication call is active and cannot be terminated.

The

progt
IDtm
exan

method returns TRUE if DTIM accepts shutdown of communication. A DTM has t
ess events to inform Frame Application about ongoing progress
Events::OnPrepareToReléaseCommunication() notification takes a longer time
ple, if still some communication calls have not returned.

See also 6.9.1.14 OnProgress and 6.3.1.12 SetCommunication.

6.3.1
HRE

.10 PrivateDialogEnabled
SULT PrivateDialogEnabled(

D the

b fire
if
for

[in] VARIANT_BOOL enabled,

[out, retval] VARIANT_BOOL* result);

Description

Send

The

s a notification to a DTM whether it is allowed to open a private dialog window.

method is implementation of the PrivateDialogEnabled service, as define

IEC 62453-2.

d in
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Parameters Description
enabled TRUE means that it is allowed for a DTM to open a dialog window.

Return value

Return value Description
TRUE The function succeeded.
FALSE The function failed.
Behavior

If a

whether they are allowed to open dialog windows.

If private dialogs are disabled, any private dialogs shall be prevented by the{RDTM. Als
DTM| should inform user via IFdtDialog::UserDialog() if a specific functiondlity can n

perfg

“Due| to application context request function is not available (opening of correspo
window is not allowed)”.

Comments

According to this formulation, examples for private dialogscare

nlessage boxes (e.g. standard message box),

file or printer selection dialogs (e.g. provided by-Microsoft® Common Controls library)
(default) web browsers (e.g. Internet Explorer®),

(default) mail clients (e.g. MS Outlook®);

help file view (e.g. HLP or CHM filesy;

anual viewer (e.g. PDF or RTFR),

3

n

pblash screens,

D

kternal stand-alone appligations or

ahy other windows.

If thg dialogs are opened under control of the Frame Application, they are defined not
private dialogs:

dlalogs opened by IFdtDialog::UserDialog(),
ArctiveX® controls opened by IFdtActiveX::OpenActiveXControlRequest(),

TM uses ActiveX® controls as user interfaces, the DTM has to inform its open 00||1trols

b the
bt be

rmed because private dialogs are not allowed. The message should-be something like

nding

fo be

applications started by IDtmApplication::StartApplication() and

windows opened by the Frame Application due to a <Document> entry in the

XMLdocument received from IDtm::GetFunctions().

6.3.1.11 ReleaseCommunication

HRESULT ReleaseCommunication(

[out, retval] VARIANT_BOOL* result);

Description

Used to inform the DTM that the communication pointer will be released

Application.

by the Frame
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The method is one implementation of the ReleaseLinkedCoummunicationChannel service as
defined in IEC 62453-2.

Return value

Return value Description
TRUE The DTM has set at the communication pointer to NULL.
FALSE The operation failed.
Behavior

It i recommended that the DTM sets the communication pointer, set (cduring
SetCpmmunication(), to NULL. The method returns FALSE if a communication call is~actiye.

If theg DTM returns TRUE it has to assume that the communication pointer is invalid for fyrther
functjon calls.

In general the Frame Application has to ensure that all applications or(function calls of a|DTM
are fijnished before it releases the communication pointer.
Comments

See also 6.9.1.12, OnPreparedToReleaseCommunication().

6.3.1.12 SetCommunication

HREBULT SetCommunication(
[in] IFdtCommunication* communication,
[out, retval] VARIANT_BOOL* result);

Desdription

Set the interface pointer to(the: communication interface that the DTM has to use for dnline
access.

The | method is implementation of the services SetLinkedCommunicatinChannel| and
EnableCommunication as defined in IEC 62453-2.

Parameters Description

Communigation Interface pointer of a Communication Channel.

Return\value

Return Value Description
TRUE Pointer accepted
FALSE Invalid communication pointer
Behavior

The pointer to the communication interface of a Communication Channel is set by the Frame
Application for online calls like DownloadRequest() or UploadRequest().

The Communication Channel can check the supported communication protocol via
IFdtChannel::GetChannelParameters() and the attribute gatewayBusCategory. In general the
Frame Application is responsible to establish a valid link between a channel and a DTM or
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between two Communication Channels. This check can be done to ensure that the link is
established correctly or in case of communication problems.

Comments

To ensure a proper behavior, it is recommended that the Frame Application implements
following rules.

e For each DTM, which acts as a root concerning the chain of interfaces for nested
communication, the method IDtm::SetCommunication() shall be called with a NULL pointer
as parameter ‘communication’. This leads to the transition from ‘configured’ to

dommunication set’ concerning the DTM state machine (refer to Figure 9, DTM_[tate

Machine)

e Tp set up the chain for nested communication, the Frame Application shall_start to [hand
oyer the interface pointer from the DTM, which acts as a root concerning ‘the chgin of
iterfaces for nested communication. To release the chain, according to 6.3.1.9,
IDtm::PrepareToReleaseCommunication(), the Frame Application shall @ct’'vice versa,

6.3.1.13 SetLanguage
HREBULT SetLanguage(

[in] long languageld,
[out, retval] VARIANT_BOOL* result);

Desgription

Retufns TRUE if the requested language is supported by the DTM.

The method is implementation of the SetLanguage service as defined in IEC 62453-2.

Parameters Description

langtiageld Unique, identifier for user interface localization; defined by Windows® as a
locale identifier (LCID) containing the language identifier in the lower word gnd
the\sorting identifier as well as a reserved value in the upper word. The
identifier supplied in an LCID is a standard international numeric abbreviatipn

(e.g. German — Standard: 0x0407, English — United States: 0x0409). (See dlso
WIN32/Platform SDK, locale id or LCID.)

Return value

Return_value Description
TRUE Language supported. All human readable outputs will use the required
language.
FAL$E Language not supported.
Behavior

The Frame Application sets the language during initialization of the DTM. So all presentation
objects of the same instance have the same language. Also the messages on the event
interfaces like OnErrorMessage() and the human readable contents of the XML documents
like at the interface IDtmDocumentation or IDtmiInformation have to use the requested
language. If a DTM does not support the requested language it uses the current language in
case it is already initialized or sets its default language on the first initialization.

Comments

The supported languages of a DTM are listed within the DTMInformationSchema. One DTM
instance is always initialized with one language. It's up to a DTM whether it can change the
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current language of an user interface while the user interface is shown. The output format for
numbers, currencies, times, and dates will be based on the regional options of the operation
system.

6.3.2 Interface IDtm2
6.3.2.1 General

This interface is the main interface of a DTM according to line two of Table G.1. Via this
interface such a DTM gets its initialization after the instantiation. This interface extends the
interface by new methods. This interface is mandatory.

A Frame Application according to column 2 of Table G.1 has to use IDtm2, if the)|DTM
suppprts this interface. Instead of calling IDtm::Environment() such a Frame Application|shall
then use the IDtm2::Environment2() method.

6.3.2.2 Environment2

HREBULT Environment2(

[in] BSTR systemTag,

[in] IFdtContainer* container,

[in] FdtXmIDocument framelnfo,

[out, retval] VARIANT_BOOL* result);

Desgription

Is cajled by a Frame Application according to’sTable G.1, column two, and higher to sqt the
systgmTag, the back pointer to the Frame Application and an XML document providing frame
versipn information. Such a Frame Application will not call the IDtm::Environment() methdd.

The ethod is part of the implementation of the initialize service as defined in IEC 6245312.

Parameters Description
systgmTag Identifier for the device instance; set by the Frame Application
Contpiner Back pointer to the Frame Application
framginfo XML document containing frame version information by the
DTMEnvironmentSchema.

Return value

Return value Description
TRUE DTM has accepted the data.
FALSE The operation failed.
Behavior

Is called by the Frame Application according to Table G.1, column 2, and higher to initialize a
DTM according to Table G.1, row 2, and higher for a device instance. Furthermore the Frame
Application passes the pointer to its own main interface and a document providing Frame
Application version information.

A DTM needs the systemTag during runtime for navigation or to identify itself at the event
interface of the Frame Application. The DTM shall not store the systemTag to prevent side
effect if a Frame Application copies, moves or deletes data sets.
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Comments

2016

The systemTag is independent of communication tags (e.g. IEC 61784 CPF 9 device tag).

6.3.2

.3 SetSystemGuilLabel

HRESULT SetSystemGuiLabel(

[in] FdtXmIDocument systemGuilLabel,
[out, retval] VARIANT_BOOL* result);

Desdription
This |method is called by the Frame Application to set a unique human readablefidentifler of
the OTM instance in the context of the Frame Application.
The method is implementation of the SetSystemGuilLabel service as defined’in IEC 62453-2.
Parameters Description
systgmGuilLabel XML document containing a unique human readable identifier of the DTM
instance in the context of the Frame Application. Document specified by
DTMSystemGuiLabelSchema.
Retufn value
Return value Description

TRUE DTM has accepted the data,

FAL$E The operation failed.
Behgvior
This method is called by the Frame Application in order to set a system label, for examp]e for
a mejssage box or a user interface which is part of the DTM and can not be embedded within
a Frgme Application. The Frame_Application sets a unique human readable identifier df the
DTMlinstance in the context.of.the Frame Application which ensures a unique identifigation
between the device and for example a message box of a DTM. The DTM shall use this system
labellfor all kinds of windows that will be opened by the DTM themselves. In special casgs the
DTM|can extend this title-with specific information.
The Frame Application has to call this method as early as possible. As long as the method is
not cplled the BTM has to use the tag of the device as human readable string by default.
Comments
The hummam Teadabtedemntifirer strattmotbe—stored by the DTVt s Tecommendedtoupdate

the labels of all open windows when SetSystemGuilLabel() is called.

6.3.3

Interface IDtmActiveXIinformation

This interface provides the user interface of a DTM as ActiveX® controls for embedding within
a Frame Application.
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6.3.3.1 GetActiveXGuid

HRESULT GetActiveXGuid(

Description

[in] FdtXmIDocument functionCall,
[out, retval] FdtUUIDString* result);

Returns the UUID for the ActiveX® control according to the function call id.

The method is part of the implementation of the GetGuilnformation service as defingd in
IEC 6§2453-2.
Parameters Description
functionCall XML document containing the function id for the requested user interface

specified by the DTMFunctionCallSchema.

Return value

Return value Description

result

UUID for an ActiveX® control.

Behgvior

Retufns a UUID that the Frame Application can use4o instantiate the control.

If a requested application is not supported the method returns a NULL string.

The kind of user interface that is expected\for a DTM is described in detail within the sclhema
provided by IDtm::GetFunctions().

Comments

Nond.

6.3.3.2 GetActiveXProgld

HREBULT GetActiveXProgld(

fin] FdtXmIDocument functionCall,
[out, retval] BSTR* result);

Description

Returns the Progld for the ActiveX® control according to the function call id.

The method is part of the implementation of the GetGuilnformation service as defined in

IEC 62453-2.
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Parameters Description
functionCall XML document containing the function id for the requested user interface
specified by the DTMFunctionCallSchema.
Return value
Return value Description
result Progld for an ActiveX® control.
Behavior
Retufns the Progld for the ActiveX® control according to the function call id.-Frame
Applications implemented with scripting languages can use this Progld to instantiated the
contrpl.
If a requested application is not supported the method returns NULL pointer,
The kind of user interface that is expected for a DTM is described in detail within the schema
provided by IDtm::GetFunctions().

Com

Nond.

ments

6.3.

This
are p

6.3.:1 Interface IDtmApplication
1

General

interface provides the function to startra-user interface of a DTM. These user inter
art of the DTM itself and cannot be embedded within a Frame Application.

6.3.4.2 ExitApplication

HRE

Desd

Notif

The

SULT ExitApplication(
[in] FdtUUIDString invokeld,
[out, retvall VARIANT_BOOL* result);

ription
cation t0 @*DTM to close an user interfaces identified by the invoke id.

method is part of the implementation of the ClosePresentation service as defin

IEC

2453-2

aces

bd in

Parameters Description

invokeld Identifier for the started application. Same value as provided in the

corresponding call of IDtmApplication::StartApplication().

Retu

rn value

Return value Description

TRUE The specified application will be closed.

FALSE The operation failed.
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Behavior

This method works asynchronous. That means that the DTM just checks whether it can close
the user interfaces or not. In case it can, it first returns TRUE and then starts its shut down
procedure for the user interface. During this shut down it has to unlock its instance data set
and release the online connection to its device if necessary. Finally, it has to notify the Frame
Application via IDtmEvents::OnApplicationClosed(). This notification will cause the related

relea

ses on Frame Application’s side. The DTM itself is not terminated.

In case of errors, the DTM should supply further details via IDtmEvents::OnErrorMessage().

The
the aLpIication is terminated. (See IdtmEvents::OnApplicationClosed.)

Com

This
Appli

6.3.43 StartApplication

HRE

Desdription

Oper]s a user interface of a DTM for_a-specific function call.

The method is implementation-@f;the OpenPresentation service as defined in IEC 62453-2.

nvoke id is used by a Frame Application for the association at the callback interface if

ments

method has to work asynchronous, because a synchronous call may)yblock the F
cation interfaces.

SBULT StartApplication(
[in] FdtUUIDString invokeld,
[in] FdtXmIDocument functionCall,
[in] BSTR windowTitle,
[out, retval] VARIANT_BOOL* resuit);

rame

Parameters Description
Invokeld Identifier for the started application.
functionCall XML document containing the function id for the requested function or user
interface specified by the DTMFunctionCallSchema.
windpwTitle Window title required by the Frame Application.
Return value
Return value Description
TRUE The requested application is started.
FALSE The operation failed.
Behavior

The function call id associates a DTM with a functional/logical context. Each DTM can provide
more than one function. Which functions are supported by a DTM can be requested via the

sche

ma provided by IDtm::GetFunctions().

In general, it is up to the Frame Application to determine the passed function call id and the

DTM

decides the kind of presentation.
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IDtmApplication::StartApplication() always brings a user interface to the foreground, or at
least an error message. Already started applications, identified by the invoke id, will be
popped to the foreground. The request of an already started application with a new invoke id
will be rejected by the DTM.

The invoke id is used by a Frame Application for the association at the callback interface if
the application is terminated within the user interface of the DTM. (See
IDtmEvents::OnApplicationClosed().) Furthermore, it allows the Frame Application to handle a
list of open user interfaces.

Comments

Nond.

6.3.5 Interface IDtmChannel

This |interface is used for accessing FDT-Channel objects. On one handvthe supplied [FDT-
Charlnel objects carry the information which are necessary to create th€) association betjveen
I/O channels of a device and the functions of the Frame Application:COn the other hand, in
case| of Communication Channels, these FDT-Channel objects{are used to build the
comrpunication chain for nested communication.

6.3.5.1 GetChannels

HREBULT GetChannels(
[out, retval] IFdtChannelCollection** result);

Desdription

Retufns the FDT-Channel objects of a DTM.

The fnethod is implementation of the GetChannels service as defined in IEC 62453-2.

Return value

Return value Description

result Collection of IFdtChannel of the requested channel objects.

Behgvior

This [methadyreturns the channel collection of a DTM. The DTM itself can represent a device
ora rlnodule of a device.

For simple devices a FDT-Channel object provides only the information for channel
assignment.

In case the channel provides gateway functionality, the FDT-Channel object additionally
supplies the communication interface for nested communication.

Comments

The IFdtChannelCollection allows access to FDT-Channel objects of a DTM. The interface
definition follows the Microsoft® COM standards for providing access to a group of objects
that is known as a collection interface.
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The IFdtChannelCollection provides a Count property that returns the number of items in the
collection, an Item property that returns an item from the collection based on an index or a
key, and a _NewEnum property that returns an enumerator for the collection.

The DTM shall declare its available channels with <ChannelReference> elements in XML
returned in IDtmParameter::GetParamter(). The item property of IFdtChannelCollection shall
accept keys that correspond to the idRef attribute in <ChannelReference> elements and
numeric index values between 1 and count property value.

The item property shall accept the key values as variant data type VT_BSTR and (VT_BSTR |
VT_BYREF), because different type of programming languages pass the strings differently
(e.g.[Visual Basic® 6 uses VT_BSTR | VT_BYREF).

6.3.6 Interface IDtmDocumentation
6.3.6.1 General

This |interface provides the DTM-specific documentation for a devicexinstance as |XML
document.

6.3.6].2 GetDocumentation

HREBULT GetDocumentation(
[in] FdtXmIDocument functionCall,

[out, retval] FdtXmIDocument* result);

Desgription

Retufns the device-specific documentation according to the function call as XML documefpt.

The fethod is implementation of the GetDocumentation service as defined in IEC 62453-P.
Parameters Description
functionCall XML document containing the function id for the requested document specified
by the DTMFunctionCallSchema.

Retufrn value

Return value Description

result XML document containing the requested documentation specified by the
DTMDocumentationSchema.

Beh1vior

This method returns an XML-Document which can be used directly for documentation
purposes. The format of this technical report is defined by the passed function call id, which is
available via IDtm::GetFunctions() Only functions with the attribute ‘printable’ = TRUE will be
supported. The Frame Application can use a XSL style sheet to transform the returned XML
document to HTML. Nesting DTM-specific style sheets can be used to transform the XML
document into a DTM specifc HTML. Within these nested style sheets also hyperlinks to
additional documents or into the World Wide Web can be placed.

Comments

For an example style sheet please have a look to DTMDocumentationStyle.xsl. Refer to
Annex D.
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6.3.7 Interface IDtmDiagnosis

6.3.7.1 General

This
DTM

interface provides the base diagnosis functions required by a Frame Application for

s with configuration parameters.

6.3.7.2 Compare

HRESULT Compare(

[out, retval] VARIANT_BOOL* result);

Desgription

Retufns TRUE if the complete data sets are equal.
The method is part of the implementation of the CompareDataValueSet_service as defin
IEC 62453-2.
Retufn value
Return value Description

TRUE The data sets are equal.

FAL$E The data sets are not equal or compare failed.
Behgvior
Compares the data set of the external DTM .with its own and returns TRUE if the data sets are
equal.
This function fails if it is called outside-of an InitCompare() — ReleaseCompare() sequence.

In c4

IDTMEvent::OnErrorMessage()-

Com

The
arer
data

ments

btructure andivthe parameter values for configuration, parameterization and identifig
blevant for)the comparison. Runtime dependent parameters (e.g. operation hours) d
set are Not'relevant for comparison.

6.3.7.3 InitCompare

HRESULT InitCompare(

[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);

Description

Initia

The method is part of the implementation of the CompareDataValueSet service as defined in

lizes a DTM for comparison of two device instances.

IEC 62453-2.

se of errors the DTM should inform the Frame Application via the callback interface
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Parameters Description

systemTag systemTag of a second DTM of the same type

Return value

Return value Description
TRUE Initialization successful.
FALSE Initialization failed (e.g. a compare is already in progress or the DTM is not of
the same type).

Beha

vior

Initia
devid
sequ

The
via IR

To p
comg

It is

Com

Ever

ReleaseCompare().

6.3.7
HRE

izes the compare of the data set owned by the DTM itself with a data set of-a\sg
e. Such a comparison is only possible within an InitCompare() — ReleaseComp
ence.

DTM can access the second device data set by requesting the according DTM inst
dtTopology::GetDtmForSystemTag() with the received systemTag.

are user interface may perform a user interactive comparison.
nly possible to compare data sets handled by DTMs of\the same type.

ments

comparison sequence started withOJInitCompare() shall be closed

L4 ReleaseCompare

SBULT ReleaseCompare(
[out, retval] VARJANT_BOOL* result);

cond
are()

ance

prform a comparison in the background the Compare() methéd'can be called. Starfing a

ising

Desgription
Retufns TRUE if an“existing compare sequence initialized by InitCompare() has been closed
successfully.
The method.is/part of the implementation of the CompareDataValueSet service as defined in
IEC 62453-2.
Return value
Return value Description

TRUE Compare sequence closed and external DTM reference released.

FALSE A comparison is in progress (e.g. a user interface is currently open).
Behavior

If this function is called, the DTM has to release its reference to the external DTM by calling
IFdtTopology::ReleaseDtmForSystemTag().

This method only succeeds, if the comparison is finished and the references to the external
DTM are released. Especially in case of open user interfaces these references shall be solved

first.
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ments

2016

If the ReleaseCompare() function is not handled in a correct manner on both sides, the Frame
Application and the DTM, the DTM referenced as the external DTM cannot be released during

the i

fetime of the current DTM.

6.3.7.5 Verify

HRESULT Verify(

[out, retval] VARIANT_BOOL* result);

Desdription

Retu

ns TRUE if the complete data set is valid.

The method is implementation of the verify service as defined in IEC 62453-2.

Retufn value
Return value Description
TRUE The complete data set is valid.
FAL$E The data set or a part of the data set jslinvalid.
Behgvior
Validates the complete data set by internal business rules of the DTM.
Comments

A Frame Application calls this method\typically to ensure a consistent dataset, for exg

after

persistent load or before going-online.

6.3.8 Interface IDtmimportExport

6.3.8.1 General

To b

Lild an export image of a DTM a Frame Application uses one IStream object for

devide instance. This IStream object is used as argument to IDtmImportExport::Load

IDtm

Appli
data.

mortExporttiSave(). If a DTM does not offer an IDtmImportExport interface the F
cation shall"use one of the IPersistXXX interfaces to retrieve and restore the ins

mple

6.3.8.2 Export

HRESULT Export(

[in] IStream™ stream,
[out, retval] VARIANT_BOOL* result);

Description

Saves data of the private data storage to the specified stream.

The method is implementation of the export service as defined in IEC 62453-2.
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Parameters Description

stream Stream containing all DTM-specific data of an instance

Return value

Return value Description
TRUE The operation succeeded.
FALSE The operation failed.
Behavior

The [import/export interface is a mandatory interface for DTMs which do not stori/ the
comgplete instance-specific data via IPersistXXX mechanism. It is up to a DTM to specify the
contgnts of the appropriate stream object provided by the Frame Application” vig the
IDtm|mportExport interface. If this interface is not provided by a DTM the Frame ‘Applidation
uses|one of the IPersistXXX interfaces for export/import.
Comments

Nong

6.3.8.3 Import
HREBULT Import(

[in] IStream™ stream,
[out, retval] VARIANT_BOOL* resutt);

Desgription

Loadp data of the private data storage\from the specified stream.

The nethod is implementation ofithe import service as defined in IEC 62453-2.

Parameters Description

stregm Stream containing all DTM-specific data of an instance.

Return value

Return value Description
TRUE The operation succeeded.
FAL$E The operation failed.
Behavior

The import/export interface is a mandatory interface for DTMs which do not store the
complete instance-specific data via IPersistXXX mechanism. It is up to a DTM to specify the
contents of the appropriate stream object provided by the Frame Application via the
IDtmImportExport interface. If this interface is not provided by a DTM the Frame Application
uses one of the IPersistXXX interfaces for export/import.

Comments

None.
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6.3.9 Interface IDtmInformation
6.3.9.1 General

This interface is the second main interface of a DTM according to FDT version 1.2 and older.
Via this interface the DTM can be asked for its static information like version, vendor, and its
capabilities to allow integration into the libraries of a Frame Application.

6.3.9.2 Getinformation

HRESULT GetInformation(

lout, retval] FdtXmlIDocument™ result);

Desgription

This | method is one implementation of the service GetTypelnformation”as defingd in
IEC 62453-2.

Retufns a static XML-document containing information like vendor, jcon; GSD, etc.

Return value

Return value Description

Resylt XML document containing static, BFM information specified by the
DTMInformationSchema.l

Behgvior

Comments

Frame Applications should handle the.identification-related information available from |[each
<DtnDeviceType> and its <Versionlaformation> element as a unique identification information
of supported device type.

For DTM developers it is reéommended that the identification information consist at least|from
the following attributes:

Element <DtmDeviceType>

o anufacturerld' (see attribute definition)

o evicelypeld' (see attribute definition)

e 'vendor' (vendor of the device type)

e 'version' (version of the device type, for example firmware version)
Fora DTM it is recommended that

e above listed attributes are provided (if applicable);

e 'manufacturerld’, 'deviceTypeld" and 'name' are used to uniquely identify the
<DtmDeviceType> element. Changing any of these attributes for the same element in
newer DTM software version is not allowed;

e the ‘name’ attribute shall be unique within the namespace of a DTM. It shall contain
enough information to distinguish between different device types and sub-device types.
This information will be used as a display string within a Frame Application-specific device
catalogue;
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e supporting of a new device version, which could not be supported by existing
<DtmDeviceType> elements, shall lead to new <DtmDeviceType> element with the
different 'name’ attribute;

e anew DTM software version shall support all the device types of the previous version.

Example:
DTM V1.0
ManufacturerX DeviceX V1
DTM V1.1
ManufacturerX DeviceX Al
Merufaettrerx PevieexR2 W2

Frame Application vendors should be aware that there are DTMs on the market, that. dp not
follow these recommendations. DTM can expose more than one <DtmDeviceTypé> elgment
with the same name, but different values for 'manufacturerld’, 'deviceTypeld', 'subDevice[ype'
and 'ersion'. Only in this case the Frame Application should consider the listed attributgs as
additjonal identifiers. This also could be used to distinguish between an update of an ex|sting
devide type and a creation of an additional device type entry in the devige\¢atalogue.

The information should be used in same way for FDT1.2.1 DTMs in“order to avoid problems in
FDT1.2 based Frame Application.

6.3.10 Interface IDtminformation2
6.3.10.1 General

This |interface extends the interface IDtmiInformiation by new methods. This interfage is
mandatory.

6.3.10.2 GetDeviceldentificationlnformation()

HREBULT GetDeviceldentificiationInformation(
[in] FdtXmIDocument.\typeRequest,
[in] FAtUUIDString protocolld,

[out, retval] FdtXmIDocument* result);

Desgription

This | method ~nimplements service GetDeviceldentificationinformation as defined in
IEC 62453-2;

Reqyests-device or block identification information for specified type and protocol.

Parameters Description

typeRequest Defines the DTMDeviceType or BTMBlockType for which the identification is
requested. (XML according TypeRequestSchema.)

protocollD Defines UUID of protocol for which the device identification is requested.

Return value

Return value Description

Result Protocol-specific device identification information for a DTMDeviceType
specified by a fieldbus-specific schema. (FDTxxxDeviceTypeldentSchema where
xxx is the protocol name.)

If method was called at a communiction DTM, then XML document according
DTMDeviceTypeldentSchema is returned and shall not be transformed.
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Behavior

The response contains a protocol-specific document, which can be validated by Frame
Application against the protocol-specific schemas.

Comments

DTM shall check the protocol-specific FDT schema sub-path provided by a Frame Application
for an already existing protocol-specific schema. If the protocol schemas are missing the
Device DTM has to inform the user about missing schema which is provided by a
Communication DTM of the required protocol.

See psage of information returned by IDtmInformation2::GetDeviceldentificiationInfermation()
in7.4.

6.3.11 Interface IDtmOnlineDiagnosis
6.3.11.1 General

This finterface provides an optional online diagnosis functions used{by a Frame Applicatipn to
validate complete bus systems within a batch process.

6.3.11.2 Compare

HREBULT Compare(
[out, retval] FdtXmIDocument* result);

Desgription

Retufns an XML document containing thelresult of the compare.

The method is the implementationCof the ComparelnstanceDataWithDeviceData servige as
defingd in IEC 62453-2.

Return value

Return value Description

ResyIt XML document containing the result of the compare specified by the
DTMOnlineCompareSchema.

Behgvior

Compares”its data set received from the database with the parameter uploaded from the
correspanding device

If the data stored in database and the data uploaded from the device could be compared the
result shows whether the data are equal or not. Otherwise the document contains the
communication error.

This method is used for batch processing and works without user interface.

If the DTM has no comparable online data, it shall return ‘noComparableData’ as value of the
attribute ‘statusFlag’.
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Comments

Comparison should only include data significant for the configuration, parameterization and
identification of the device. Data related to runtime (e.g. operation hours) should not be
included.

6.3.11.3 GetDeviceStatus
HRESULT GetDeviceStatus(

[out, retval] FdtXmIDocument* result);

Desdription

Retufns an XML document which describes the status of the device.

The |method is part of the implementation of the DeviceStatus service) as defingd in
IEC §2453-2.

Retufrn value

Return value Description

ResyIt XML document containing the status ofithe device specified by the
DTMDeviceStatusSchema.

Behgvior

The PTM loads the current status from the device. Depending on the fieldbus protoco|, the
DTM| should additionally upload its actualb, diagnosis information. Depending on| this
information the DTM provides a human readable status and returns the information withjin an
XML |document. The function shall works without a user interface to allow the chegk of
complete networks.

Comments

A BTM shall return the status_of the related block.

6.3.12 Interface IDtmOnlineParameter
6.3.12.1 General

This |interface Jallows a Frame Application the online access to a device. This interface is
mandatorysfor all devices which shall be loaded during commissioning.

6.3.12.2"__CancelAction

HRESULT CancelAction(
[in] FdtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

Description

Cancels an active parameter-upload or download.

The method is part of the implementation of the services WriteDataToDevice and
ReadDataFromDevice as defined in IEC 62453-2.
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Parameters Description
invokeld Identifier of the action to be canceled.
Return value
Return value Description
TRUE Cancel action accepted.
FALSE Cancel action cannot be performed.
Behavior
The method cancels an active parameter-upload or download. If the DTM has acceptefl the

Cang
imme
shall
even

If the
“finis

Com

Nonsg

6.3.1
HRE

elAction request it returns TRUE. The DTM may not be able to cancel the 4
diately after accepting the request, but it should do so as soon as possible., The
not fire the IDtmEvents::OnDownloadFinished() or IDtmEvents::OnUploadFinis
S.

DTM cannot cancel the selected action, it shall return FALSE and_shall fire one ¢
hed” events when the action is finished.

ments

2.3 DownloadRequest

SBULT DownloadRequest(
[in] FAtUUIDString invokeld,
[in] FdtXPath parameterPath,
[out, retval] VARIANT_BOOL* result);

ction
DTM
hed()

f the

Desdription
Sends the request to write ‘online data to the device.
The method is part~of‘the implementation of the WriteDataToDevice service as defingd in
IEC 62453-2.
Parameters Description
involeld Identifier of the request.
parapetérPath FdtXPath within the XML document.
Return value
Return value Description
TRUE Request accepted.
FALSE Request cannot be performed.
Behavior

Asynchronous function call that sends an XML document with the device-specific parameters
according to the specified schema of IDtmParameter::GetParameters() to the connected
device. The response whether the download was successful will be provided by
IDtmEvents::OnDownloadFinished().
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In case of errors the DTM should inform the Frame Application via the callback interface
IDtmEvents::OnErrorMessage().

Downloading of all parameters of the device, will be done if the path contains the root tag. In
this case the DTM sends all parameters for the commissioning of the device.

Comments

None

6.3.1
HRE

24— UploadRequest
SULT UploadRequest(

[in] FdtUUIDString invokeld,

[in] FdtXPath parameterPath,

[out, retval] VARIANT_BOOL* result);

Desgription
Sends the request to read online data from a device.
The method is part of the implementation of the ReadDataFromDevice service as defingd in
IEC §2453-2.
Parameters Description
invokeld Identifier of the request;
parafneterPath FdtXPath within the XML document.

Return value

Return value Description
TRUE Reguest accepted.
FAL$E Request cannot be performed.
Behgvior
Asynchronous function call that requires a DTM to upload parameters according to the|path

which points to/an element of the XML document of IDtmParameter::GetParameters() from the

conn
IDtm

bcted device. The response whether the upload was successful will be provide
Events::OnUploadFinished().

In cd

IDtmets:OErroressag(). -

d by

Uploading of all parameters of the device, will be done if the path contains the root tag. In this
case the DTM loads all parameters from the device which were sent during commissioning.

Comments

None.
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6.3.13 Interface IDtmParameter

This interface allows a Frame Application the access to device parameters. The DTM provides
its actual in-memory representation of its instance data set. It is up to a DTM and depends on
the device and fieldbus-type which parameters are available.

6.3.13.1 GetParameters

HRESULT GetParameters(
[in] FdtXPath parameterPath,

CdtN Do imman $* pociilt):

1
T T Oz oOCoOTToTTT TooUTt)y

Desdription

Retufns an XML document with the device-specific parameters.

The method is implementation of the services GetActiveTypelnfo, InstanceDatalnformation,
InstapceDataRead, NetworkManangementinfoRead and GetChanhels as define in
IEC §2453-2.

Parameters Description

parafneterPath FdtXPath within the XML document.

Retufrn value

Return value Description

result XML document with the device-specific parameters specified by the
DTMParameterSchemal

Behgvior

Retufns an XML document with the~device-specific parameters. The document can be gmpty
for devices without public data.

The method provides the transient data of a DTM. That means, if the DTM is active or has for
exanjple an open user interface the provided parameter can differ from the actual sfored
instapce data.

The $tate of the received data is classified within the DTMParameterSchema.

The DTM shall always return within the XML document the current DtmDeviceType.|That
means, in case of an update of the DTM the changed DtmDeviceType shall be retyrned
instepd\of the DtmDeviceType given during IDtm::InitNew().

Comments

The integration of devices depends on the amount of data which is avaliable via this method.
Thus a DTM should provide all data which are necessary to support a seamless integration.

See also 7.14.1.
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6.3.1

3.2 SetParameters

HRESULT SetParameters(

[in] FdtXPath parameterPath,
[in] FdtXmIDocument xmIDocument,
[out, retval] VARIANT_BOOL* result);

Description

Sets hallyco of-device-specificparameters:
The method is implementation of the services InstanceData\Write and
NetwporkManangementinfoWrite as defined in IEC 62453-2.
Parameters Description

parafneterPath FdtXPath within the XML document.

xmlDQocument XML document specified by the DTMParameterSchema.
Retufn value

Return value Description

TRUE The DTM has accepted the complete document.

FAL$E The document contains invalid data‘and was not accepted.
Behgvior
Only|values of the writable elements can_be“changed by calling SetParameters. The |[DTM
shall| verify complete document according’ to the business rules before accepting the
requested changes.
The method returns TRUE if the DTM has accepted the changes for the complete documgnt.
The method returns FALSE(if;the DTM has rejected any of the value changes. The transient
data [will remain unchanged.The DTM informs the Frame Application about the error vip the
callback interface IDtmEvents::OnErrorMessage().
The method works on the transient data of a DTM. That means that the new data arg¢ not
stored implicitly:
The | DM can request transient data to become persistent by cglling

IFdtGontainer::SaveRequest().

Com

ments

See also 7.14.1.

6.3.1
6.3.1
This

4 Interface IFdtCommunicationEvents

4.1 General

interface IFdtCommunicationEvents is the callback-interface for the associated
communication component.
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6.3.14.2 OnAbort

HRESULT OnAbort(

[in] FdtUUIDString communicationReference);

Description

2016

Notification that the connection identified by the communicationReference has been aborted.

The method is the implementation of the AbortRequest service as defined in IEC 62453-2.

Parameters Description

comi

hunicationReference Unique identifier for the connection.

Retufrn value

Nonsg

Behsz

The
conn
also

A ter

(e.g.
infras

Com

The

interflace is, that OnAbort provides-information regarding the state of a connection. All

even

6.3.1
HRE

Desd

vior

method sends the abort notification to a connected cofamunication component or|
bcted DTM, that a connection is terminated. All pendifg requests on this connectio
erminated. The termination of the connection will not'be confirmed.

if the absense of a device is noted automatically by the underlying communia
tructure).

ments

difference between IFdtCommunicationEvents::OnAbort() and all ofther events o
s provide information regarding an invoked functionality.

4.3 OnConnectResponse

SULT OnConnectResponse(
[in]\RdtUUIDString invokeld,

{in] FdtXmIDocument response);

ription

to a
n are

mination of a connection can be result of an invoked function or can occur “spontang¢ous”

ation

this
pther

Provi

des the response of ConnectRequest() identified by the invoke id.

The method is part of the implementation of the Connect service as defined in IEC 62453-2.

Parameters Description

invokeld Unique identifier for the request.

response Fieldbus-protocol-specific information about the established connection

specified by a fieldbus-specific schema, for example like
FDTHARTCommunicationSchema or FDTProfibusCommunicationSchema.

Retu

rn value

None.
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Behavior

Via this method the sender of the connect-request receives from the next communication
component the information whether the connection is established.

The method provides an XML document with communication parameters specified by a
fieldbus-specific schema.

Com

Non

ments

6.3.1
HRE

4.4 OnDisconnectResponse

SBULT OnDisconnectResponse(
[in] FAtUUIDString invokeld,

[in] FdtXmIDocument response);

Desdription

Provides the response of DisconnectRequest() identified by the invoke id.
The method is part of the implementation of the disconrect service as defined in IEC 624p3-2
Parameters Description
involeld Unique identifier for the request.
resppnse Fieldbus-protocol-spéaific information about the released connection specifled
by a fieldbus-specific’schema, for example like
FDTHARTCommunicationSchema or FDTProfibusCommunicationSchema.
Return value
Nond.
Behgvior
Via this method the _sender of the disconnect-request receives from the next communidation

component the information whether the connection is released.

The

method.-provides an XML document with communication parameters specified

fieldhus-specific schema.

by a

OnDisconnectResponse() causes the release of all pending response data and at leas
release of the callback pointer passed during ConnectRequest().

Com

ments

None.

t the
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6.3.14.5 OnTransactionResponse

HRESULT OnTransactionResponse(
[in] FdtUUIDString invokeld,

[in] FdtXmIDocument response);

Description

Provides the response of TransactionRequest() identified by the invoke id.

The |method is part of the implementation of the transaction service as defingd in
IEC 6§2453-2.

Parameters Description

involeld Unique identifier for the request.

resppnse Received data, status and error-codes specified by a fieldbus-specific schema,
for example like FDTHARTCommunicationSchema or
FDTProfibusCommunicationSchema.

Retufrn value

Nond.

Behgvior

Via |this method the sender of the data-exchange-request receives from the |next
communication component the transferred communication data.

The |method provides an XML document with communication parameters specified [by a
fieldQus-specific schema and results inithe release of the response data within the resgdonse
data [queue communication component.

Comments

Nond.

6.3.15 Interface IFdtCommunicationEvents2
6.3.15.1 General

This jinterface IFdtCommunicationEvents2 is the callback-interface for a DTM supportingl FDT
versipn/ 2.1 or higher version for the associated parent communication component.| This
interface”’extends the interface IFdtCommunicationEvents by new methods. This interfgce is
mandatory.

A parent component supporting 1.2.1 or higher version has to call
IFdtCommunicationEvents2, if the DTM supports this interface. Instead of -calling
IFdtCommunicationEvents::OnConnectResponse() such a parent component shall then use
the IFdtCommunicationEvents2::OnConnectResponse2() method.
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6.3.15.2 OnConnectResponse2

HRESULT OnConnectResponse2(
[in] FdtUUIDString invokeld,
[in] FdtXmIDocument parentinformation,

[in] FdtXmIDocument response);

Description

P el +lo £ O £ P AN | P s I N 4l H 1 HP |
rOV Co UIC TTCOPYUITTOT Ul UUIIIIUULI\UunOL\} IJTITIurrcyu Uy UIC 1mMIVURNT TU.

The ethod is part of the implementation of the Connect service as defined in IEC62453}2.

Parameters Description

involeld Unique identifier for the request.

pareptinformation Version information of the parent component according to
FDTConnectResponseSchema.

resppnse Fieldbus-protocol-specific information about the\established connection
specified by a fieldbus-specific schema, for example like
FDTHARTCommunicationSchema or FDTProfibusCommunicationSchema.

Return value

Nondg.

Behgvior

Via this method the sender of the connect-request receives from the next communidation
component whether the connection is established.

The method provides

e Wwjith parameter “parentinformation” the FDT version of the parent component. DTM| may
oply use XML communication documents compatible to the version of the parent
cpmponent,

o with parameter “response” an XML document with communication parameters specifi¢d by
alfieldbus-specific/’schema.

Comments

Nongd.

6.3.16 Interface IFdtEvents
6.3.16.1 General

This interface is the callback-interface for the Frame Application.
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6.3.16.2 OnChildParameterChanged

HRESULT OnChildParameterChanged(
[in] BSTR systemTag);

Description

In case of a DTM topology, it can be necessary to inform the parent DTM about parameter
changes.

The [method is implementation of the OnChildInstanceDataChanged service as defingd in
IEC 62453-2.

Parameters Description

syst¢gmTag Identifier of the device instance.

Retufrn value

Nond.

Behgvior

If a DPTM has changed any data it has to call IDtmEvents::OnParameterChanged() with an
XML |[document containing the instance-specific changes: The Frame Application will send this
document via IFdtEvents::OnParameterChanged()<io“all DTMs which reference the same
devide instance. Concerning the corresponding:parent DTMs (primary parent, secomdary
parents, see IFdtTopology::GetParentNodes());\the Frame Application shall implement the
following behavior.

e The Frame Application shall send athotification to the corresponding parent DT via
IFdtEvents::OnChildParameterChanged().

e Within a multi-user environment, this notification will only be sent to one parent|DTM
instance.

e This notification shall be(sent to the parent DTM which has the lock concerning the rdlated
instance data set.

e Iffcurrently no parent\DTM is started, the Frame Application shall start the parent DTM.

Comments

The |parent.\DIM gets only a notification, because the XML document, exchanged via
OnPrameterChanged(), is DTM- specific and cannot be interpreted by a parent DTM. A

instance which WI|| be selected to perform IFdtEvents: OnCh|IdParameterChanged() always is
able to lock its data set.

6.3.16.3 OnLockDataSet

HRESULT OnLockDataSet(
[in] BSTR systemTag,
[in] BSTR userName);

Description

In case of a multi-user environment, it is necessary to inform the DTM about its current
access mode especially if another DTM gets the read/write access for its data set.
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The method is implementation of the OnLocklnstanceData service as defined in IEC 62453-2.

Parameters Description
systemTag Identifier of the device instance.
userName Human readable name of the user who has locked the data set.
Return value
None.
Behgvior

If a DTM has locked a data set via IFdtContainer::LockDataSet() the Frame Application h
send|OnLockDataSet() to all DTM instances which have a reference to the same,data set

Recedliving this notification a DTM should disable its input fields in case.of an open
interface and keep in mind that it is not allowed to perform any function which needs any

stora

Com

Fra
other

6.3.1
HRE

Desg

In ca
chan

The
IEC ¢

e.

ments

e Application. At least the userName should provideJthe information where to fin
user within a multi-user environment.

6.4 OnParameterChanged

SULT OnParameterChanged(
[in] BSTR systemTag,

[in] FdtXmIDocument parameter);

2453-2.

as to
user

data

ThenTserName can be the login name of a user or an identifier within a user management of a
d the

ription

se of a multi-user environment, it can be necessary to inform the DTM about parameter
jes.

method is dimplementation of the OnlinstanceDataChanged service as defingd in

Parameters Description

systg

mfag Identifier of the device instance.

Para

3 Iql L P Ll N ol 4
retet v ottt eo et Mg e tnangetPatrameters:

Return value

None.

Behavior

If a DTM has stored any changed data it has to call IDtmEvents::OnParameterChanged() with
an XML document containing DTM-specific information. The Frame Application will send this
document via IFdtEvents::OnParameterChanged() to all DTMs that reference the same device
instance.
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Comments

None.

6.3.16.5 OnUnlockDataSet

HRESULT OnUnlockDataSet(
[in] BSTR systemTag,
[in] BSTR userName,
[out, retval] VARIANT BOOL* result);

2016

Desdription

In case of a multi-user environment, it is necessary to inform a DTM about its{gurrent agcess

mode especially if another DTM gets the read/write access for its data set.

The |method is implementation of the OnUnlockinstanceData service as defingdd in

IEC 62453-2.
Parameters Description
systgmTag Identifier of the device instance.
userpame Human readable name of the user who-has locked the data set.

Retufrn value

Return value Description
TRUE The DTM has actual data.
FAL$E The DTM has old, data and shall be closed.
Behgvior

If a DTM has unlocked a data sét via IFdtContainer::UnlockDataSet() the Frame Appligation

has {o send OnUnlockDataSet() to all DTM instances which have a reference to the
data pet.

Recdliving this notification a DTM returns TRUE if it has current data and can enable its
fieldq in case of an‘open user interface. To support this feature the DTM has to implem
synchronization ¢mechanism for its DTM instances via OnParameterChanged(). If the

same

input
ent a
DTM

does|not suppoért-such synchronization it has to return FALSE. That means that the DTM has
old dpta and'will not get write access for a data set. In this case of an open user interface the

Frame Application will inform the user that he has to close and to restart the DTM.

Comments

None.

6.3.17 Interface IDtmHardwareldentification

6.3.17.1 General

This interface is used by Frame Application to detect if specific communication hardware is

available or to request information from a field device.

The interface is for example implemented by Communication DTMs to detect if corresponding

hardware is responsive or to request manufacturer-specific identification information fr
field device by Gateway DTMs or Device DTMs.

om a
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6.3.1

7.2 ScanHardwareRequest

HRESULT ScanHardwareRequest(

[in] FdtUUIDString invokelD,
[in] FdtXmIDocument request,
[out, retval] VARIANT_BOOL* result);

Description

Req UOtO Q0udrl fUI aval:abl:lt_y Uf haldvvalc alld UUIIUO}JUIId;IIy |dc||t|f|uat|un ;IIfUIIIIGt;UII.
The method is part of the implementation of the Hardwarelnformation service as,'defingd in
IEC 6§2453-2.
Parameters Description
invokelD Unique identifier for the request.
request Always set to “<FDT/>" (parameter is reserved for.future use).

Return value

Return value Description
TRUE DTM has accepted the call.
FAL$E The operation failed.
Behgvior

Frame Application executes this function to~check if corresponding hardware is respo

and

DTM
IDtm
Com

DTM
fieldl
comr

6.3.1
HRE

request identification information.

should connect to the device' and request required information. DTM shall
ScanEvents::OnScanHardwareResponse() when operation has finished.

ments

us-specific schema (FDTxxxScanldentSchema) if requests fails (i.e. becau
hunication failures).

7.3 CancelAction

SULT_CancelAction(

nsive

call

shall also call IDtimScanEvents::OnScanHardwareResponse() and pass XML accorjing a

e of

i trina inualcall)
—HH-]—Ed-t-U-U-I-DSu HR g H-oKe+i

[out, retval] VARIANT_BOOL* result);

Description

Cancels active hardware check request.

The method is part of the implementation of the Hardwarelnformation service as defined in
IEC 62453-2.

Parameters Description

invokedID Unique identification of scan hardware request.
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Return value

Return value Description
TRUE Cancel action accepted.
FALSE Cancel action not accepted.
Behavior

The Frame Application calls this method to cancel started scan hardware operation. If the
DTM can cancel the operation it will return TRUE and will not fire the
IDtmScanEvents::OnScanHardwareResponse() event.

If tHe DTM can’'t cancel the operation then it returns FALSE and will 'fire| the
IDtmBcanEvents::OnScanHardwareResponse() event when operation has finishedc

Comments

Nond.

6.3.18 Interface IDtmSingleDeviceDataAccess
6.3.18.1 General

This |nterface allows a Frame Application online access to'specific parameters of a devic

1%

This |interface is implemented in an asynchronods way. The data in the device can be
accepsed by multiple threads of the Frame Application. For example: the Frame Applidation
can perfom a IDtmOnlineParameter::DownloadRequest() in parallel to a WriteRequest() via
this ipterface.

The DTM shall be prepared for multiple@synchronous requests in parallel. The requests|shall
be prlocessed in the order received.

IDtmBingleDeviceDataAccess.methods shall not modify the instance data set, but shall {aken
the afttribute ‘modifiedInDevice(see FDTDataTypesSchema) into account.

6.3.18.2 CancelRequest

HREBULT CancelRequest(
[in]} FdtUUID invokelD,
[out, retval] VARIANT_BOOL* result);

Description

Cancels active read, write or item list request identified by its invoke ID.

The method is part of the implementation of the services DeviceDataRead, DeviceDataWrite
and DeviceDatalnformation as defined in IEC 62453-2.

Parameters Description

invokedID Unique identification of a read or write request.
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Return value

Return value Description
TRUE Request to cancel pending request is accepted.
FALSE Request to cancel pending request is not accepted
Behavior

The Frame Application calls this method to cancel an active request. If the DTM has accepted
the CancelRequest(), it returns TRUE and shall not fire the response event for the canceled
operation.

The DTM may not be able to cancel the action immediately after accepting the request; put it
should do it as soon as possible.
Comments

Nonsg

6.3.18.3 ItemListRequest

HREBULT ItemListRequest(
[in] FAtUUIDString invokeld )

Desdription

ItemllistRequest performs an asynchronous requéest of an XML document containing a ljist of
the ajailable device-specific parameters andcprocess values.

The method is part of the implementatiogn of the DeviceDatalnformation service as defined in
IEC §2453-2.

Return value

Return value Description

involeld Unique identifier for the request

Behgvior

Via this methiod the Frame Application may request a list of items that can be accessed via
the DTM. Fhe source for this data is the device itself. The DTM shall always acceT the

request: \If) the request cannot be processed, the reason for failure shall be proyided
asynghronously as part of the response. The response (either failure or the result) shall be
provided at IDimSingleDeviceDataAccessEvents::OnltemListResponse()

Comments

Dependent on the user roles, the contents of the item list may change.
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8.4 ReadRequest

HRESULT ReadRequest(

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument itemSelectionList);

Description

2016

ReadRequest performs asynchronous exchange of a data structure with the related device via

the DTM.
The |method is part of the implementation of the DeviceDataRead service as defingd in
IEC 6§2453-2.
Parameters Description
Invokeld Unique identifier for the request.
item$electionList List of required items described by a DtmltemSelectionliist specified by the
DTMItemListSchema.

Retufn value
Nongd.
Behgvior
Via this method a Frame Application may request data from a device. Error information will be
handged over to the Frame Application via thesresponse XML-Document. If a request cap not
be agcepted by the DTM it is possible to send the response within the call.
Execption of the ReadRequest() method shall not change the data of the instance data sat.
The DTM shall always accept the-request. If the request cannot be processed, the reasgn for

failur

Com

In or

the IPtmEvents:OnProgress() event while a response is pending.

The
like t
areq

6.3.1

ments

er to inform:the Frame Application regarding ongoing activities it is recommended t

DTM.should be able to handle more than one request at a time. The order of execut

e shall be provided asynchronously as part of the response. The response (either failure
or the result) shall be provided at IDtmSingleDeviceDataAccessEvents::OnReadRespons

().

p fire

on is
se. If

he‘ofder of the requests. For each request there should be a corresponding respon

uest can not be executed, an appropriate response shall be provided.

8.5 WriteRequest

HRESULT WriteRequest(

[in] FAtUUIDString invokeld,
[in] FdtXmIDocument itemList);

Description

WriteDeviceRequest performs asynchronous exchange of a data structure with a DTM.
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The method is part of the implementation of the DeviceDataWrite service as defined in

IEC 62453-2.
Parameters Description
invokeld Unique identifier for the request
itemList List of required items described by a DtmltemList specified by the
DTMItemListSchema

Return value

None.

Beh3d

Via t
acco

Appli
DTM

Exec

The
‘FDT
DTM

The
failur
or the

Com

In or

The
like
corre

6.3.19 Interface:lDtmSingleinstanceDataAccess

6.3.1
This

vior

nis method the Frame Application requests a DTM to write the specified data*to its d
ding to the device-specific rules. Error information will be handed over to the F
cation via the related response XML-Document. If a request can not he accepted bj
it is possible to send the response within the call.

DTM has to check, whether it could manipulate the flag ‘modifiedInDevice’ (refer ¢
Data Types) in the instance data set by requesting a\lock. If the lock request fail
has also to refuse the WriteRequest() — an appropfiate response shall be provided.

DTM shall always accept the request. If the request cannot be processed, the reasg

e result) shall be provided at IDtmSingleDeyiceDataAccessEvents::OnWriteRespons

ments

DTM should be able to handle more than one request at a time. The order of execut
the order of appearance of the requests. For each request there should
sponding response.

9.1 General

inferface allows a Frame Application the offline access to specific parameters

devid

e

ution of the WriteRequest() method shall not change the data‘ofithe instance data sqt.

Bvice
rame
y the

ause
S the

n for

e shall be provided asynchronously as pari-of'the response. The response (either failure

().

jer to inform the Frame Application regarding an ongoing activities It is recommendgd to
fire the IDtmEvents::OnProgress().event while a response is pending.

on is
be a

of a

6.3.1

9.2 GetltemList

HRESULT GetltemList(

[out, retval] FdtXmIDocument* result);

Description

GetltemList returns an XML document containing a list of the available device-specific
parameters. Within a DTM this list may contain items related to configuration parameters as
well as asset management related data.
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2016

The method is part of the implementation of the InstanceDatalnformation service as defined in
IEC 62453-2.

Return value

Return value Description
Result XML document containing a DtmltemInfoList with the actual available
parameters specified by the DTMItemListSchema.
Behavior
This [method provides a list of items that can be accessed via the DTM. The source fof this

data

Itemg
IDtm
IDtm
items
Com
The

devid
IDtm

Depe

6.3.1
HRE

Desg

Read

The

s the DTM instance data set.

Channel::GetChannels()) or modeled as an exported variable (DtmVariable providg
Parameter::GetParameters() or IBtmParameter::GetParameters()). Thie,relation of
can be identified via the attribute ‘semanticld’.

ments

contents of the provided XML document may depend onithe current configuration ¢
e. If the contents is changed, a DTM has to inform the Frame Application by se
BinglelnstanceDataAccessEvents::OnlnstanceltemList€hanged().

ndent on the user roles, the item list items maywary.

9.3 Read
SBULT Read(

[in] FdtXmIDocument itemSelectionList,

[out, retval] FdtXmIBecument* result);

ription

performs synchrenous exchange of a data structure with the related instance data g

method is part of the implementation of the InstanceDataRead service as defin

provided within these list may also be available as FDT-Channel objects\(provided by

d by
hese

f the
nding

et.

bd in

IEC 6§2453-2.
Parameters Description
item$electionList List of required items described by a DtmltemSelectionList specified by the
DTMlteml istSchema
Return value
Return value Description
Result Requested data as DtmltemList specified by the DTMItemListSchema.
Behavior

Via this method a Frame Application may request data from an instance data set.

Com

ments

None.
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6.3.19.4 Write

HRESULT Write(
[in] FdtXmIDocument itemList,

[out, retval] FdtXmIDocument* result);

Description

Write performs synchronous exchange of a data structure with a DTM.

The method is part of the implementation of the InstanceDataWrite service as defingd in
IEC 6§2453-2.

Parameters Description

itemlList List of required items described by a DtmltemList specified byjthe
DTMItemListSchema.

Return value

Return value Description

ResyIt Data as DtmltemList that contains the device data of the successfully writteph
data specified by the DTMItemListSchema,(may differ to the written value due to
e.g. rounding procedures within the device).

Beh]vior

Via this method the Frame Application requestsra DTM to write the specified data fo its
instapce data set. The DTM has to check, whether it could manipulate the instance datp set
by requesting a lock. If the lock request failsithe DTM has also to refuse the request.

Furthermore the DTM has to apply the'business rules in order to keep the instance datp set
cons|stent.
Comments

Nond.

6.4 | DTM ActiveXControl
6.4.1 Interface IDtmActiveXControl

This |interface is an extension of a standard ActiveX® control and allows connecting a|[DTM
objegt with’the ActiveX® control.

6.4.2 Init

HRESULT Init(
[in] FAtUUIDString invokeld,
[in] FdtXmIDocument,
[in] IDtm* dtm,
[out, retval] VARIANT_BOOL* result);

Description

Set the callback pointer of an ActiveX® control to the corresponding DTM.
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The method is implementation of an technology-specific service.
Parameters Description
invokeld Identifier for the started application.
functionCall XML document containing the function id for the requested function or user
interface specified by the DTMFunctionCallSchema.
Dtm Pointer to the DTM business object.
Return value
Return value Description
TRUE The control is initialized.
FAL$E The operation failed.
Behgvior
Set the callback pointer of an ActiveX® control to the corresponding DTMp, Fhe function id can
be used to toggle a user interface during runtime. It is up to the controllwhether its supjports
this functionality.
If thel initialization returns FALSE, the Frame Application has to(release the control.
The |nvoke id is used by a Frame Application for the association at the callback interface if
the | control is terminated within the useri( interface of the DTM |[(see
IDtmEvents::OnApplicationClosed()). Furthermore it-allows the Frame Application to handle a
list of open user interfaces.
Comments
Nongd.
6.4.3 PrepareToRelease
HREBULT PrepareToReleasef
[out, retval] VARIANT_BOOL* result);
Desgription
Used to inform‘the DTM control that it has to release its links to other components. The Frame
Application will release the control after the DTM has send
IDtmEvents::OnApplicationClosed().
The IIIC“IUL; ib illlpiUlllUlltdtiUll Uf dall tUb;lllUiUUy-prb;fib bUlVibU.
Return value
Return value Description
TRUE The request was accepted.
FALSE The operation rejected.
Behavior

If the request is accepted, the ActiveX® will release the callback pointer to the DTM set
during Init(). Furthermore the control has to release all links to other components and has to
terminate all pending or running functions. The DTM has to inform the Frame Application via
IDtmEvents::OnApplicationClosed() that the user interface could be released.
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If FALSE is returned, the DTM will not call OnApplicationClosed() and will preserve its current
state.

Comments
None.

6.5 FDT Channel

6.5.1 Interface IFdtChannel

6.5.1]1 General

This Js the main interface of a channel that provides all information which is necessary far the
chanpel assignment.

6.5.1[.2 GetChannelParameters

HREBULT GetChannelParameters(
[in] FdtXPath parameterPath,
[in] FdtUUIDString protocolid,

[out, retval] FdtXmIDocument* result);
Desdription
Retufns an XML document with fieldbus dependent channel-specific parameters.

The method is part of the implementation of-the ReadChannellnformation service as defined
in [EC 62453-2.

Parameters Description
parapneterPath FdtXPRath within the XML document.
protdcolld UUID of a fieldbusprotocol. This UUID may be

. one of the UUIDs returned by GetSupportedProtocols() and speciffed
by DTMProtocolsSchema,
. a UUID defined within the appropriate <ChannelReference> element of
the DTMParameter document returned by the DTM.

Return value

Return_value Description

ResyIt XML document with the channel-specific parameters specified by a schema
e.g.like FDTHARTChannelParameterSchema or
EDTProfibusChannelParameterSchema

Behavior

Returns an XML document with the channel-specific parameters specified by a fieldbus-
specific schema. The fieldbus is selected by the parameter protocolld. The returned
parameters are especially used for channel assignment. The document can be empty for
devices without fieldbus master.

Channels that do not have any process related data (e.g. a pure Communication Channel)
should return a document based on FDTBasicChannelParameterSchema.

It is recommended to return a document based on the FDTBasicChannelParameterSchema
instead of an empty document.
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If the requested protocol UUID is not supported by this channel it is recommended to return a
document based on the FDTBasicChannelParameterSchema. This at least gives some basic
info for the caller.

Comments

None.

6.5.1
HRE

.3 GetChannelPath

ULT GetChannelPath(

Desg

Retu

The
in IE

[out, retval] FdtXPath* result);

ription

ns an identifier for a channel.

method is part of the implementation of the ReadChannelinformation service as defined

C 62453-2.

Return value

Return value Description

Resylt Path that identifies the channghwithin the device.
Behgvior
Retufns the path that identifies the channehwithin the device. The string shall not be empty. It
always starts with the systemTag of the device instance followed by the channel id. The|DTM
has fo guarantee that the path is uniquesfor a device instance. The channel path is the [base
information to handle the system structure at IFdtTopology and IFdtChannelSubTopology
<systemTag>/<id>

In the case of Communication Channels there are some special rules for building

chan

How
Charn
funct

If the

helPath.

to generate.the channelPath of a Communication Channel, which also acts as a Prg
nel for data-that it receives from a Process Channel of a child device, depends o
onality, of)the channel.

channel is passive, that means that it receives its data from a child device and pro

the

cess
n the

vides
Path

this data—without-any—changes—withinits—own—channelparameterdocument—thechanne
shall be built out of system tag and channel id of the own device instance and the system tag
of the child device and the id of the marshalled channel.

<systemTag>/<id>//<systemTag>/<id>

If the channel is active, that means that it receives its data from a child device for processing
and provides the result within its own channel-parameter document, the channelPath shall be
built out of the system tag and channel id of the own device instance.

<systemTag>/<id>

This allows navigation through the internal channel assignment of a device with gateway
functionality.
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In general if the channelPath of an channel has changed the corresponding DTM has to send
OnParameterChanged() with respect to the possible behavior of other FDT objects.
Comments

An example for such a channel is a Profibus remote I/O that reads the primary variable
(provided as HART® channel) of an underlying HART® device and provides this value within
its own cyclic I/O data (Profibus DP Channel).

6.5.1.4 SetChannelParameters

HREBULT SetChannelParameters(

[in] FdtXPath parameterPath,

[in] FdtUUIDString protocolld,

[in] FdtXmIDocument xmIDocument,
[out, retval] VARIANT_BOOL* result);

Desgription

Sets [changes of channel-specific parameters.

The |method is the implementation of the WriteChannellnformation service as defingd in
IEC §2453-2.

Parameters Description
parafneterPath FdtXPath within the XNI: document.
protdcolld UUID of a fieldbusprotocol. This UUID shall be one of the UUIDs returned bly

GetSupportedProtocols() and specified by DTMProtocolsSchema.

xmlDQocument XML document'specified by a schema, for example like
FDTHARTChannelParameterSchema or FDTProfibusChannelParameterSchiema.

Retufrn value

Return value Description
TRUE The channel has accepted the complete document with all changes.
FALS$E The document contains invalid changes.
Behgvior

The method passes an XML document with the channel-specific parameters according| to a
fieldQus>specific schema. The fieldbus is defined by the parameter protocolld.

Returns TRUE if the channel has accepted the complete document with all changes. FALSE
means that the channel has rejected all transferred changes. In this case the channel informs
the Frame Application about the error in detail via the callback interface
IDtmEvents::OnErrorMessage().

The method works on the transient data of a DTM. That means that the new data are not
stored implicitly.  Transient data will become persistent e.g. by calling
IFdtContainer::SaveRequest().

Comments

See also 7.14.1.
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Interface IFdtChannelActiveXInformation

2016

Usually an FdtChannel does not have a user-interface, but in case of Communication
Channels it may be required to have one. Depending on the fieldbus protocol and the
capability of the Communication Channel it might be necessary to implement a user interface

to co

nfigure the communication itself.

For example, if a hardware driver is included, parameters like selected COM port or interrupt
addresses shall be set by the user. These data are encapsulated within the Communication
Channel and can only be configured by a gateway-specific user-interface.

6.5.2

HRE

1 GetChannelActiveXGuid

SBULT GetChannelActiveXGuid(
[in] FdtXmIDocument,
[out, retval] FdtUUIDString* result);

Desdription
Retufns the UUID for the ActiveX® control according to the function'call.
The |method is one implementation of the GetGuilnformation service as defindd in
IEC 62453-2.
Parameters Description
functionCall XML document containing.the function id for the requested user interface

specified by the DTMFunctionCallSchema.

Return value

Return value Description

result UUID foran ActiveX® control.
Behgvior
Retufns a UUID that the Erame Application can use to instantiate the control.
If a requested function is not supported the method returns NULL pointer.
For 3 Communication Channel, it would be the user interface to set communication-spgcific
parameters.
Comments
None.
6.5.2.2 GetChannelActiveXProgid

HRESULT GetChannelActiveXProgld(

[in] FdtXmIDocument functionCall,
[out, retval] BSTR* result);

Description

Returns the Progld for the ActiveX® control according to the function call.
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The method is one implementation of the GetGuilnformation service as defined in
IEC 62453-2.
Parameters Description
functionCall XML document containing the function id for the requested user interface

specified by the DTMFunctionCallSchema.

Return value
Return value Description
result Progld for an ActiveX® control.
Bethior
Retufns the Progld for the ActiveX® control according to the function id. Frame ‘Applicdtions
implgmented with scripting languages can use this Progld to instantiate the control.
If a requested application is not supported the method returns NULL pointer
For 3 Communication Channel, it would be the user interface to,set-communication-spgcific
paramneters.
Comments
Nongd.
6.5.2(3 GetChannelFunctions
HREBULT GetChannelFunctions(
[in] FdtXmIDocument operationState,
[out, retval] FdtXmIDocument* result);
Desdription
Retufns an XML document containing information about standard (defined by applicationl|D) or
additjonal functionalitieSy(defined by functionld) of a FDT-Channel object.
The |method is_part of the implementation of the GetFunctions service as defingd in
IEC 62453-2.
Parameters Description
operationState XML document containing the current operation phase specified by the
EDTOperationPhaseSchema
Return value
Return value Description
result XML document containing actual supported functions specified by the
DTMChannelFunctionsSchema.
Behavior

This method provides the access to FDT-Channel object functionality, defined by the
applicationIDs and specific functionality which is not within the scope of FDT. These data are
available as soon as the FDT-Channel object is instantiated but the information may change if
it is instance-specific.
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That means that the contents of the document can change or can at least be empty after an
OnChannelFunctionChanged() event. This event is sent by a DTM if the configuration results
in a changed extended functionality.

Usually this information is used by the Frame Application to create menus. Only functions with
user interface are supported. These user interfaces are accessible Vvia
GetChannelActiveXGuid() or GetChannelActiveXProgld() and work asynchronous.

The asynchronous behavior is described in the appropriate subclauses.

Comments

Nond.

6.5.3 Interface IFdtCommunication
6.5.3|1 General

This jnterface is the communication entry point of a channel with communication functionality.
The [connection of this interface with a following component builds the chain for ng¢sted
comrpunication. The communication pointer to the following communication component can be
requested at the DTM which owns the Communication Channel.

A ch@nnel is able to support a number of different fieldbus protocols. Protocol-specific| XML
documents are exchanged between Communication{Channel and connected client via the
IFdtGommunication and IFdtCommunicationEvents interfaces. The type of protocol to be|used
shall|be specified with a connect request.

Dividing a communication function call to a(request and a response function causes a|non-
blocing behavior. The DTM sends one\ or several requests to the next communidation
compgonent. For the next communication’,component it is not allowed to send the responjse to
the cprresponding response method within the request method.

6.5.3(2 Abort
HREPBULT Abort(

[in] FdtXmiDocument fieldbusFrame);

Desgription

Aborfs a communication link to a device without any response.

The ethod is implementation of the AbortRequest service as defined in IEC 62453-2.

Parameters Description

fieldbusFrame Fieldbus-protocol-specific information how to abort. The structure is specified by
a fieldbus-specific schema, for example like FDTHARTCommunicationSchema
or FDTProfibusCommunicationSchema.

Return value

None.


https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

IEC TR 62453-41:2016 © IEC 2016 -91 -

Behavior

The method sends the abort to the next communication component or to the connected

device, terminates all pending requests and returns without waiting for a result. The
termination of the connection will not be confirmed.
Comments
None.
6.5.3.3 ConnectRequest
HREBULT ConnectRequest(
[in] IFdtCommunicationEvents* callBack,
[in] FdtUUIDString invokeld,
[in] FdtUUIDString protocolid,
[in] FdtXmIDocument fieldbusFrame,
[out, retval] VARIANT_BOOL* result);
Desdription
Establishes asynchronously a new communication linkito a device specified by the fieldbus
fram¢. ConnectRequest() establishes a routing to a dévjice as a peer-to-peer connection.
The method is part of the implementation of the‘connect service as defined in IEC 6245342.
Parameters Description
callBack Callback interfage: for the notification if the response is available.
involeld Unique identifier for the request.
protdcolld UUID.of a“fieldbusprotocol to be used. Identifies type of fieldbus-specific
schema.
fieldbusFrame Eieldbus-protocol-specific information how to connect. The structure is spedgified

by a fieldbus-specific schema, for example like
FDTHARTCommunicationSchema or FDTProfibusCommunicationSchema

Return value

Return value

Description

TRUE Request sent.
FALS$E Request refused.
Behavior

The method passes an
fieldbus-specific schema

proto

colld.

XML document with communication parameters specified by a
. The fieldbus protocol to be used is identified by the parameter

Based on this information the method sends the request to the next communication
component or to the connected device and returns without waiting for the established
connection.

The response will be provided by IFdtCommunicationEvents2::OnConnectResponse().

The fieldbus frame contains additional fieldbus-protocol-specific information for the fieldbus
master how to establish the connection. For example, information like repeat counts or
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preamble counts in case of HART® sent by a DTM is a hint for the HART® master. It is up to
the environment to decide whether this information fits.

Furthermore the fieldbus frame contains fieldbus-protocol-specific information how to address
the device connected to a specific fieldbus.

The systemTag provided in the connect request is the systemTag of the communication client.
It can be used to retrieve the IDtm interface of communication client by calling
IFdtTopology::GetDtmForSystemTag().

If th cyefanng is nmlr_\’ry (‘”’), the communication client is not a DTM (may be the Frame

Application or some other component).

Comments

See also definition of use cases and scenarios in IEC 62453-2.

6.5.314 DisconnectRequest

HREBULT DisconnectRequest(

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument fieldbusFrame,
[out, retval] VARIANT_BOOL* result);

Desdription

Releases a communication link to a device:by an asynchronous function call. For more|than
one fponnection to the same device, thellink is identified by the communication refeqence
which is part of the fieldbus frame.

The fnethod is part of the implementation of the disconnect service as defined in IEC 624p3-2.

Parameters Description

involeld Unique identifier for the request.

fieldbusFrame Fieldbus-protocol-specific information how to release the connection specified
by a fieldbus-specific schema, for example like
FDTHARTCommunicationSchema or FDTProfibusCommunicationSchema.

Return valueé

Return value Description
TRUE Request sent.
FALSE Request refused.
Behavior

The method passes an XML document with communication parameters specified by a
fieldbus-specific schema.

Based on this information the method sends the request to the next communication
component or to the connected device, terminates all pending requests and returns without
waiting for the result.

The response will be provided by OnDisconnectResponse().
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Com

ments

See also definition of use cases and scenarios in IEC 62453-2.

6.5.3.5 GetSupportedProtocols

HRESULT GetSupportedProtocols(

[out, retval] FdtXmIDocument * result);

Description

Gets|a document describing the supported protocols of the communication interface.
The |method is implementation of the GetSupportedProtocols service as_-.defindd in
IEC 62453-2.
Retufn value
Return value Description
result XML document specified by DTMProtocolsSchema describing the protocols
supported by the communication interface?
Behgvior
Via this method the DTM that wants to establish asgonnection asks the next communidation

component for the supported protocols.

The
DTM

method returns an XML document.‘with fieldbus protocol UUIDs specifie
ProtocolsSchema. Only protocols supported by the configured sub-device ca

N be

returphed.
If a dhannel supports more than one protocol during runtime it has to support all protocgls in
parallel.
GetSlupportedProtocols() has-to return static information if a child is connected to the channel

beca

iIse a change may \eause an invalid topology. Which protocols are supported cg

detenmined during topology planning (see ValidateAddChild(), OnAddChild()) .

So ff]
only

Com

the Communication Channel can be configured to support different protocols, this
be doneif.there are no connected childes.

ments

n be

can

A DTM, which wants to use more than one protocol, has to ask the channel for its supported
protocols before it starts the communication.

6.5.3.6 SequenceBegin

HRESULT SequenceBegin(

[in] FdtXmIDocument fieldbusFrame,
[out, retval] VARIANT_BOOL* result);
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Description

The communication component has to observe that the transaction communication calls of the
block started with SequenceBegin() and closed by SequenceEnd() are finished during the
period of time defined by the sequence time.

The block supports asynchronous read/write and data exchange requests.

The method is part of the implementation of the SequenceDefine service as defined in
IEC 62453-2.

Parameters Description

fieldbusFrame Fieldbus-protocol-specific information describing the sequence. The struetufe is
specified by a fieldbus-specific schema, for example like
FDTHARTCommunicationSchema or FDTProfibusCommunicationSchema.

Retufrn value

Return value Description
TRUE Loading of sequences supported.
FAL$E Function not supported.
Behgvior

After|a successful sequence start the last communicatién component or at least the hardware
itself| collects all sent transaction requests. This Can be a sequence containing several
TrangactionRequest() calls on one connection. The collection of pending requests is clos¢d by
IFdtGommunication::SequenceEnd().

The fieldbusFrame parameter of this methed has to contain the element ‘sequence’|(see
schemas). This element contains the following attributes:

Attribute Description
sequenceTime Period of time in [ms] for the whole sequence.
delayTime Minimum delay time in [ms] between two consecuitive

communication calls.

communicationReference Identifier for the communication link.

In case of a sequence time >0 the communication component has to check, if the exeqution
time pf the complete sequence is less or equal the sequence time.

In cgse ofra delay time >0 the last communication component, which has collected the
comrhufication calls, has to wait the defined time after each command before it sendp the
next.

The communication component decides according to the associated hardware whether it can
support this function.

The method returns FALSE if the last of the following communication components, possibly
caused by the associated hardware, does not support this functionality.

The actual communication starts with the call to IFdtCommunication::SequenceStart().

For each TransactionRequest there shall be a TransactionResponse. As soon as the
Communication DTM detects that the SequenceTime has expired, it will send
TransactionResponses for any pending Requests with a CommunicationError
“sequenceTimeExpired”.
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Com

ments

The default implementation is to hand down the function call through all communication
components. Only the last communication component can decide whether it supports the
functionality or not.

6.5.3.7

SequenceEnd

HRESULT SequenceEnd(

[in] FdtXmIDocument fieldbusFrame,

Desdription

ot rotuall \/ADIANT Bf\f\l * ¢ ||!t

a o ac
INAZATILAA L ALY A A AR ATE M| A=A 4 —mmm pvaepe |

\.
VAl

Closg¢s the communication block started with SequenceBegin().

The |method is part of the implementation of the SequenceDefine_Sefvice as defingd in
IEC 62453-2.
Parameters Description
fieldbusFrame Fieldbus-protocol-specific information claesihg a sequence of transaction calfs.
The structure is specified by a fieldbustspecific schema, for example like
FDTHARTCommunicationSchema or EDTProfibusCommunicationSchema.
Retufn value
Return value Description
TRUE Sequence is closed.
FALS$E No open sequence.
Behgvior

Clos¢s the communication block started with SequenceBegin(). The actual communicati

the d

Com

The

comg

funct

6.5.3
HRE

vice starts on SequenceStart().

ments

default implementation is to hand down the function call through all communig
onents. Onlyrthe last communication component can decide whether it support
onality or\not.

DL T
UL

.8 SequenceStart
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ation
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Description

[in] FdtXmIDocument fieldbusFrame,
[out, retval] VARIANT_BOOL* result);

Starts the execution of a communication sequence at the controller. The communication
sequence breaks on error. The communication results are provided by the corresponding
transaction response function calls. (For each recorded transaction request a corresponding
transaction response is received.)

The method is part of the implementation of the SequenceStart service as defined in
IEC 62453-2.
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Parameters Description
fieldbusFrame Fieldbus-protocol-specific information starting a sequence. The structure is
specified by a fieldbus-specific schema, for examplbe like
FDTHARTCommunicationSchema or FDTProfibusCommunicationSchema.
Return value
Return value Description
TRUE Communication sequence started.
FALSE Communication sequence could not be started.
Behdvior
Startp the communication by executing the pending requests without any interruptions| The
methpd returns without waiting for a result so that the calling application will notbe.blocked.
The ¢gommunication sequence breaks on error.
The |communication data or errors are accessible by the according response eyents
OnTransactionResponse().
Comments
The [default implementation is to hand down the funGtion call through all communidation
comgonents. Only the last communication componént can decide whether it support$ the
functjonality or not.
6.5.3.9 TransactionRequest
HREBULT TransactionRequest(
[in] FAtUUIDString invokeld,
[in] FdtXmIDocument fieldbusFrame,
[out, retval] VARIANT_BOOL* result);
Desdription
TrangactionRequest._performs asynchronously exchange of a data structure with a dpvice
specified by the fieldbus frame.
The |methed."is part of the implementation of the transaction service as defindd in
IEC 62453+2.
Parameters Descrlptlon
invokeld Unique identifier for the request.

fieldbusFrame

specific schema, for example like FDTHARTCommunicationSchema or
FDTProfibusCommunicationSchema.

Fieldbus-protocol-specific information to be transferred, specified by a fieldbus-

Retu

rn value

Return value Description

TRUE Request sent.

FALSE Request refused.
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Behavior

The method passes an XML document with communication parameters specified by a
fieldbus-specific part of IEC 62453.

Based on this information the method sends the request for data exchange to the next
communication component or to the connected device and returns without waiting for the
result. In case of more than one pending request the association of request and response is
done by the passed invoke id. The client is responsible to pass a unique invoke id for the

speci

fied communication link.

The

If a

SequenceTime is expired, the return value has to be false.

Com

esponse will be provided by OnTransactionResponse().

TransactionRequest() is called as part of a sequence definiton and’)the

ments

jiven

It depends on the fieldbus protocol which internal communication methods are implemented at

the C
Profi

Deve

ommunication Channel. For example HART® supports data‘exchange commands
pus offers read/write services.

lopers of Communication Channels should not expect-that there will be only one pe

requ

and Device DTMs) are trying to retrieve information from‘the same device.

Devellopers of Device DTMs should consider¢that the used communication infrastru

crea
comry
since

Even
more

It is
recei

st for a certain device at one time. For instance several clients (e.g. Frame Applio

s delays in the communication. Therefore the Device DTMs should limit the numb

while

nding
ation

cture
er of

hunication requests. Also the DevicexDTM shall be able to handle a refused request,

there may be a variety of reasons torefuse a transaction request.

if the underlying fieldbus protecol allows sending only one request at a time to o
devices, Communication Channels shall be able to manage a number of requests.

expected that the requests are processed by the Communication Channel in the
ved if not specified aetherwise by the protocol.

6.5.4

6.5.4/1 General

This |interface shall be supported by Communication Channels. It allows validating the
topolpgy ‘béneath a channel. A Frame Application always is responsible for the sub-top
of a phannel, it has to call this interface so that the channel or at least the respective

Interface IFdtChannelSubTopology

ne or

brder

sub-

blogy
DTM

can validate the contigured connections.

6.5.4

.2 OnAddChild

HRESULT OnAddChild(

[in] BSTR childSystemTag);

Description

The channel is informed that a new device was added to the sub-topology.

The method is implementation of the ChildAdded service as defined in IEC 62453-2.


https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

- 98 - IEC TR 62453-41:2016 © IEC 2016

Parameters Description

childSystemTag SystemTag of the newly added child instance.

Return value

None.

Behavior

The channel is informed that a new device, specified by its systemTag, has been added to the
SUb-tﬁpu:uyy.

If the channel needs more information about the child DTM it can get the\DTM via
IFdtTlopology::GetDtmForSystemTag() passing the received systemTag.
Comments

This method will only be used in order to inform a parent DTM that the\fopology was changed.
In cage of reloading, for example project related data, this method shall not be called.

6.5.4.3 OnRemoveChild

HREBULT OnRemoveChild(
[in] BSTR childSystemTag);

Desgription

The ¢hannel is informed that a device was . removed from the sub-topology.

The method is implementation of the €hildeRemoved service as defined in IEC 62453-2.

Parameters Description

childSystemTag 8ystemTag of the child DTM which was removed.

Retufrn value

Nond.

Behgvior

The ¢hannel is informed that a device, specified by its systemTag, was removed from the| sub-
topolpgy«

If the DTM needs more information about the child DTM it can get the DTM via
IFdtTopology::GetDtmForSystemTag() passing the received systemTag.
Comments

This method will only be used in order to inform a parent DTM that the topology was changed.
In case of destruction, for example closing a project, this method shall not be called.

A DTM should release all references to the removed child before returning from
OnRemoveChild().
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ScanRequest

LT ScanRequest(
[in] FdtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

Description

The method requests one asynchronous scan of the sub topology.

The ||nethod is part of the implementation of the scan service as defined in IEC 62453-2:

Parameters

Description

involeld Unique identifier for the request.

Retufrn

value

Return value

Description

TRUE Request of sub-topology scan accepted.
FAL$E The operation failed.
Behgvior

Requests the scan of the sub topology. If the scan js. finished, the result will be provide

IDtmEvents::OnScanResponse().

Comments

This | method is depreciated and should only be supported if running in an FDT

envirpnment.

6.5.4.5
HREPU

ValidateAddChild

LT ValidateAddChild(
[in] BSTR ¢childSystemTag,
[out, retval] VARIANT_BOOL* result);

Desgription

Validates'ifya given device, specified by its systemTag, can be added to the sub-topology

d via

1.2

The method is implementation of the ValidateAddChild service as defined in IEC 62453-2Z.

Parameters

Description

childSystemTag SystemTag of to the child DTM.

Return

value

Return value

Description

TRUE Topology valid.
FALSE Topology invalid.
Behavior

The channel validates the connection. If the connection is valid it will return TRUE.



https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

- 100 - IEC TR 62453-41:2016 © IEC 2016

If the DTM needs more information about the child it can get the DTM via
IFdtTopology::GetDtmForSystemTag() passing the received systemTag.
Comments

Device DTMs with more than one required protocol should include busCategory information in
the <BuslInformation> element.

e [fa1.2.1. DTM is connected to a 1.2 Communication Channel,

— a1.2.1 Frame Application has to consider:

e the first BusIinformation element in the DtmParameter document of the DM is
regarded as primary protocol,

e the Frame Application needs to check if the primary protocol of the” DTM is
supported by the Communication Channel;

in a 1.2 Frame Application:

e the DTM can support only one protocol, because the old schemas support only one
BusInformation element.

See @ls0 6.5.4.2

6.5.4,.6 ValidateRemoveChild

HREBULT ValidateRemoveChild(
[in] BSTR childSystemTag,
[out, retval] VARIANT_BOOL* result);

Desdription

Validates if a given device, specified* by its systemTag, can be removed from the|sub-
topolpgy.

The method is implementation of the ValidateRemoveChild service as defined in IEC 62453-2.

Parameters Description

childBystemTag SystemTag of the child DTM.

Return value

Return.value Description
TRUE Topology valid.
FAL$E Topology invalid.
Behavior

The channel has to validate if the device can be removed from the topology.

If the DTM needs more information about the child it can get the DTM via
IFdtTopology::GetDtmForSystemTag() passing the received systemTag.
Comments

The validation shall include a check for active connection and return FALSE if a connection is
active via this channel.
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6.5.5 Interface IFdtChannelSubTopology2

This mandatory interface is implemented by a Communication Channel and extends the
interface IFdtChannelSubTopology by new methods.

This interface supports network topology management functions for address setting. The
interface is used to ask a DTM Communication Channel to set the fieldbus address of a single
DTM or DTMs of a subtopology.

6.5.5.1 SetChildrenAddresses

HRESULT SetChildrenAddresses(
[in] FdtXmIDocument dtmDevicel.ist,

[out, retval] FdtXmIDocument* result);
Desdription
Requests bus address setting for specified device list.

The | method is implementation of the SetChildrenAddresses service as defingd in
IEC 62453-2.

Parameters Desecription

dtmDQevicelist XML according DTMDeviceListSchema defining device instances where to 4et
the address.

Return value

Return value Description

ResyIt XML documentreontaining result of address setting. DTMDeviceListSchema

Behgvior

Requests setting of bus address for one device or a list of devices via IDtmParameter
interface of the corresponding child DTMs. The request may specify that the qalled
Commmunication Channeltshould open a user interface to request device address settings|from
user|To get a qualified-response, error information is included in the returned document.

Comments
As part of executing this method, the méthod

IFdtActiveX2:0penDialogActiveXControlRequest() may be used to request address seldction
from theuser.

Setting the bus address on a Device DTM via the IDtmParameter interface is intended to
provide the Device DTM with information. The Device DTM shall not use this information for
execution of communication transactions, that set the address in the field device.

6.5.6 Interface IFdtChannelScan
6.5.6.1 General

This interface defines methods, which replace scan related methods of existing
IFdtChannelSubTopology interface. If a Communication Channel supports FDT1.2.1 and runs
in an environment that supports FDT1.2.1, the FDT-Channel object can rely on that the
methods of this interface are used instead of the replaced methods of the
IFdtChannelSubTopology interface.
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.2 ScanRequest

HRESULT ScanRequest(

[in] FdtUUIDString invokeld,
[in] FdtXmIDocument request,
[out, retval] VARIANT_BOOL* result);

Description

2016

Req

)
+
-

+ 4l o
Colo UITT aosyTulimuriuvus suall'u

The method is part of the implementation of the scan service as defined in IEC 62453:2.
Parameters Description

involeld Unique identifier for the request.

Reqyest Information about the address range(s) to scan. FDTScanRequestSchema.
Retufn value

Return value Description

TRUE Request of sub-topology scan accepted.

FALS$E The operation failed. IDtmEvents:@nErforMessage() assumed.
Behgvior
This | method requests the scan of the sub-topology. More than one scan resgonse
(proMisional, final or error) can be returned viad4DtmScanEvents::OnScanResponse().
Comments
The pbility to provide provisional 'scan responses is intended especially for “slow” fieldbus
protgcols. The operator will see” how the life list is growing. It is possible to stop the scgn, if
the operator received enough information.
6.5.6[3 CancelAction
HREBULT CancelAction(

[in] FAtUUIDString invokelD,
[out, retval] VARIANT_BOOL* result);

Description

Cancels an active asynchronous scan request identified by its invoke ID.

The method is part of the implementation of the scan service as defined in IEC 62453-2.

Parameters Description

invokedID Unique identification of scan request.

Return value

Return value Description

TRUE Cancel of scan request accepted.

FALSE Cancel of scan request not accepted.
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Behavior

The Frame Application calls this method to cancel active scan request operation. If the
channel has accepted the cancel action request it will return TRUE.

The channel may not be able to cancel the action immediately after accepting the request, but
it should do it as soon as possible. In this case the channel will not fire the
IDtmScanEvents::OnScanResponse() event.

If the channel cannot cancel the operation FALSE is returned.
IDtmScanEvents::OnScanResponse() event is fired when the operation has finished.

Comments

CangelAction does not automatically invalidate the provisional scan resulis, but stops
retrigving additional information. The Communication Channel should stop the:scan process.

6.5.7 Interface IFdtFunctionBlockData
6.5.7.1 General

This jnterface shall be supported by DTMs for failsafe devices/

The Jroot communication component of an FDT system-defines whether the systenm can
provide failsafe access or not.

In a|system that is able to provide failsafe access, it is important that all communidation
components support failsafe access. Communication channels shall support the propagation
of the failsafe function calls. That is why the interface is mandatory for all channels| with
communication functionality. If the represented gateway device does not provide fallsafe
functjonality itself, it is sufficient to passgthe function call to the underlying communication.

Gatewvay DTMs and Device DTMs ‘shall be aware that the underlying communication might not
suppprt the interface.

The |interface is part of the Communication Channel of a bus-master DTM to allof an
extendable topology. Thes\DTM that manages the failsafe function blocks (FB) would be ppart of
the FArame Application.and would be DCS-specific.

Communicatiop)channels shall do the propagation of the failsafe function calls. That i§ why
this ipterface(is ' mandatory for all channels with gateway functionality.

The |interface to the bus master comprises two calls. The first one causes the Ffame
Application to open up a browser displaying the failsafe host and the available device furction
blocks. The user may select one that will be associated (assigned) with the DTM.

The second call provides the individual device parameter block packed within an XML frame.
The XML frame provides information about the bus master and the device FB.
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6.5.7.2 GetFBInstanceData

HRESULT GetFBInstanceData(
[in] BSTR* systemTag,

[out, retval] FdtXmIDocument* result);

Description

This method is used by DTMs of failsafe devices to verify the consistency of device
parameters.

The pser can compare device parameters which are uploaded directly from the device with
deviqge parameters which are read indirectly from the device via the proxy FB, located ih the
bus master.

Retufns a static XML-document containing the parameters of the failsafe dgvice.

The method is a technology-specific service.

Parameters Description

systgmTag Identifier of the device instance.

Return codes

Return code Description

result XML document containingsthe parameters of the failsafe device specified by the
FDTFailSafeDataSchema.

Behgvior

The FDT-Channel object routes upward'in the topology to the bus master driver that corftains
the cprresponding proxy FB of thesxDTM, reads the individual device parameter set directly out
of th¢ bus master and passes them to the DTM.

If thgre is still no assignment of the DTM to a proxy FB, at first it executes the browsing
functjon as it is describedfor SelectFBlnstance ().

If a |Communication’DTM is not able support failsafe functionality, it will return a |valid
xmIDjocument that‘contains no “FDTFailSafeData” element.

Comments

Nond

6.5.7.3 SelectFBInstance
HRESULT SelectFBInstance(
[in] BSTR* systemTag,
[out, retval] VARIANT_BOOL* result);

Description

Before a DTM of a failsafe device can verify the consistency of the device parameters, the
user has to assign the proxy FB in the host (bus master) to the DTM which contains the
parameters of the failsafe device.
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The method is a technology-specific service.

Parameters Description
systemTag Identifier of the device instance.
Return codes
Return code Description
TRUE Function block associated.
FALSE No function block associated.
Behgvior
Operls a browser which offers all available proxy FBs that contain individual device] parameter
of dgvices. The user has to select the proxy FB of the corresponding failsafe_device fdr the
DTM| The DTM of the bus-master stores the assignment of the proxy FB_io'the respgctive

DTM

The
“4.5.

Techpology, Version 1.20, 23-Oct-2002".

instance.

mechanism of assigning a DTM to a failsafe device is defined.intmore detail in sg
B F Parameter Assignment Paths” of the document “PROEIBUS Profile for S

ction
afety

If a Communication DTM is not able to support failsafe functionality, it will return a “false”
success.

Comments

None

6.6 [ Channel ActiveXControl

6.6.1 Interface IFdtChannelActjveXControl

This |interface is an extension. of‘a standard ActiveX® control and allows connecting a [FDT-

Channel object with the ActiveX® control.

6.6.1
HRE

L1 Init

SULT Init(
[in] FAtUUIDString invokeld,
[in] IFdtChannel* channel,
[out, retval] VARIANT_BOOL* result);

Description

Sets

the callback pointer of an ActiveX® control to the corresponding FdtChannel.

The method is a technology-specific service.

Parameters Description

invokeld Identifier for the started application.

channel Pointer to the channel business object.



https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

- 106 — IEC TR 62453-41:2016 © IEC 2016

Return value

Return value Description
TRUE Channel initialized.
FALSE The operation failed.
Behavior

Sets the callback pointer of an ActiveX® control to the corresponding FdtChannel.

If the initialization returns FALSE, the Frame Application has to release the control.

The |nvoke id is used by a Frame Application for the association at the callback interface if
the | control is terminated within the user interface of the DJIM [(see
IDtmEvents::OnApplicationClosed()). Furthermore it allows the Frame Application to handle a
list of open user interfaces.
Comments

Nonsg

6.6.1.2 PrepareToRelease

HREBULT PrepareToRelease(
[out, retval] VARIANT_BOOL* result);

Desgription

Used to inform the channel control that_it\has to release its links to other components| The
contrpl will be released by the.Frame Application after the DTM has |[send
IDtmEvents::OnApplicationClosed(),

The method is a technology-spgcific service.

Return value

Return value Description
TRUE The request was accepted.
FAL$E The operation failed.
Behgvior
Rele i i i uring

Init(). Furthermore the control has to release all links to other components and has to
terminate all pending or running functions. The DTM has to inform the Frame Application via
IDtmEvents::OnApplicationClosed() that the user interface could be released.

Comments

None

6.6.2 Interface IFdtChannelActiveXControl2
6.6.2.1 General

This interface extends the interface IFdtChannelActiveXControl by new methods. This
interface is mandatory.
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6.6.2

.2 Init2

HRESULT Init2(

Des

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument functionCall,
[in] IFdtChannel* channel,

[out, retval] VARIANT_BOOL* result);

ription

Sets

the callback pointer of an ActiveX® control to the corresponding FdtChannel.

The ethod is a technology-specific service.

Parameters Description
involeld Identifier for the started application.
functionCall XML document containing the function id for the, fequested function or user

interface specified by the DTMFunctionCallSchema.

Charnel Pointer to the channel business object.

Retufrn value

Return value Description
TRUE Channel initialized.
FAL$E The operation failed.
Behgvior
Sets|the callback pointer of an ActiveX® control to the corresponding FdtChannel| The
functjonCall document informs the~instance of the ActiveXControl about the context,| it is
startg¢d.

If thelinitialization returns FALSE, the Frame Application has to release the control.

The
the
IDtm
list o

Com

nvoke id is used by a Frame Application for the association at the callback interface if

control is (_terminated within the user interface of the DTM

open usér-interfaces.

ments

Events::OnApplicationClosed()). Furthermore it allows the Frame Application to han

(see
dle a

This function replaces the former TFdiChannelActiveXConfirol::Tnit() function that did not

provi

de the current functionCall document to the Channel ActiveX® control.

A Frame Application according to FDT version 1.2.1 shall use this method instead of the
former method.

6.7

Block Type Manager

The BTM follows the rules specified for the DTM. A set of new interfaces is defined to replace
the corresponding DTM interfaces and to be used with the BTM. The new interfaces follow the
specification for the corresponding interfaces for the DTM, but are applicable to the BTM and
are using the schemas specified for the BTM.

Thes

e interfaces are
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e |Btm
e |BtmInformation

e [BtmParameter
6.7.1 Interface IBtm
6.7.1.1 General

This interface is the main interface of a BTM. IBtm methods have the same behavior as
specified with the interface IDtm. The only difference is that the methods are applied on a
block type object (not on a device). The same methods are used for a DTM and for a BTM and
the corresponding XML schemas definitions reflect the differences between the block and the
Devige Type Manager objects.

For the IBtm interface, the only difference is in the schemas used in IDtm::InitNew() methpd.

6.7.1(2 Config

For description of this method refer to the method IDtm::Config().

6.7.1.3 Environment

For description of this method refer to the method IDtm::Enu%ironment().

6.7.11.4 GetFunctions

For description of this method refer to the methodJDtm::GetFunctions().

6.7.1.5 InitNew

The geviceType parameter changes as fallows:

Parameters Description

devigeType XML document containing the manufacturer-specific data like unique identiffer
forawblock type specified by BtmInitSchema.

For description of the method refer to IDtm::InitNew().

6.7.1.6 InvokeFunctionRequest

For descriptionrofithis method refer to the method IDtm::InvokeFunctionRequest().

6.7.1).7 PrepareToDelete

For description of this method refer to the method IDtm::PrepareToDelete().

6.7.1.8 PrepareToRelease

For description of this method refer to the method IDtm::PrepareToRelease().

6.7.1.9 PrepareToReleaseCommunication

For description of this method refer to the method IDtm::PrepareToReleaseCommunication().

6.7.1.10 PrivateDialogEnabled

For description of this method refer to the method IDtm::PrivateDialogEnabled().
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6.7.1
For d

6.7.1
For d

6.7.1
For d

.11 ReleaseCommunication

escription of this method refer to method IDtm::ReleaseCommunication().

.12 SetCommunication

escription of this method refer to method IDtm::SetCommunication().

.13 SetLanguage

escription of this method, refer to method IDtm::SetLanguage().

6.7.2

IBtm
IDtm
type

betw

6.7.2,

The

Interface IBtmIinformation

nformation methods have the same behavior as specified with the” interface

nformation. The only difference is that the Getinformation method is applied on a p

lock

object (not on a device). The new XML schema definition reflectsythe differgnces

ben the Block Type Manager and the Device Type Manager objects.

1 GetInformation

esult parameter changes as follows:

Parameters Description

resu

t XML document containing static BTM information specified by the
BtmlInformationSchema.

For description of the method refer to IDtmInformation::GetIinformation().
6.7.3 Interface IBtmParameter
This jnterface allows a Frame Applicatiofi*the access to BTM parameters. The IBtmParameter
methpds have the same behavior as\specified with the interface IDtmParameter. The| only
diffenence is that the methods IDtmParameter::GetParameters() and
IDtmParameter::SetParameters()(are applied to a block type object (not to a device). Thg new
XML |schema definition reflects’the differences between the Block Type Manager andl the
Devige Type Manager objects.
6.7.31 GetParameters
The feturn paraméter changes as follows:
Parameters Description
result XML document with the block type device-specific parameters specified by fhe
BtmParameterSchema.

For a description of the method refer to IDtmParameter::GetParameters().

6.7.3.2 SetParameters
The input parameter xmIDocument changes as follows:
Parameters Description
xmlDocument XML document specified by the BtmParamterSchema. This document details

block type-specific parameters.

For a description of the method refer to IDtmParameter::SetParameters().
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6.8 BTM ActiveXControl
6.8.1 General

This section describes the handling of ActiveX® controls that are provided by BTMs.

6.8.2 Interface IBtmActiveXControl
6.8.2.1 General

This interface is an extension of a standard ActiveX® control and allows connecting a BTM
objectwith-the-ActiveXE control

6.8.2(2 Init

HREBULT Init(

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument functionCall,
[in] IBtm* btm,

[out, retval] VARIANT_BOOL* result);

Desdription

Set the callback pointer of an ActiveX® control to theyeorresponding BTM.

The ethod is a technology-specific service.

Parameters Description
invokeld This is a uniqueridentifier for the started application.
functfionCall XML document containing the function id for the requested function or user

interface«specified by the DTMFunctionCallSchema.

Btm Pointer-to the BTM business object.

Retufrn value

Return value Description
TRUE The control is initialized.
FAL$E The operation failed.
Behgvior

Set the callback pointer of an ActiveX® control to the corresponding BTM.

For detailed description of the method refer to IDtmActiveXControl::Init() but note that the
ActiveX® application is associated to the Block Type Manager.
Comments

None

6.8.2.3 PrepareToRelease

For a description of this method, refer to the method IDtmActiveXControl::PrepareToRelease()
but note that the ActiveX® control is associated to the Block Type Manager.
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6.9
6.9.1
6.9.1

Frame Application
Interface IDtmEvents

| General

This interface is the callback-interface for the DTMs.

6.9.1

.2 OnApplicationClosed

HRESULT OnApplicationClosed(

(M FatoUtDStrimg MvoRetd);

Desdription
Notiffcation by a DTM, that its user interface identified by the invoke id is closed.
The method is part of the implementation of the ClosePresentation-'service as defingd in
IEC 62453-2.
Parameters Description
invokeld Identifier of the closed application.

Return value

Nonsg

Behsz

Notif
IDtm
diffen
IDtm
IFdtd

Com

The
Activ

6.9.1
HRE

vior

cation by a DTM, that thé* user interfface of a DTM opened
Application::StartApplication() or_émbedded as ActiveX® control is closed. There
ence whether the user _interface was closed by a user action or
Application::ExitApplication(), IDtmActiveXControl::PrepareToRelease()
hannelActiveXControl::PrépareToRelease().

ments

invokeld was (set at the startup of an application or during the initialization o
EX® control

.3 OnDownloadFinished
UL T OnDownloadFinished(

by
S nNo
via
or

f the

[in] FdtUUIDString invokeld,
[in] VARIANT_BOOL success);

Description

Notification by a DTM, that the asynchronous download function call identified by the invoke
id is finished.
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The method is part of the implementation of the WriteDataToDevice service as defined in

IEC 62453-2.
Parameters Description
invokeld Identifier of the download request.
success Notification by a DTM, whether the asynchronous download function call
IDtmOnlineParameter::DownloadRequest() is successfully finished.

Return value

None.

Behgvior

Notification by a DTM, whether the asynchronous download tfunction

IDtmPnlineParameter::DownloadRequest() is successfully finished.

Comments

Nond.

6.9.114 OnErrorMessage

HREBULT OnErrorMessage(
[in] BSTR systemTag,
[in] BSTR errorMessage);

Desgription

Notiffcation by a DTM about errors during a function call.

The method is implementation_ofithe OnErrorMessage service as defined in IEC 62453-2

call

Parameters Description
systgmTag Identifier of the device instance.
errorMessage Human readable error message.

Return value

Nond.

Behavior

The method is necessary if the DTM works without a user interface. If a DTM works without

user interface it is not allowed to display any error message within own dialog windows.

It's up to the Frame Application to handle the information. In case of errors or warnings, the

human readable string can be displayed in a dialog box of the Frame Application.

Comments

In order to give user helpful hints concerning errors, it is recommended to use this method in

cases, where a function call failed and IFdtDialog::UserDialog() not be used.
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6.9.1

.5 OnFunctionChanged

HRESULT OnFunctionChanged(

[in] BSTR systemTag);

Description

Notification of a DTM that the information about its current available additional functionality
has changed.

The fethod is part of the implementation of the OnFunctionChanged service as defingd in
IEC 6§2453-2.
Parameters Description
syst¢gmTag Identifier of the device instance.

Retufrn value

Nond.

Behag

The
Via t

vior

method is used if the additional functionality depends’ on the configuration of a dg
nis method the DTM informs the Frame Applicationsto update its menus or function

whiclh reference on this extended functionality. <he Frame Application gets the 3

avail

The
chan

Com

Nond.

6.9.1
HRE

Desd

hble functionality via IDtm::GetFunctions().

call of this method is mandatory for a DTM whenever status or number of function
ped.

ments

.6 OnChannelFunctionChanged

SBULT OnChannelEunctionChanged(
[iIn]\ BSTR systemTag,
[in] FdtXPath channelPath);

ription

vice.
calls
ctual

b has

Notification of a DTM that the information about channel related functionality has changed.

The method is part of the implementation of the OnFunctionChanged service as defined in

IEC 62453-2.
Parameters Description
systemTag Identifier of the device instance.
channelPath Identifier of the channel.
Return value

None.
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Behavior

Via this method the DTM can inform the Frame Application to update its channel related
menus which refer to these functions. The Frame Application gets the actual available
functionality via IFdtChannelActiveXInformation::GetChannelFunctions().

Comments

None.

6.9.1.7 OninvokedFunctionFinished

HREBULT OnlinvokedFunctionFinished(
[in] FAtUUIDString invokeld,
[in] VARIANT_BOOL success);

Desgription

Notification by a DTM that the asynchronously invoked function call\identified by the invgke id
is fin|shed.

The |method is part of the implementation of the InvokeFunction service as defingd in
IEC §2453-2.

Parameters Description

involeld Identifier of the closed application.

succpss TRUE if the operation is,successfully finished.

Retufrn value

Nond.

Behgvior
Notification by a BIM, whether the asynchronously invoked function | call
IDtm|:InvokeFunctionRequest() is successfully finished.
Comments

Nond.

6.9.1/.8 OnNavigation

HRESULT OnNavigation(
[in] BSTR systemTag);

Description

A DTM sends a notification to cause the navigation to a Frame Application-specific
application.

The method is a technology-specific service.

Parameters Description

systemTag Identifier of the device instance.
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Return value

None.

Behavior

If a DTM sends a navigation request, the Frame Application decides which application will be
opened.

For example, if a DTM is started for diagnostic and shows the current device status, the user

may mwmwwmmmmwamf the
DTM|provides a menu item or button for changing the application. If the user selects(slich a

‘navigation’ element the DTM send the OnNavigate() event and the Frame Application can
open|the system topology tree.

In general, the Frame Application has started the DTM and checks the apptication contgxt to
decide which Frame Application-specific application will be started to gdarantee a upique
navidation behavior for the user.

The fFrame Application can identify the calling DTM by the system#Tag.

Comments

Nonsdg.

6.9.1|.9 OnOnlineStateChanged

HREBULT OnOnlineStateChanged(
[in] BSTR systemTag,
[in] VARIANT_BOOL onlineState);

Desgription
A DTM sends an notification*about its online state.

The method is part of the implementation of the OnOnlineStatusChanged service as dgfined
in IEC 62453-2.

Parameters Description
systgmTag Identifier of the device instance.
online State TRUE means that the DTM is currently online, FALSE means that the DTM |s
offline.

Return value

None.

Behavior

If a DTM has successfully established a connection to its device it sends this notification
(onlineState=TRUE) to the Frame Application so that the Frame Application can visualize the
online state of the DTM. After the DTM has released the connection it sends again the
notification (onlineState=FALSE) so that the Frame Application can update its view.
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Comments

The DTM is allowed to send this notification if state has not changed to inform Frame
Application that it is still in the same state. This may for example happen if no connection can
be established (onlineState=FALSE).

The Frame Application should ignore these additional notifications.

6.9.1

.10 OnParameterChanged

HRESULT OnParameterChanged(

Desgc

In c4g

about parameter changes.

[in] BSTR systemTag,
[in] FdtXmIDocument parameter);

ription

se of a multi-user environment, it can be necessary to inform_the Frame Applig

ation

The | method is implementation of the InstanceDataChanged service as defingd in
IEC 62453-2.
Parameters Desecription
syst¢gmTag Identifier of the device instance:
parameter XML document containing thre changed parameters.

Retufrn value

Nond.

Behgvior

If a DTM has stored any changed data it has to call IDtmEvents::OnParameterChanged(
an XML document containing/the instance-specific changes. The Frame Application hag
to inform all DTMs which reference the same device instance. The Frame Applicatio
send|this XML documentvia IFdtEvents::OnParameterChanged() to all those DTMs.
FurtHermore the<Frame Application will send a notification to the corresponding parent
via IFdtEvents&OnChildParameterChanged().

Com

ments

with
now
- will

DTM

This notification could also be used by a Frame Application to trigger an update, for example
to visualize the topology information.

The parent DTM gets only a notification, because the XML document, exchanged via
OnParameterChanged(), is DTM-specific and cannot be interpreted by a parent DTM
IDtmParameter::GetParameters(). A parent DTM, which receives such a notification, can

upda

te its child-specific data by calling GetParameters() at the child DTM.
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6.9.1.11 OnPreparedToRelease

HRESULT OnPreparedToRelease(
[in] BSTR systemTag);

Description

A DTM sends a notification that it can be released.

The method is part of the implementation of the terminate service as defined in IEC 62453-2.

Parameters Description

systgmTag Identifier of the device instance.

Retufrn value

Return value Description

TRUE

FALSE

Behgvior
The PTM has released all references to other components. After the Frame Applicatiop has
receijved this notification it can release the DTM.
Comments

Nond.

6.9.112 OnPreparedToReleaseCommunication

HREBULT OnPreparedToReleaseCommunication(
[in] BSTR systemTag);

Desgription

A DTM sends an notification that its communication pointer can be released.

The method is\part of the implementation of the EnableCommunication service as defined in
IEC §2453<2:

Parameters Description

systemTag Identifier of the device instance.

Return value

None.

Behavior

The DTM has released all references of the communication pointer set during
IDtm::SetCommunication(). After the Frame Application has received this notification it can
call IDtm::ReleaseCommunication() and release the communication pointer itself.
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Comments

None.

6.9.1.13 OnPrint

HRESULT OnPrint(
[in] BSTR systemTag,

[in] FdtXmIDocument functionCall);

Desdription

A DTM sends an notification that it wants to print a DTM-specific document.

The method is a technology-specific service.

Parameters Description
systgmTag Identifier of the device instance.
functfionCall XML document containing the DTM-specific function id for the requested
document specified by the DTMFunctionCallSchema.

Return value

Nondg.

Behgvior

The ethod is used if a DTM wants to print.its specific documentation. Therefore it sends via
OnPiint() a request to the Frame Application with a function id which identifies the DTM-
specific document. Now the Frame€ Application can receive this document| via
IDtmPocumentation::GetDocumentation() and send it to the environment-specific printer.

Comments

Nond.

6.9.1114 OnProgress

HREBULT OnPRrogress(

[in] BSTR systemTag,

[in] BSTR title,

[In] short percent,

[in] VARIANT_BOOL show);

Description

A DTM sends a notification about the progress of handling of a function call.

The method is implementation of the OnProgress service as defined in IEC 62453-2.

Parameters Description

systemTag Identifier of the device instance.

title Description of the running process.
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Parameters Description
percent State of progress 0..100 %.
show Set to TRUE, if the progress should be displayed, otherwise the progress would
not be shown and an open progress bar shall be closed within the Frame
Application.

Return value

None.

Behgvior

This [method should be used by DTMs during functions, which may take a longér time, to
informn the Frame Application and at least the user about ongoing activities. If a .DJFM cannot
determine the real progress, it can be useful to change for example the title.

It’s up to the Frame Application how to handle the information.
Comments
Nongd.

6.9.115 OnScanResponse

HREBULT OnScanResponse(
[in] FdtUUIDString invokeld,

[in] FdtXmIDocument response);

Desgription

Retufns a list of fieldbus related information to identify the connected devices.

The method is part of the implementation of the scan service as defined in IEC 62453-2.

Parameters Description
involeld Unique identifier for the request.
Resgonse XML document containing the result of the topology scan specified by the
DTMTopologyScanSchema.

Return value

Nond.

Behavior

Returns an XML document which contains a list of fieldbus related information to identify the
connected devices. If no devices could be found the list will be empty.

Comments

Within FDT version 1.2.1 this method is obsolete. Only DTMs based on FDT version 1.2 are
allowed to call this method.
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.16 OnUploadFinished

HRESULT OnUploadFinished(

[in] FdtUUIDString invokeld,
[in] VARIANT_BOOL success);

Description

Notification by a DTM, that the asynchronous upload function call identified by the invoke id is

finished.
The method is part of the implementation of the ReadDataFromDevice service asdefingd in
IEC 62453-2.
Parameters Description
involeld Identifier of the upload request.
SUCCESS Notification by a DTM, whether the asynchronously dpload function call
IDtmOnlineParameter::UploadRequest() is successfully finished.

Retufrn value

Nond.

Behgvior

Notif
IDtm

Com

Nond.

6.9.2

6.9.2,

This
versi
mand

A DT
supp

cation by a DTM, whether the¢Dasynchronously upload function
DnlineParameter::UploadRequest() is successfully finished.

ments

Interface IDtmEvents2
1 General

interface is the callback-interface for DTMs supporting FDT version 1.2.1 or h
bn. This intefface extends the interface IDtmEvents by a new method. This interf
atory.

M supporting 1.2.1 or higher version shall call IDtmEvents2, if the Frame Applid
brts this interface. Instead of calling IDtmEvents::OnOnlineStateChanged() such a

call

igher
ce is

ation
DTM

then

shall use the IDtmFvents?--OnStateChanged() methad

6.9.2

.2 OnStateChanged

HRESULT OnStateChanged(

[in] BSTR systemTag,

[in] FdtXmIDocument xmldoc);

Description

A DT

M sends a notification about change in its state.
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The method is implementation of the OnOnlineStatusChanged service as defined in
IEC 62453-2.
Parameters Description
systemTag Identifier of the device instance.
xmldoc XML document containing the function id for the requested function or user
interface specified by the DTMStateSchema.

Return value

None

Beh3d
A DT

vior

M has performed a state transitions according to the DTM state machine between o

the fepllowing states:

c
9
9
o

If thg

bmmunication-set
bing-online
bing-offline

hline

transition was triggered by an error condition, for eéxample ConnectResponse fail

OnAbort, the fdt:CommunicationError information shall-bé provided within the XML docun

Com

Nond.

6.9.3
6.9.3
This

6.9.3(

HRE

ments

Interface IDtmScanEvents

L1 General

nterface defines callbackimethods, called by DTMs when returning scan information|.

2 OnScanResponse

SULT OnScanResponse(
[in};FdtUUIDString invokeld,

[in] FdtXmIDocument response);

he of

ed or
ent.

Desdg

ription

Returns a list of fieldbus related information to identify the connected devices.

The method is part of the implementation of the scan service as defined in IEC 62453-2.

Parameters Description

invokedID Unique identification of scan request.
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Return value

Return value Description

response XML document containing the result of the topology scan as specified by a
fieldbus-specific schema (FDTxxxScanldentSchema) . The fieldbus-specific
document shall be transformed using protocol-specific xsl to get a protocol
independent document, which shall validate against DTMScanldentSchema.

Behavior

The Communication Channel calls this method to return provisional results, final scan request
results or error information.

Comments

Information regarding the type of response (provisional, final or error) is part of the resgonse
document.

6.9.3(3 OnScanHardwareResponse

HREBULT OnScanHardwareResponse(
[in] FdtUUIDString invokelD,

[in] FdtXmIDocument response);
Desdription
Notiffcation by a DTM, that asynchronous scan hardware request operation has finished.

The method is part of the implementation*of 'the Hardwarelnformation service as defingd in
IEC §2453-2.

Parameters Description

invokelD Identifier of the request.

Resgonse XML \document containing the result of the scan hardware request specified by a
fieldbus-specific schema (FDTxxxScanldentSchema) if request was called 4t a
Gateway or Device DTM. The fieldbus-specific document containing additiopal
manufacturer-specific extensions and shall be transformed using protocol-
specific xsl to get a protocol independent document according
DTMScanldentSchema.

If request was called at a Communication DTM, then XML document accordfng
DTMScanldentSchema is returned, which shall not be transformed (ID entri
which can not be filled are left empty).

1%
(2

Retu[n vatue

None.

Behavior

Notification by a DTM, that asynchronous scan hardware request operation has finished. DTM
passes XML containing information about found hardware.

If the operation was called in context of a Communication DTM, then the XML contains
information of all responsive hardware entities (interface cards, modems...), which can be
handled by this DTM device type.

If the operation was called in context of a Gateway-/Device DTM, then the XML only contains
information of single device where the DTM was started for.
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The XML contains error information if the scan hardware request failed.

Comments

None.

6.9.4 Interface IDtmAuditTrailEvents
6.9.4.1 General

This interface shall be used by all DTMs to send their audit trail information to the Frame
AppI:I‘cation. It is up to the Frame Application to implement the audit-trail-application |itself
whicl records the device-specific information and supplies the user interface.

6.9.4.2 OnAuditTrailEvent

HREBULT OnAuditTrailEvent(
[in] BSTR systemTag,
[in] FdtXmIDocument logEntry);

Desgription

Notification by a DTM about changed data to be recorded by the Frame Application’s [audit
trail fool.

The method is part of the implementation of the. RecordAuditTrailEvent service as definged in
IEC §2453-2.

Parameters Description

systgmTag Identifier of the*device instance

logEptry XML doecument containing the changes specified by the DTMAuditTrailSchema

Return value

Nond.

Behgvior

A DTM shall call this function at the Frame Application to add an entry to the audit trail refcord.

Comments

The content of the log-entry depends on the DTM. The implementation of the audit trail tool is
Frame Application-specific.

6.9.4.3 OnEndTransaction

HRESULT OnEndTransaction(
[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);

Description

A DTM sends an notification to close the audit trail sequence.
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The method is part of the implementation of the RecordAuditTrailEvent service as defined in

IEC

62453-2.

Parameters Description

systemTag Identifier of the device instance.

Return value

Return value Description
TRUE Audit trail session closed.
FALSE The aperation failed
Behgvior
A DTM calls this function at the Frame Application if it wants to close the audit ‘trail r¢cord

openged by IDtmAuditTrailEvents::OnStartTransaction().

Comments

trail

Whe;lw the record has been closed, the Frame Application may usé. it for its own specific
u

nctions like adding comments, time stamps, etc.

6.9.4.4 OnStartTransaction

HREBULT OnStartTransaction(

[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);

Desgription

Notification by a DTM that the following changes should be recorded by the F
Application’s audit trail tool.

audit

rame

The method is part of the implementation of the RecordAuditTrailEvent service as defined in
IEC 62453-2.
Parameters Description
systgmTag Identifier of the device instance.

Return value

I Return-value Description
™

TRUE The audit trail application allows to open a new session.
FALSE The operation failed.
Behavior

A DTM calls this function at the Frame Application to request audit trail for the following
actions like configuration or simulation. All calls of OnAuditTrailEvent() will be recorded until
the record is closed by IDtmAuditTrailEvents::OnEndTransaction().

Comments

None.
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6.9.5

Interface IFdtActiveX

This interface shall be provided by a Frame Application that supports a GUI.

6.9.5

A CloseActiveXControlRequest

HRESULT CloseActiveXControlRequest(

[in] FdtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

Desg

A DT

ription

M sends a request to close one of its ActiveX® controls.

The method is part of the implementation of the ClosePresentationRequest sefvice as ddgfined

in IE

C 62453-2.

Parameters Description

invoH

eld Identifier for the started ActiveX® control.

Retufrn value

Return value Description
TRUE The ActiveX® control will be released by the Frame Application
FAL$E The operation failed.
Behgvior
This |method is used by a DTM if it wants to close an ActiveX® user interface whichl was
instaptiated and embedded by the Frame Application. The Frame Application will release the

link b

Com

Nonsg

6.9.5

HRE

ments

2 OpenActiveXControlRequest

SULT OpenActiveXControlRequest(
[in] BSTR systemTag,

[in] FdtXmIDocument functionCall,

etween the user interface and the'DTM via IDtmActiveXControl::PrepareToRelease().

— ——jout, Tetvat VARTANT BOOtT Tesuit);

Description

Request of a DTM to start a DTM GUI defined by the function call id.

The method is part of the implementation of the OpenPresentationRequest service as defined

in [IEC 62453-2.
Parameters Description
systemTag Identifier of the device instance.
functionCall XML document containing the DTM-specific function id for the requested user
interface specified by the DTMFunctionCallSchema.
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Return value

Return value Description
TRUE The requested ActiveX® control will be instantiated by the Frame Application.
FALSE The operation failed.
Behavior

This method is used by a DTM if it wants to open an ActiveX® user interface which shall be
instantiated and embedded by the Frame Application. The Frame Application will establish the
link between the new user interface and the DTM via IDtmActiveXControl::Init().

Comments

The PTM has also take into account the additional information (application id.and opefation
phasg) passed via the XML document.

In general it is expected that the ActiveX® behaves like a modeless dialog.

6.9.6 Interface IFdtActiveX2

This jnterface extends the interface IFdtActiveX by new methods. This interface is mandafory.

6.9.6{1 OpenDialogActiveXControlRequest

HREBULT OpenDialogActiveXControlRequest(

[in] BSTR systemTag,

[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOQL* result);

Desgription

Reqguest to open ActiveX® control for a certain DTM in a modal dialog of Frame Applicatipn.

The method is part of theiimplementation of the OpenPresentationRequest service as d¢gfined
in IEC 62453-2.

Parameters Description
systgmTag Identifier of the device instance.
funcfionCall XML document containing the DTM-specific function id for the requested uskr
interface specified by the DTMFunctionCallSchema.

Return value

Return value Description
TRUE The requested ActiveX® control was instantiated by the Frame Application
FALSE The operation failed (i.e. because Frame Application is running without user
interface).
Behavior

This method is used to open an ActiveX® user interface, which shall be instantiated and
embedded in a modal dialog by the Frame Application. The Frame Application will establish
the link between the new user interface and the DTM via IDtmActiveXControl::Init().
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This method behaves always modal. Frame Application at least has to ensure that all
ActiveX® controls of calling DTM are disabled; no further user input is possible.

The opened ActiveX® user interface shall call IFdtActiveX:CloseActiveXControlRequest() if it
wants to be closed later. OpenDialogActiveXControlRequest() works synchronously so that
the DTM is block until ActiveX® user interface and corresponding dialog are closed.

Comments

A DTM always should use this method for more complex dialogs rather than calling
IthE;G:UH.UDUID;O:UH() vv;th rDTUDUII‘V‘IGDOGHUS\;hUIIIG X:\V‘IL Uullta;ll;lly val;ab:co tU edit,
becalise this is not supported by almost all Frame Applications. (Call of
IFdtDialog::UserDialog() should be preferred if FDTUserMessage XML only containg text

lines

Callegr of OpenDialogActiveXControlRequest() have to be aware of somesynchronization
circumstances which arise if modal dialogs are opened. FDT 1.2 addendum specifidation
discusses this topic for IFdtDialog::UserDialog() and IDtmEvents:OnErrorMessage() |calls
(refef FDT V 1.2 — May 2003 — Addendum, chapter 2.30.4 — A closerJook at message loops).

6.9.6{2 OpenDialogChannelActiveXControlRequest

HREBULT OpenDialogChannelActiveXControlRequest(
[in] BSTR channelPath,

[in] FdtXmIDocument functionCall,

[out, retval] VARIANT_BOOL* result);

Desgription

Reqyest to open ActiveX® control~for a certain FDT-Channel object (identified by the
chanpelPath) in a modal dialog of Erame Application.

The method is part of the implementation of the OpenPresentationRequest service as d¢gfined
in IEC 62453-2.

Parameters Description

chanpnelPath Identifier of the channel instance (as returned by
IFdtChannel::GetChannelPath()).

functfionCall XML document containing the ActiveX® function id for the requested user
interface specified by the DTMFunctionCallSchema.

Retufrn.value

Return value Description
TRUE The requested ActiveX® control was instantiated by the Frame Application
FALSE The operation failed (i.e. because Frame Application is running without user
interface).
Behavior

This method is used to open an ActiveX® user interface, which shall be instantiated and
embedded in a modal dialog by the Frame Application. The Frame Application will establish
the link between the new user interface and the channel via
IFdtChannelActiveXControl2::Init2().
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This method behaves always modal. Frame Application at least has to ensure that all
ActiveX® controls of related DTM are disabled; no further user input is possible.

The opened ActiveX user interface shall call
IFdtActiveX2:CloseChannelActiveXControlRequest() if it wants to be closed Ilater.
OpenDialogChannelActiveXControlRequest() works synchronously so that the call is block
until ActiveX® user interface and corresponding dialog are closed.

Comments

Thls funotion chaould bhao noaod for more canrmplax dialaac rathaor Hnl

function—shoutd—be—used—For—more—complex—dialegs—rather—than—ealling
4 )
IFdtDialog::UserDialog() with FDTUserMessageSchema XML containing variables, to)|edit,
becapse this is not supported by almost all Frame Applications. "\Cal|l of
IFdtQialog::UserDialog() should be preferred if FDTUserMessage XML only coptaing text
lines

The | caller of OpenDialogChannelActiveXControlRequest() shall be, -aware of $ome
synchronization circumstances which arise if modal dialogs are epened. The FDT 1.2
addepdum  specification discusses this topic for |IFdtDialog::UserDialog() | and
IDtmEvents:OnErrorMessage() calls (refer FDT V 1.2 — May 2003 - Addendum, chppter
2.304 — A closer look at message loops, paragraph DTM’s pointof view).

6.9.6(3 CloseChannelActiveXControlRequest

HREBULT CloseChannelActiveXControlRequest(
[in] FdtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

Desgription

A DT[M sends a request to close one-of its ActiveX® controls.

The method is part of the implementation of the ClosePresentationRequest service as dgfined
in IEC 62453-2.

Parameters Description

invokeld Identifier for the started ActiveX® control.

Return value

Refurn value Description
TRUE The ActiveX® control will be released by the Frame Application.
FALSE The operation failed.
Behavior

This method is used by a DTM if it wants to close an ActiveX® user interface which was
instantiated and embedded by the Frame Application. The Frame Application will release the
link between the user interface and the FDT-Channel object. This is done via
IFdtChannelActiveXControl::PrepareToRelease().

Comments

None.
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6.9.6

4 OpenChannelActiveXControlRequest

HRESULT OpenChannelActiveXControlRequest(

[in] BSTR channelPath,
[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);

Description

Req
FDT |

[Channel object (identified by the channelPath).

rtain

The method is part of the implementation of the OpenPresentationRequest service'as d¢gfined

in IEC 62453-2.
Parameters Description
chanpnelPath Identifier of the channel instance (as returned by
IFdtChannel::GetChannelPath()).
functionCall XML document containing the ActiveX® function id for the requested user
interface specified by the DTMFunctionCallSchema.

Return value

Return value Description

TRUE The requested ActiveX® control will be instantiated by the Frame Applicatign.

FAL$E The operation failed.

Behgvior
This |method is used if the caller wants'to open an ActiveX® user interface which shgll be
instaptiated and embedded by the krame Application. The Frame Application will establish the
link between the new user interface and the related object via
IFdtGhannelActiveXControl::Init().

Comments
The ¢aller of this method has also to take into account the additional information (appligation
id and operation«phase) passed via the XML document.
The Frame_Application creates the Channel ActiveX and assigns it to the FDT-Channel gbject
(referenced by channelPath) by calling IFdtChannelActiveXControl::Init().

6.9. Interface IFdtBulkData

The bulk data interface offers DTMs the possibility, to store a big amount of additional data
like protocols of measured values or historical data of configuration changes. The DTMs are

able

to do that in a private way.

If access to these data is not possible, there shall be no impact on the instance-specific
configuration data set of a DTM. The instance data set of a DTM shall be always consistent to
the configuration data stored via the standard IPersistXXX interface. It is the responsibility of
the Frame Application to create a backup strategy for this type of data.

The i

nterface handles bulks of data at a device level.
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6.9.7.1 GetinstanceRelatedPath

HRESULT GetlnstanceRelatedPath(
[in] BSTR systemTag,
[out, retval] BSTR* result);

Description

Returns the instance related path for bulk data.

The ||nethod is part of the implementation of the GetPrivateDtmStoragelnfo service as delfined
in IEC 62453-2.

Parameters Description

syst¢gmTag Identifier of the device instance.

Return value

Return value Description

Resylt Instance related path (file system-directory)(for bulk data including a trailing
backslash.

Behgvior
The Frame Application offers a DTM a way to request an instance-specific path to an|area
whiclh could be used to store data in a DTM-specific way. It is up to a DTM to decide in Wwhich

way fhe data will be stored. It could be a binafy-format by using IStorage or PropertyBag or
evenlan ASCII-File.

The Frame Application is responsible tosprovide a unique path for each instance. It shall be
an abpsolute path to allow a DTM the direct access.

Compments
A DTM shall work without any’side effects if a path is not available.

A DTM shall clean) up the area specified by the instance related path if
IDtm|:PrepareToDelete() is called.

Ther¢ is no FDT-specific locking mechanism, so the DTM is responsible for consistengy of
data.

6.9.702~." GetProjectRelatedPath
HRESULT GetProjectRelatedPath(
[in] BSTR systemTag,
[out, retval] BSTR* result);

Description

Returns the project related path for bulk data. Returns a unique file system path (directory) for
any combination of project and DTM type (e.g. it returns different paths for the same DTM
type within two projects).

The method is part of the implementation of the GetPrivateDtmStoragelnfo service as defined
in IEC 62453-2.
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Parameters Description

systemTag Identifier of the device instance.

Return value

Return value Description

resul

t Project related path (directory) for bulk data including a trailing backslash.

Behavior

The Frame Application offers a DTM a way to request a project-specific path to an area which

could
the d
an A

The
proje
Com

A DT

If the
thesd

Ther
data.

6.9.8

This
data

6.9.8L

HRE

Desd

Retu

be used to store data in a DTM-specific way. It is up to a DTM to decide in whigh
ata will be stored. It could be a binary format by using IStorage or PropertyBag or
5CII-File.

Frame Application is responsible to provide a unique path for each DTM type wit
ct. It shall be an absolute path to allow a DTM the direct access.
ments

M shall work without any side effects if a path is not available.

DTM holds any references between project and instance related data it shall clea
data if IDtm::PrepareToDelete() is called

e is no FDT-specific locking mechanism, sosthe DTM is responsible for consisten

Interface IFdtContainer

is the main interface of the Frame‘Application. It supports the functions for the insf{
management like locking within-a multi-user system.

1 GetXmlISchemaPath

SULT GetXmlISchemaPath(
[out, retval] BSTR* result);

ription

ns a.path where the default schemas are stored.

way
even

hin a

n up

cy of

ance

The method is a technology-specific service

Return value
Return value Description
Result Path to the default schemas including a trailing backslash.
Behavior

This function returns the file system path to the FDT default XML schemas.

Comments

None.
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8.2 LockDataSet

HRESULT LockDataSet(

[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);

Description

2016

A DTM sends an notification to the Frame Application that it wants to have exclusive write
access for the currently loaded data set.

The method is part of the implementation of the LocklnstanceData service as defingd in
IEC 62453-2.
Parameters Description
systgmTag Identifier of the device instance.
Retufn value
Return value Description
TRUE Data set is locked for write access.
FAL$E Data set could not be locked. DTM has\read access only
Behgvior
Via this method a DTM notifies the database thatvit wants to modify or delete the spegified
instapce data set. It is up to the Frame Application to validate this request within a multituser
multitsession system. If the request fails, thexDTM shall not change any data and should set

all'i

It is In the responsibility of the Frame*Application to reject write-requests if a DTM doe
take pare about its read only status.

AD

lock data only if instance data is going to be modified and should unlock the data aftg

inst

Comments

Within a single)user system the method returns always TRUE.

Exanrples for lock conditions are

nput fields to ‘non edit’ in case of an open user interface.

TIM shall not lock its instance data for the complete lifetime. Instead the DTM should

aphce data is saved and no further modifications are expected.

5 not

fry to
r the

a user interface is active, that allows changing the instance data,

the DTM received the request to change data via its COM-interfaces (IDtmParameter,

IDtmInstanceData).
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6.9.8.3 SaveRequest

HRESULT SaveRequest(

[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);

Description

Informs the Frame Application that it should store the changed data.

The method is part of the implementation of the SavelnstanceData service as defingd in
IEC 62453-2.
Parameters Description
syst¢gmTag Identifier of the device instance.
Retufn value
Return value Description
TRUE Data set will be saved.
FAL$E The operation failed.
Behgvior
Via this method a DTM notifies the Frame Applicatiof that it wants to save its data. It is up to

the F

The

Tran
IPerg

Com

This
chan

rame Application to store the data.
Frame Application gets the data it has to.store via the standard storage interfaces.

sient data remains in transient state until the Frame Application successfully comp
istXXX:Save().
ments

method is the onlysmethod to inform the Frame Application that it should stors
ped data. Even if the IPersistXXX::IsDirty property is available, it will not be used

Frame Application.(The Frame Application could also initiate the persistence interface

DTM

Condg
has 1

by itself.

erning ‘multi-user access the Frame Application shall reject the save request if the
0 wfite access rights.

letes

b the
by a
of a

DTM

Stori

ng the data triggers IDtmEvents::OnFarameterChange() which can lead to actions |

n the

system and IFdtEvents::OnChildParameterChange() notifications which might start a new

DTM

(or a whole line). This can lead to performance issues.

Therefore a DTM should limit the calls to IDtmEvents::SaveRequest().

For exmple, DTM should not fire SaveRequest() for every single change in a user interface,
instead it should only call SaveRequest() once when the user interface is closed.

The Frame Application decides whether and when the DTM related instance data set will be
stored into the data base. The Frame Application requests the DTM to store by calling
IPersistXXX::Save() on the DTM. After executing the save procedure successfully, the DTM

data

set is in storage state “persistent”.
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4 UnlockDataSet

HRESULT UnlockDataSet(

[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);

Description

2016

Notification to the Frame Application that the DTM wants to unlock a data set and needs only

read access for the currently loaded data set.
The method is part of the implementation of the UnlockinstanceData service as defingd in
IEC 62453-2.
Parameters Description
systgmTag Identifier of the device instance.

Return value

Return value Description
TRUE Data set is unlocked.
FAL$E Data set is still locked.
Behgvior
Via this method a DTM notifies the Frame Application that it has finished the modificatipn of
the ipstance data set. It is up to the Frame, Application to manage the notification pf all

depepdent components, for example via IFdtEvents::OnParameterChanged() within a multi-

user

If the request fails, the DTM should notify the Frame Application

IDtm

A DTM shall not lock it’s instance data for its complete lifetime. Instead the DTM should

lock
insta

Com

Withi

6.9.9

multi-session system.

Events:OnErrorMessage() to cause a system administrator to clean up the database

data only if instance data is going to be modified and should unlock the data aftg
hce data is saved and no further modifications are expected.

ments

In a single)user system the method returns always TRUE.

Interface IFdtDialog

via

[ry to
r the

6.9.9

| General

This interface provides a functionality which allows a DTM to display messages like error,

warn

ing and information.



https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

IEC TR 62453-41:2016 © IEC 2016 - 135 -

6.9.9

.2 UserDialog

HRESULT UserDialog(

[in] BSTR systemTag,
[in] FdtXmIDocument userMessage,

[out, retval] FdtXmIDocument* result);

Description

C ” HA = A IH i 4 PAH 1
a 1S 1T TAaric AppIineativil tu \.uaplay d |||U°°ayc-

The ethod is implementation of the UserDialog service as defined in IEC 62453-2;

Parameters Description
systgmTag Identifier of the device instance.
userMessage XML document according to the message specified by'the
FDTUserMessageSchema.
Retufn value
Return value Description
result XML document according to the user action specified by the
FDTUserMessageSchema behaviors
Behgvior
A DTM should always use this method for standard user dialogs like error or information
mesdages. Especially if a DTM is Aot allowed to open a user dialog [(see
IDtm|:PrivateDialogEnabled()) this method\is called to instruct the Frame Application to jopen
it. The method will return the selection. af;the user action or the specified default answer ¢f the
dialog.

It is yp to the Frame Application-to open a dialog or to send the default answer.

vorks

ialog

The Frame Application should answer within a proper time-space, because the method
synchronously so that theeDTM is blocked until it receives the answer.

In case of a distributed system the Frame Application shall ensure displaying the user g
and the user interface of the DTM at the same workplace.

Comments

None-

6.9.10 Interface IFdtTopology

6.9.1

0.1 General

This interface provides the access to the complete system topology. A Frame Application has
always to configure the sub-topology of a channel via the interface IFdtChannelSubTopology,

so th

at the channel or at least the corresponding DTM can validate the connections.
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6.9.10.2 CreateChild
HRESULT CreateChild(

[in] FdtXmIDocument deviceType,

[in] FdtXPath channelPath,

[out, retval] BSTR* result);
Description
A DT:‘V’: OGIIdO d ICK,{UUO{ tU thc rIGIIIU App:luatlun tU UIGOtU d 1TICW ;IIDtaIIUU data oct \.f the

specified device type.

The |method is the implementation of the CreateChild service for a DTM as.'defingd in

IEC 62453-2.
Parameters Description
devigeType XML document containing the information specified byy\DTMInitSchema.
chanjnelPath Specifies the channel path of the parent DTM te{ which the newly created

instance data set should be placed.

Retufrn value

Return value Description

result System tag of the DTM. If the operation failed, a NULL pointer will be returr

Behgvior

Retu

Frame Application. If the operation failed, a NULL pointer will be returned. The F

ns the system tag of the DTM whichxis*newly created. The DTM is instantiated b

y the
rame

Application has to implement the behayior described in 7.13.1. It is also in the responsibility of

the Hrame Application to insert the créated DTM into the topology.

Comments

Nond.

6.9.10.3 DeleteChild

HREBULT DeleteChild(

[in] BSTR systemTag,
[in] FdtXPath channelPath,

L 4 4 11 A LA
[UUL, TTIVary vAINIAIN

Description

Remove the DTM specified by systemTag from the topology identified by channelPath. If this
was the last reference within the topology, remove the instance data set.

The method is the implementation of the DeleteChild service for a DTM as defined in

IEC 6

2453-2.

Parameters Description

systemTag Identifier of the device to remove.

channelPath Path of channel of parent.
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Return value
Return value Description
TRUE Operation succeeded.
FALSE Operation failed.
Behavior

Remove the DTM specified by systemTag from the topology identified by channelPath.

Therefore the Frame Application has to call ValidateRemoveChild().

If this was the last

reference W|th|n the topology, the Frame Appl|cat|on has to delete the mstance data set The

Fra
oper

Com

Nond.

6.9.1
HRE

Desg

Retu

ation will also fall if a sub topology exists.

ments

0.4 GetChildNodes

BULT GetChildNodes(

[in] BSTR systemTag,

[in] FdtXPath channelPath,

[out, retval] FdtXmIDocument* result);

ription

1 The

ns an XML document containing the systemTags of all child DTMs of the DTM identified

by itd system tag and the channel path.
The method is the implementationCof the GetChildNodes service for a DTM as defingd in
IEC 62453-2.
Parameters Description
syst¢gmTag Identifier of the device instance.
chanpelPath Identifier of the channel.

Return value

Return.value Description

resu

t XML document containing information according to the definition of
DTMSystemTagListSchema.

Behavior

Returns an XML document containing the systemTags of all child DTMs of the DTM identified
by its system tag and the channel path.

The topology information is globally accessible for all DTMs.

Com

ments

Only a Frame Application that supports nested communication needs to implement this

meth

od.
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0.5 GetDtmForSystemTag

SULT GetDtmForSystemTag(
[in] BSTR systemTag,

[out, retval] IDtm* result);

Description

2016

Return the associated DTM according the given system tag.
The |method is the implementation of the GetDtm service for a DTM as defingd in
IEC §2453-2.
Parameters Description
syst¢gmTag Identifier of the device.
Retufn value
Return value Description
result Pointer to a DTM.
Behgvior
Retufn the associated DTM according the given system tag. Additional calls within a Frame
Application instance shall return the identical interfaCe ‘pointer.
The [Frame Application shall implement a kindvof reference counting which is requirg¢d to
handLe multiple references to the same DTM instance. The caller shall| call
ReleaseDtmForSystemTag() to release the reference.
Comments
None
6.9.10.6 GetDtmiInfoList
HREBULT GetDtmlInfoList(
[outyretval] FdtXmIDocument * result);
Desgription
Retufnsvan XML-document containing a list of DTM related information. This informatipn is

provi

ded via the DtmInfo-structure defined within the DTMInformationSchema.

The method is the implementation of the GetDtmInfoList service for DTM related information
as defined in IEC 62453-2.

Retu

rn value

Return value Description

Result List of DtmInfo according the DTMInfoListSchema.
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Behavior

Returns an XML-document containing a list of DTM related information. This information could
be used to create an XML document of type DTMInitSchema according the usage of
CreateDtmlnstance().

Comments
It is up to the Frame Application to decide which DTM information will be available via the list.

For example the list could contain only information concerning HART® devices even if
PROFIBUS devices are installed.

6.9.10.7 GetParentNodes

HREBULT GetParentNodes(
[in] BSTR systemTag,

[out, retval] FdtXmIDocument* result);

Desgription

Retufns an XML-document containing a list of system tags<ef all parent DTMs of the [DTM
identjfied by its system tag.

The |method is the implementation of the ParentNodes service for DTMs as defingd in
IEC 6§2453-2.

Parameters Description

systgmTag Identifier of the device instance.

Return value

Return value Description

result XML@document containing a list of system tags DTMSystemTagListSchema

Behgvior

Retufns a list of system tags of parent DTMs. The topology information is globally accegsible
for all DTMs.

Comments

Only| ar,Erame Application that supports nested communication has to implemen{ this
interflace:

6.9.10.8 MoveChild

HRESULT MoveChild(
[in] BSTR systemTag,
[in] FdtXPath destinationChannelPath,
[out, retval] VARIANT_BOOL* result);

Description

Move a DTM defined by systemTag from the current position within the topology to the
position defined by destinationChannelPath. The complete sub topology will be moved.
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The method is the implementation of the MoveChild service for a DTM as defined in

IEC 62453-2.
Parameters Description
systemTag Identifier of the device to move.
destinationChannelPath Path of channel of destination parent.
Return value
Return value Description
TRUE Data Set moved
FAL$E Operation failed.
Behgvior
Movgs the instance data set related to the device which is identified by the systemTag.

The

Com

Nondg.

6.9.1
HRE

ments

Desgription

Frame Application has to call OnRemoveChild() and OnAddChild();

0.9 ReleaseDtmForSystemTag

SBULT ReleaseDtmForSystemTag(
[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);

Relegase the associated DTM according the given system tag.

The |method is the implementation of the ReleaseDtm service for a DTM as defingd in
IEC §2453-2.

Parameters Description
systgmTag Identifier of the device to release.

Return value

Return value

Description

TRUE The operation succeeded.
FALSE The operation failed.
Behavior

Release the reference to the associated DTM according the given system tag. This method is
used only in combination with GetDtmForSystemTag().

Com

ments

None.
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6.9.1
6.9.1

1 Interface IDtmRedundancyEvents

1.1 General

This Frame Application interface provides access for parent components handling redundant
slaves. A Frame Application not implementing this interface is not able to display redundancy
information within its topology information (for redundancy refer 5.9)

6.9.1

1.2 OnAddedRedundantChild

HRESULT OnAddedRedundantChild(

Desg

A pa

redupdant device is added to the topology. The Frame Application isthen able to displa

[N BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] VARIANT_BOOL* result);

ription

rent component sends this event to the Frame Application if a Device DTM handl

ng a

v the

instapce at an additional redundant Communication Channel.
The |method is implementation of the OnAddedRedundantChild service as defindd in
IEC 6§2453-2.
Parameters Description
systgmTag Identifier of the Device DTM. instance representing a redundant slave.
chanpnelPath Specifies the redundant’'channel path of the parent DTM to which the DTM is
connected

Return value

Return value Description
TRUE Operation succeeded.
FAL$E Operation failed.
Behgvior
The parent compenent adds the Device DTM specified by systemTag, handling a redupdant

slave
not ¢

Com

, to the Communication Channel identified by channelPath. The Frame Application
all ValidateAddChild() or OnAddChild() on this channel.

ments

shall

None.
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1.3 OnRemovedRedundantChild

HRESULT OnRemovedRedundantChild(

[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] VARIANT_BOOL* result);

Description

dant device is removed from the topology. The Frame Applica
nce at the additional redundant Communication Channel.

tion is

able to

areting a
hide the

method is implementation of the OnRemovedRedundantChild service|das defined in

IEC §2453-2.
Parameters Description
systgmTag Identifier of the device instance representing a redundant slave.
channelPath Specifies the redundant channel path of the parent DTM to which the DTM is
connected.

Return value

Return value Description
TRUE Operation succeeded.
FAL$E Operation failed.
Behgvior
The |parent component removes the\Device DTM specified by systemTag, handling a

redupdant slave, from the Communication Channel identified by channelPath. The Frame

Appli

Com

Nond.

6.9.1
This

Frame Application.

cation shall not call ValidateRemoveChild() or OnRemoveChild() on this channel.

ments

2 Interface:IDtmSingleDeviceDataAccessEvents

interfaceis the callback interface for single device data access implemented by the

6.9.1

27T OnltemListResponse

HRESULT OnltemListResponse(

[in] FAtUUIDString invokeld,

[in] FdtXmIDocument response);

Description

Provides the response to ItemListRequest() identified by the invoke id. ltemListResponse

provi

des an XML document containing a list of the available device-specific parameters and

process values. Within a DTM this list may contain items related to configuration parameters,
process values as well as asset management related data like stroke counter. In DTM state
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‘configured’ the returned item list is based on the current instance data set, which could be
different from the configuration of the device. In this case Read- and WriteRequests may fail.

The method is part of the implementation of the DeviceDatalnformation service as defined in

IEC 62453-2.
Parameters Description
invokeld Unique identifier for the request.
response XML document containing a DtmltemInfoList with the actual available
parameters specified by the DTMItemListSchema return value.

RetuLn value

Nond.

Behsz

The
Read
devid

Itemg
IDtm
IDtm
be id
Com

The
devid
IDtm

6.9.1
HRE

Desd

The |

The

vior

method provides a list of items that can be read or written—_from/to the DTN
Request() or written to the DTM via WriteRequest(). The spurce for this data i
e itself.

Channel::GetChannels()) or modeled as an exported~variable (DtmVariable providg
Parameter::GetParameters() or IBtmParameter::GetParameters()). The related item
entified via the attribute ‘semanticld’ (refer to clatise FDT Data Types).

ments

contents of the provided XML document may depend on the current configuration g
e. If the contents is changed, a DIM has to inform the Frame Application by se
SingleDeviceDataAccessEvents::OnDeviceltemListChanged().

2.2 OnDeviceltemListChanged

SULT OnDeviceltemListChanged(
[in] BSTR systemTag);

ription

DTM inférms the Frame Application that the content of the item list has been change

wa
5 <
oo

provided within these list may also be available as FDT4Channel objects (provided by

d by
5 can

f the
nding

method is part of the implementation of the DeviceDatalnformation service as defin

IEC ¢

2453-2

|ed in

Parameters Description

systemTag Identifier of the device instance.

Retu

rn value

None.

Behavior

Via this method a DTM informs the Frame Application that the content of the item list has
changed (the available items in general, not the value). This may happen if the content of the
list depends on the configuration of the device.
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OnDeviceltemListChanged should not be fired in case of pending responses.

Comments

None.

6.9.12.3 OnReadResponse

HRESULT OnReadResponse(
[in] FAtUUIDString invokeld,

[in] FdtXmIDocument response);

Desdription

Provides the response to ReadRequest() identified by the invoke id.

The |method is part of the implementation of the DeviceDataReadsérvice as defingd in
IEC 62453-2.

Parameters Description
involeld Unique identifier for the request.
Resgonse Received data as DtmltemList specified by the DTMItemListSchema return
value.

Return value

Nond.

Behgvior
Via this method a Frame Application’ that sent the read-request, receives the requested|data
fromthe DTM.
Comments

Nond.

6.9.12.4 OnWriteResponse

HREBULT-OhWriteResponse(
[in] FdtUUIDString invokeld,

[in] FdtXmIDocument response);

Description

Provides the response to WriteRequest() identified by the invoke id.
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The method is part of the implementation of the DeviceDataWrite service as defined in

IEC 62453-2.
Parameters Description
invokeld Unique identifier for the request.
Response Received data as DtmltemList that contains the device data of the successfully
written data specified by the DTMItemListSchema (may differ to the written
value due to e.g. rounding procedures within the device).

Return value

Nond-

Behsz

vior

Via this method a Frame Application may receive information from they DTM abou
successfully written data.

Comments
Nongd.
6.9.13 Interface IDtmSinglelnstanceDataAccessEvents

This

interface is the callback interface for single instance data access implemented b

Frame Application.

6.9.1
HRE

Desd

The |

3.1 OnlinstanceltemListChanged

SULT OnlnstanceltemListChanged(
[in] BSTR systemTag);

ription

DTM informs the Frame Application that the content of the item list has been change

t the

y the

The method is part ef\the implementation of the InstanceDatalnformation service as defined in

IEC ¢

2453-2.

Parameters Description

systg

mTag Identifier of the device instance.

Returnwalue

None.

Behavior

Via this method a DTM informs the Frame Application that the content of the item list has
changed (the available items in general, not the value). This may happen if the content of the
list depends on the configuration of the device.

OnlnstanceltemListChanged should not be fired in case of pending responses.
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Comments

None.

6.9.14 Interface IFdtBtmTopology

This interface provides the access to the block topology. IFdtBtmTopology methods have the
same behavior as specified with the interface IFdtTopology. The only difference is that the
methods are used to apply to a block type object (not to a device). The new XML schema
definition reflects the differences between the Block Type Manager and the Device Type
Manager objects.

If al] DTM has Communication Channels to support both, DTMs and BTMs)| the
IFdtBtmTopology interface will provide information only about BTMs. The information related
to th¢ DTM topology will be provided by the IFdtTopology interface.

6.9.14.1 CreateChild

The |method is the implementation of the CreateChild service forcal/BTM as defingd in
IEC §2453-2.

The input parameter deviceType changes as follows:

Parameters Description

devigeType XML document containing the inferfmation specified by the BTMInitSchema.|For
description of the method refer{o /FdtTopology::CreateChild().

6.9.14.2 DeleteChild

The |method is the implementation of;the DeleteChild service for a BTM as defingd in
IEC §2453-2.

For description of the method refér to IFdtTopology::DeleteChild().

6.9.14.3 GetChildNodes

The method is the implementation of the GetChildNodes service for a BTM as defingd in
IEC 62453-2.

For descriptionof the method refer to IFdtTopology::GetChildNodes().

6.9.14.4 (_GetBtmForSystemTag

4l — 4l : 1 e — Pt 1 : £ DoEAA b :
The metiou 1o Uie  1TTTPICTICTTtatulrt O e OCluUlllT  STIVILE 1TUT d DTIVIE dS UUIIIItd N

IEC 62453-2.
For description of the method refer to IFdtTopology::GetDtmForSystemTag().

6.9.14.5 GetBtminfolList

The method is the implementation of the GetDtmInfoList service for BTM related information
as defined in IEC 62453-2.

For description of the method refer to IFdtTopology::GetDtmInfoList().
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6.9.1

4.6 GetParentNodes

The method is the implementation of the ParentNodes service for BTMs as defined in
IEC 62453-2.

For description of the method refer to IFdtTopology::GetParentNodes().

6.9.1

4.7 MoveChild

The method is the implementation of the MoveChild service for a BTM as defined in
IEC 62453-2.

For d

6.9.1

The
IEC ¢

For d

7 H

71

711

For @ DTM each connection is established @s"a peer-to-peer connection. This subc
ibes the communication function callssfrom a DTM developer’s point of view.

desc

7.1.2

The
provi

4.8 ReleaseBtmForSystemTag

escription of the method refer to IFdtTopology::MoveChild().

method is the implementation of the ReleaseDtm service for a BTM as defingd in

2453-2.

DT sequence charts

DTM peer to peer communication

General

connection is established by method calls to the IFdtCommunication pointer, which

Hed to the DTM (see Figure[16).

Frame-application_¢ommunication channel

escription of the method refer to IFdtTopology::ReleaseDtmForSystemTag().

Establish a peer-to-peer connection between DTM and device

ause

was

Interface IFdtCommunication, generated fd
a DTM by the frame-application

=

=

DTM

IEC

71.3

Figure 16 — Peer to peer connection between DTM and device

Asynchronous connect for a peer-to-peer connection

The connect request is handled asynchronously (see Figure 17).
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DTM Communigatign
frame application

Establish connection
ConnectRequest()

Spawn
communication
process

and
established
connection

OnConnectResponse2() LJ‘

T

IEC
Used methods:

IFdtC¢mmunication::ConnectRequest()

IFdtC¢mmunicationEvents2::0nConnectResponse?2()

Figure 17 — Asynchronous connect (péer to peer)

7.1.4 Asynchronous disconnect for a peer-to-peer,connection

Also the disconnect is handled in an asynchronous way (see Figure 18).

DTM Communi(l:atilon
frame application

Release connection X
BisconnectRequest()

»
»

Spawn
communication
process

and

release
established
connection

OnDisconnectResponse() ‘

i

IEC

Used methods:

IFdtCommunication::DisconnectRequest()

IFdtCommunicationEvents::OnDisconnectResponse()

Figure 18 — Asynchronous disconnect (peer to peer)

7.1.5 Asynchronous transaction for a peer-to-peer connection

Transaction requests are handled asynchronously (see Figure 19).
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IFdtCq
IFdtCq
IFdtCq

IFdtCq

7.2
7.21
This

funct
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Nest
exan

DTM

Establish connection

Start read or write a single
parameter or list of
parameters decribed via
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Communication Storage
frame application frame application
LockDataSe}()
]
TransactionRequest()

aXML document

Spawn
communication

process
and
Read/Write via
established
connection

OnTransactionResponse() ‘

UnlockDataSgt()

<
‘ b

End of communication

]

|

methods:
mmunication::TransactionRequest()
mmunicationEvents::()
ntainer::LockDataSet()

ntainer::UnlockDataSet()

Nested communication

General

Store, sucessf}
loaded parg

ully down
meters

IEC

Figure 19 — Asynchronous transaction (peer to peer)

subclause is mportant for DTM developers who support a device with gat
onality (e.g..remote 1/0). This subclause describes the communication function
the point oftview of a developer of a communication component.

bd communication is used to establish the connection to a device on a sub-system.
ple,\a’DTM calls a field device which is connected to a channel of a remote 1/0O.

Eway
calls

For

The requirement of this architecture is that a DTM shall not know anything about the kind of
the overlaying system. Nevertheless, the structure of the sub-system is well known to Frame

Appli

cation and DTMs.

The DTMs which have gateway functionality (remote I/O) have to provide an FdtChannel with
communication interfaces for each channel with gateway functionality.

Furthermore always the parent (DTM with gateway functionality or, at least, the Frame
Application) is responsible for the communication addressing of its sub-devices. Therefore it
has to set parameters like ‘tag’ and ‘Businformation’ according to the communication protocol.
(see also: IDtmParameter::SetParameters()).

Figure 20 shows the system topology for the following examples:
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bes Field device 0.20 mA Field device
Channel |
Network-
Adapter
Specific DP Field device
e Profibus | [1oqu
HARTF O F————
is running
Field device
Mocke HART Channel
Ch |
Remote I/0O

as gateway
Profibus to HART

IEC

Figure 20 - System-topology

A connection from DCS to field device in such a hierarchical communication system is dalled
systgm connection in the following clauses and subclauses.

7.2.2 Generate system topology
7.2.2{1 Topology
The following information reflects this topology:

o the instance data set of the HART®-device;

e tHe instance data set of the remote-1/O;

o the reference of the.data sets HART®-device to remote-1/O.
7.2.2,2 Frame Applications point of view

The Frame Application is responsible to generate and manage the topology. The seqyence

shows how .the ‘Frame Application manages the relation between DTMs and Communidation
Channels-(see Figure 21).
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Frame DTM RIO DTM
Application RIO Channel HART

1

GetInformation()

(Y

Get information about the <

direct connected device Internal Add

Update topology with the
Profibus Remote-1/0

GetlInformation(

Get information about the
sub-device -~

GetChannels()

" ‘

Determine the channel

Check if the connection will ] -
be valid ValidateAddChild()

True

" ‘

The frame-application
updates the topology with the Internal Add
HART device if the
connection is valid
OnAddChild()

Frame-application stores the
new topology

EC

Used methods:
IDtmInjformation::GetInformation()
IDtmChannel::GetChannels()
IFdtChannelSubTopology::ValidateAdd€hild()

IFdtChannelSubTopology::OnAddChild()

Figure 21 ='Generation of system topology by Frame Application

7.2.2(3 DTMs point of view

This pequence.shows the generation of the topology triggered by a DTM (see Figure 22).
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Frame DTM / Channel DM
Application Child

GetDtminfoList() l

Select DTM

« ]

CreateChild()

A

Instantiation of the selected DTM

V‘ ‘
)
<

ValidateAddChild()

True

<
Internal Add

« |

OnAddChild()

A

_4
_w‘r

IEC
Used methods:

IFdtTqpology::GetDtmInfoList()
IFdtTqpology::CreateChild()
IFdtChannelSubTopology::ValidateAddChild()

IFdtChannelSubTopology::OnAddChild()

Figure 22='Generation of system topology — Participation of DTM

7.2.3 Establish'a system connection between DTM and device

Figure 23 shows possible communication hierarchy in FDT.
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Frame-Application Communication Channel

Interface IFdtCommunication, generated for the

| / Remote I/O Gateway Channel by a FDTChannel
of the frame- application.

|
Remote I/O Gateway Channel

L e Interface IFdtCommunication, generated for

HART DTM the HART DTM by the Remote I/O Gateway
Channel.

The td

Used

IDtm::

IFdtTd

IFdtC

IFdtC

pology information shall be available to create the proper communication interface hierarchy.
methods:

SetCommunication()

pology::GetChildNodes()

mmunication::ConnectRequest()

mmunicationEvents2::0nConnectResponse?2()

Figure 23 — System connection (across communication hierarchy)

7.2.

Example HART/PROFIBUS

The

PRO
the d
1/0. 7
PRO
the h
Chan

Asynchronous transaction for a system connection

ransaction-function-call of the HART DTM is realized as a read and write-function &
FIBUS communication component ofithe remote I/0. With the PROFIBUS write fun

'he answer of the HART device_can be received from the HART master by the acc
-IBUS read function call. The*addressing for the read and write function call depen
ardware and the configuration of the remote 1/0 and is well known to the Communig
nel (see Figure 24).

ommunication component transfers'the HART data to the HART master at the r%imote

t the
ction

rding
s on
ation
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HART Gateway Channel Communication Channel
DTM Remote-I/O Frame Application
DownloadRequest() |
e Communication Communication
- process process

Establish connection

TransactionRequest()
Build HART Frame for »
parameter
h [TransactionRequest()
Build Profibus frame 1
and spawn process to ‘ L TT
send HART Request -
Frame Spawn process and Write via

established connection

<
“

OnTransactionResponseq)

<
‘ “

Build Profibus
frame to receive

HART Response [TransactionRequest()

Frame >
[ 1 [ ]
Read via estgblished
eonnection
<
OnTransactionResponseq) ‘
take out and <
return P ‘ ‘
HART-Frame b

OnTransactionResponse()

<

take out
parameter
value

OnDownloadFinished()

<
<

IEC
methods:

mmunication::TransactionRequest()
mmunicationEvents::Ond ransactionResponse()
nlineParameter::DownloadRequest()

ents::OnDownloadFinished()

Figure 24 - Asynchronous transactions (system connection)

Topology scan

7.3.1

Sequ

Scan network

ence diagram: scan network topology (see Figure 25).
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Frame- Communication
Application Channel

ScanRequest()

True Communication channel
determines the
connected device with

the required address
range—This-is-an-online—

o . OnScanResponse() < functionality.
'he frame-application recognizes, that < The implementation‘is

h scan response is available L DTM / device spegific.

['he frame-application validates the
bcan result document against the
rotocol specific schema

A

'he frame application may process the
rotocol specific stylesheet to create a
Ecan response in a protocol
ndependent format. The result is
alidated against the protocol
ndependent schema and can be used
or pattern matching.

l'he frame-application uses the result to
dentify the device connected to a
Epecific address.

[he frame-application identifies proper
DTMs for the devices based on device
dentification of the DTMDeviceType
hnd creates a subtopology
hceordingly.

[he frame-application sets the device SetChildrenAddresses() —
hddress(es) in the DTM via >

CommunicationChannel
15

Used methods:

IFdtChannelScan::ScanRequest()
IDtmSfcanEvents::OnSganResponse()

IFdtChannelSubTepology2::SetChildrenAddresses()

Figure 25 — Scan network topology

7.3.2—Cancelrtopology scan

In this scenario Frame Application cancels an active scan request (see Figure 26).
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Frame Communication
Application Channel

ScanRequest() - Execute
frame-application requests scan of scan operation

-bus at some communication channel.

A

he communication channel informs
ame-application about progress of

peration. [*] OnScanResponse()

Th
op
Co
an
nof
Used
IFdtCH
IFdtCH

IDtmS

Behag

In cajse of problems it is up to the Communication Channel to handle problems in a way

the @

If thg
this 4

—
J ~ resultState=“proyisi

I

onal“

b frame-application cancels scan L CancelAction() o
bration before operation has finished. [
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doesn't send OnScanResponse()
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methods:
annelScan::ScanRequest()
annelScan:CancelAction()

canEvents::OnScanResponse()

Figure 26 — Cancel topology scan
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Frame

Application

The frame-application request scan of
field-bus at some communication
channel

The communication channel sends

- 157 -

ScanRequest()

Communicatio

n

Scan Operation

Execute

seerraJ.meusm.na.I&a.n_Leenlf XMl s
to frlame-application.

At thle end of scan operation the final
result XML is also passed via
OnSftanResponse() naotification.

Used methods:
IFdtChannelScan::ScanRequest()

IDtmSfcanEvents::OnScanResponse()

7.3.4 Scan for communication hardware

Figure 27 - Provisional topology scan

> Scan Operation
______ RUE ]
. N N
(T‘ ['] OnScanResponse() ——1 | resultState=“provisional“
—
resultState=“final* BN
OnScanResponse() [ —
IEC

Scan| for communication hardware is needéed for full automatic creation of a system topplogy
out df an existing bus topology. Frame Application needs to check available communidation
hardyare first and instantiate correspanding bus master DTM before scan for sub-topoldgy is

feasiple (see Figure 28).
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Frr?lme_- Bus Master Bus Master
Application DTM Config ActiveX

u

Instantiation of new DTM

P 1]

The frame -application instantiate new bus
maser DTM and requests scanning for
responsive hardware .

ScanHardwareRequest ()

OpenActiveXControlRequest ()

Bus master DTM may requests open of
ActiveX control if manual configuration (i.e.
setting of COM Port) is needed before
operation can be performed .

Open

=

&
\ 4
Y
LN

True
] Configure
private DTM interfac:
Scan for responsive
| hardware
The DTM returns XML containing OnScanHardwareResponse ()
information about found hardware . < N
The frame -application processes the [FOR EACH <Scanldententification >|in result XML DO]
protocol specific stylesheet to create a scan )
response in a protocol independent format Search for DTM supporting
(XML according DTMScanldentSchema . ID this device type
entries which can not be filled are left
empty).
The frame-application tries to identifiy | Add DTM to topology
proper DTM for the hardware based,on
device identification of the 1
DTMDeviceType and adds DTM tothe
topology . [NEXT]

Used methods:

IDtmHardwareldentification::ScanHardwareRequest()

IDtmSfcanEvents::OnScanHardwareResponse()

IFdtActiveX::OpenActiveXControlRequest()
(or IFdtActiveX2:0penDialogActiveXControlRequest())

Figure 28 — Scan for communication hardware

7.3.5 Manufacturer-specific device identification

In this scenario a Frame Application scans an existing field-bus network and uses DTM
implementing IDtmHardwareldentification interface to identify devices for which manufacturer-
specific operation shall be performed (see Figure 29).
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The frame-application tries to identifiy proper DTM
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> in result XML DO]
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The frame-application tries to identifiy proper DTM
for the device based on device identification of the
DTMDeviceType.

The frame-application substitues the DTM if
proper DTM can now be found.

(Otherwise DTM may remain in topology as long
as proper DTM is notinstalled).

Used methods:

OnScanHardwareResponsg(

f

Search for DTM supporting
this device type

Substitute DTM

-

[ENDIF]

[NEXT]

IEC
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IDtmHardwareldentification:ScanHardwareRequest()

IDtmScanEvents::OnScanHardwareResponse()

IDtm::SetCommunication()

IFdtChannelSubTopology:ValidateAddChild()

IFdtChannelSubTopology::OnAddChild()

IFdtChannelScan::ScanRequest()

IFdtChannelSubTopology2::SetChildrenAddresses()

2016

IDtmSjcanEvents::OnScanResponse()

IFdtC¢mmunication::ConnectRequest()

IFdtC¢mmunication::TransActionRequest()

IFdtC¢mmunication::DisconnectRequest()

IFdtC¢mmunicationEvents2::0nConnectResponse2()

IFdtC¢mmunicationEvents::OnTransactionResponse()

IFdtC¢mmunicationEvents::OnDisconnectResponse()

7.4

Figure 29 - Manufacturer-specific device identification

Registration of protocol-specific FDT schemas

Protdcol-specific schemas are stored in a sub-pathiof the FDT schema path. The name g
path fis identical with the FDT fieldbus category id-of the protocol (e.g. '036D1498-387B-1
86E1-00E0987270B9' for HART protocol)".

In ofder to add new protocol support,to the FDT specification and to existing F

Application installations, a CommDTM-installation shall provide protocol-specific schemag.

Theré¢ are two cases:

a) P

—

¢leased independention a FDT specification release.

b) Schemas of a proprietary protocol. In this case all CommDTMs and Device DTM

pfovided in one“-consistent package. Consistency of all related data shall be eng
iNternally by-BTM.

The following-structure explains an overall workflow (see Figure 30):

nstallation of DTMs with a channel implementing IFdtCommunication.

f this
1D4-

rame

Fotocol-specific schemas’accepted and published by FDT Group. These schemas may be

5 are
ured

CommDTM is installed and contains in its setup the merge module of the protocol-specific

schemas.
CommDTM copies the schemas to a CommDTM-specific certain path.
DTM library update

DTMDeviceType information is used for DTMCatalog information.

IDtmInformation::GetInformation(), returns an XML document containing schema version

and path of protocol-specific schemas.

Frame Application compares this information with the already known schemas.

Frame Application checks, if schemas are already available in the sub schema path of a

Frame Application and copies the schemas if not, or if a higher version is offered.

Frame Application is responsible to synchronize the schema files over all subdirectories.
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Frame- CommDTM or
Application Gateway DTM

|

Frame application
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A
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3 T

Instantiate DTM

Frame application reads Getinf . . ) ) .
bpisCategory and etinformation R DTM provides DFM.ihformation with
DtmSchemaPath protocol specific-schema path

(,DtmSchemaPath’)

n

ame application checks
he supported

=

blyisCategory is new
Arame creates new protocol [if new busCategory]
ub path in common FDT -
hema path
(Psing protocol id as «—
gathname) [end if]

[for each xml- or xs|<file in DtmSchemaPath]

Hrame application checks
the schemal/xsl is new or
there is a newer version
Bearching for attribute
,$chemaVersion’ or xsl|

[—

. K ., |
Viariable ,FileVersion’)
[if newer]
Gopy protocol specific
gchemas to Frame’s
drotocol schema subypath D I —
[end if]
[next file]
[next DTM]
1 IEC

Used methods:

IDtmInformation::GetInformation()

Figure 30 — Add protocol-specific schemas to Frame Applications schema sub path

After updating the schema cache, the Frame Application gets additional protocol-specific
device identification information from a DTM by calling
IDtmInformation2::GetDeviceldentificationInformation (see Figure 31).
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roreatmoTivioeviCeTYPeT

GetDeviceldentificationInformation()

>

Frame validates the
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A
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IEC

Figure 31 — Frame Application reads protocol-specific
device identification information of DTMDeviceTypes

7.5 | Configuration of a fieldbus master

Devige-specific bus parameters are needed to configure the Frame Application’s fieldbus
master or communication scheduler. To retrieve these parameters an interaction between
DTM$ and a master configuration tool is required. To provide a standard access to this|bus-
specific data, it is stored as a public data accessible by the predefined XML tag.

<busMasterConfigurationPart>

<busMasterConfigurationPart> is a binary stream which contains the device-specifid bus
information gccording to the fieldbus-protocol-specification (see Parts 3yx for protocol-spgcific
definjtions)s

Each

shall at leas ice=spec ific parametersand all parameters which can be
changed by its application.

All other entries may be filled up with substitute values like zeroes. The substituted values of
the <busMasterConfigurationPart> structure will be set by the environment’'s master
configuration tool according to the requirements of the complete bus.

Independent of the values filled in, it is very important that the structure generated by the
DTM adheres to the definitions of the fieldbus specification.

After all network participants have written their instance data, the master configuration tool
can commission the fieldbus (see Figure 32). For that purpose, it collects the
<busMasterConfigurationPart> of each network participant and calculates the bus parameters
of the corresponding master device.
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The master configuration tool can be part of the DTM of the master device or like in the
following example part of the Frame Application. If a DTM for a master device exists, the
master configuration will be downloaded by IDtmOnlineParameter::DownloadRequest().

Frarme-
Application

Start Master configuration J_
GetParametersd

DT
M aster

Read the netwark specific
canfiguration part of the

F

master device

OTM
Slaves

Used
IDtmP
IDtmP

IFdtTg

7.6

In g€

GetChildModes)

Read sytem topolooy

[

FOR all children
(Read the netwark specific

*GetP

prameters()

canfiguration

[y

part ofthe slave device)

Calculate the new
configuration parts far the
devices

Wyrite the netwark specific SetParameters()

canfiguration part of the
rmaster device

F

FOR all children

* getP

nrametars

(rite the netwaork specific
configuration

[

part for slave device)

Load master device

methods:
Arameter::GetParameters()
Arameter::SetParameters()

pology::GetChildNodes()

Figure 32 - Bus master configuration

Starting and releasing applications

neral-the Frame Application uses the interface IDtmApplication to start an applicati

uses

IDimActiveXInformation to get the information about an ActiveX® control for the req

IEC

bn or

uired

application. The sequence chart in Figure 33 shows how the Frame Application starts an
application and how it handles the asynchronous behavior of the user interface via the invoke

id. The same mechanism

is used for ActiveX® controls. The association between user

interface and invoke id can always be used to synchronize DTM and Frame Application,
independent whether the user closes the user-interface or it is closed by the Frame
Application via ExitApplication() or PrepareToRelease().
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Frame
Application DTM

StartApplication(invokeld)

- 4

Open the user interface LJ<
of a DTM e.g. for
parametrization

User closes the
user interface

OnApplicationClosed(invokeld)
d <—I

that its user interface is
closed

DTM sends a notification t

L

IEC

Used methods:
IDtmAfpplication::StartApplication()

IDtmEjents::OnApplicationClosed()

Figure 33 - Starting and releasing applications

7.7 | Channel access

The |nformation for the access of I/O data of a device within a Frame Application angl the
comrpunication interfaces fof nested communication are available via FDT-Channel ob|ects.
Thesge objects carry all address information for the configuration of a fieldbus master|or a
conngcted fieldbus coniroller. How to access such a FDT-Channel object is fieldbus
independent (see FEigure 34). However the information which is accessible as an |XML
document depends en the specific fieldbus protocol.
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Used

Stand

Frame
Application DTM FdtChannel
Get structure information of GetParameters|() -
the channel references as T ‘
part of the device specific <
parameterXML document
GetChannels()
Get all channels of the device

as collection of interface
pointers of IFdtChannel

i DTM creates a
objects

collection of interface
pointers to its

FdtChannel objects. “CoCreatelnstance()
Each element is T

available by the L
channel id

User selects or the frame-
application determines a
single channel. Each channel
is identified within a device
instance by the channel
reference of the parameter <
document. The reference is
equal to the id of a channel,
which is a mandatory
attribute of each channel
description.

Frame-application
iterates over the channel
collection to get all
channel information or
can access a single
channel within the
collection by the channel
reference (id)

methods:

brd Microsoft interfaces

IDtmPjarameter::GetParametens()

IDtmChannel::GetChanngls()

Figure 34 - Channel access

IEC

7.8 | DCS_Channel assignment

Durirlg‘the channel assignment the relationship between a channel provided by the DTM and
a cheppel—within—the—rame—Appheatonr—(BES—eharreh—is—established—by—the—Frame
Application (see Figure 35).
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Project * Devices linkedChannel
0..n 0..1 0..n
DTM (Device)
¢
1.1
Channels
0..n
0.1

DcsChannel 0__phanneIAssignment FdtChannel

0.0 jinkedDike

EC

Figure 35 - DCS channel assignment single DTM

To d¢ this, the Frame Application has to getihe channel properties from the DTM. To get this
infon[lation it asks the DTM for the channels of the current instance and iterates over the
receiyed channels (see Figure 36).

For the assigned channels the Frame Application sets the read-only-flag within the channel

parafeters. This flag ensures that the channel is not deleted until the channel assignment is
releajsed.
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Frame
Application DTM FdtChannel
Get Information for
Channel Assignment
Get structure information GetParameters() _
of the deviceand channel W ‘
references <
GetChannels()
Get all channels or a -
single channel via W ‘
reference D

FOR all instance specific * GetChannelPargmeters()

»
channels DO ‘ ‘
END <
e.g. User dialog with To lock the
sorted display of the data set the
channels suppied by the FdtChannel or
selected device the DTM
< should, call
DCS specific LéckDataSet()

Channel Assignment

* SetChannelParameters()
FOR assigned Channels DQ >

LockDataSet()
Write additional DCS <
information

A 4

Set the channel to read
only
END <

IEC

Used methods:
IFdtC¢ntainer::LockDataSet()
IFdtC¢ntainer::UnlockDataSet()
IDtmPjarameter::GetParameters()
IDtmChannel::GetChannels()
IFdtChannel::GetChannelParameters()

IFdtChannél::SetChannelParameters()

Figure 36 = Sequence of channel assignement fora single DTM— |

If a DTM instance represents a complete device, all information for channel assignment is
available at this DTM.

In case of a modular device like remote 1/0Os which is represented by one DTM, the internal
structure is also available via the parameter interface. From the channel assignment point of
view this information allows the Frame Application to generate a structured presentation, so
that there is no difference for a user whether he works with a single DTM or with several
DTMs which represent the parts of the modular device.

Figure 37 shows a sub structure with DTMs for modular devices especially for remote 1/0Os
with modules of different vendor. The connection of the Device DTM and its Module DTMs is
established via the standard topology methods. At this sub structure the Device DTM is the
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gateway between the fieldbus and the proprietary backplane bus.
communication can be realized by the mechanisms of nested communication.

Therefore

the

Project ‘1 P Devices LinkedChannel
0.n 0.1 0..n
DTM (Device or Module)
1.1
Channels
0.n
0.1

DcsChannel FdtChannel

O..slf}hanneIAssignment

In thi
bus ¢
a Co
the H

So i
assig

In cajse of a modular device like remote 1/Os, the gateway is signed as main DTM and i
point to_collect the information of the sub DTMs which at least belong to the
. Se the internal structure is represented by the topology. From the channel assignment

start
devid
point

0.0 LiokedDBvike

Figure 37 — Modular DTM structure

dtChannels are similaroythe slots at the backplane.

nment has to be eollected by the Frame Application

to gq

5 case ‘LinkedDevice’ specifies~the connection between a Communication Channel ¢
oupler (Device DTM) and the modules (Module DTM) as well as the connection bet
mmunication Channel of-almodule and a connected device. Especially for a remot

|EC

f the
veen
e |/O

a DTM instangce~represents only a part of a device, the information for channel

5 the
same

e
of view the channel information together with the topology allows the Frame Appliaation
i ' i r he

works with a single DTM or with several DTMs which represent the parts of the modular
device (see Figure 38).
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Used

IFdtCq

IFdtCq

IDtmP}

IDtm(

IFdtCH

IFdtCH
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Frame
Application DTM

Get Information for
Channel Assignment

Get structure information of
the device and channel
references for the gateway

FOR all Module DTMs DO

GetParameters()

L w

GetChildNodes()

PR

GetParameters()

FdtChannel

[ Geralchannels or a
single channel via
reference

FOR all instance specific
channels DO
END

END Module DTMs DO

e.g. User dialog with
sorted display of the
channels suppied by the
selected device

DCS specific
Channel Assignment

FOR assigned Channels DO

Write additional DCS
information

Set the channel to read
only
END

1]

GetChannels() |

* GetChannelParameters()

A 4

* SetChannelParameters()

To lock the
data set the
FdtChannel or
the DTM
should call
LockDataSet()

\

LockDataSet(

)

v

methods:
ntainer::LockDataSet()
ntainer::UnlockDataSet()
arameter::GetParameters()

hannel::GetChanhels()

IFdtTa

annel::GétChannelParameters()

anpel::SetChannelParameters()

IEC

7.9

In general, the Frame Application uses IDtmDocumentation for its documentation. This
interface allows the Frame Application to ask a DTM for context-specific documents identified
by the information passed via an XML document (see Figure 39). Beneath the documents
defined by application id of a Frame Application a DTM can have device- or task-specific
documents. These documents are not necessary for the integration itself but are mandatory

noloav—-GaetChildNaodaesl)
Lad I B A \7/

Figure 38 — Channel assignment for modular DTMs

Printing of DTM-specific documents

for special environments like failsafe.
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Frame
Application DTM

StartApplication(parametrize)

L V¥

Open the user interface LJ <
of a DTM e.g. for

parametrization User selects
specific
document for
[ ] printing
DTM sends a request to OnPrint()
print a DTM specific < -«
document identified by a

DTM specific XML

document
GetDocumentation()

Frame application

receives a DTM specific
XML document from the
documentation interface

A

Frame application sends
the document to the

connected printer or uses

a browser application to |
preview the document

IEC
Used methods:

IDtmApplication::StartApplication()
IDtmEjents::OnPrint()

IDtmDjocumentation::GetDocumentation()

Figure 39 - Printing of DTM-specific documents

Only[functions that are exposed in the XML document provided by IDtm:GetFunctions() are
printable. If a DTM requests_printing of a function by call to IDtmEvents::OnPrint(), it hgs to
provide a <Function> element with the appropriate functionld.

7.10 | Printing of Frame Application-specific documents
7.10/1 General

IDtmPocumentation allows the Frame Application to ask a DTM for context-spgcific
documentslidentified by the information passed via an XML document (see Figure 40).
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Frame DTM1  DTM2  DTM3
Application
User opens frame
application specific
documentation
application (e.g. printing
out of a tree structure)
GetDocumentation()

»

1]

Frame application 'walks N
through' the structure to

CONECt DTV Specific XMC

documents via the GetDocumentatior]()
documentation interface > TT

A

GetDocumeptation()

Frame application

formates the output (e.g.
by using a frame specific :l

XML-Style)

Frame application sends
the document to the
connected printer or uses

a browser application to
preview the document

IEC

Used methods:

IDtmDjocumentation:: GetDocumentation()

Figure 40 - Printing of Frame Application-specific documents

7102 Processing a document

Figure 41 shows the general flow of events for processing of a document.
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1. IDtmDocumentation:
GetDocumentation() *

 —"

2. DTM returns
requested XML ®

<FDT xmlns=" hi

:DTHD i .xml™ title="Configuration”>
<DocumentVariables fdt:name="ParameterGroups">
<DocumentVariables fdt:name="Switching output”>
<DocumentVariable fdt:name="SP" fdt:descriptor="Svitch-on point” fdt:display="6,3">
<fdt:Unit>
<fdt:EnumeratorVariable>
<fdt:Variable>
<fdr:EnumeratorEntry index="1" name="bAr" />
<ffdrv:Variable>
</fde:EnumeratorVariable>
</fde:Unic>
</DocumencVariable>
<DocumentVariable fdt:name="SP" fdt:descriptor="Switch-on point” fdt:display="18,8">
<fde:Unic>
<fdt:EnumeratorVariable>
<fdt:Variable>
<fdt:EnumeratorEntry index="1" name="bAir" />
<ffdr:Variable>
</fdt:EnumeratorVariable>
</fde:Unic>
</DocumentVariable>

3. Frame Application

</FDT>"

TS TS T T

transforms XML into

=

c
stT | human readable formJ',(

Transformation (e.g. to HTML)

documentation to

Configuration

/ ParameterGroups /

Parameter Value Lower Value Upper Value Sthte
. sp 0,63bAr
4 I sp 1,88bAr
4. Frame Application | e
sends generated P i

Switching output -

printer or displays
it to the user etc.

IEC
a8  Frame Applications calls IDtmDocumentation.GetDocumentation() at DTM to request the documentatior for a
spgcific function (e.g. offline or online parameterization, configuration etc.).
P DM returns an XML document according DTMDocumentationSchema that contains the reqlested
dopumentation.
€ Frame Application transforms the XML documeht into a human readable format, for example an HTML dr PDF
dofument. The transformation uses the information included in <DocumentVariables>, <DocumentVariable>
and <GraphicalReference> XML elements.
d Frame Application sends the generatéd documentation to a printer or displays it to the user.
Figure 41 - Report generation (Frame Application style)
Optignally, a DTM can-define a DTM-specific style sheet (XSL) that can be used by the Frame
Application for trapsformation of the XML document to a device vendor-specific HTML
document as shown.in Figure 42.
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1. IDtmDocumentation:
GetDocumentation() *

2. DTM returns
requested XML °

3. Frame Application
extracts embedded

——)

- 173 -

<FDT xmlns="x-schema:DTHDocumentationSchema.xml"/>

<DocumentVariables fdt:name="Operation Unit">
<GraphicReference title="" fdt:descriptor="" path="C:\\Temp\\device.jpg" />
<DocumentVariable fdt:name="Tag" fdt:display="NDSOOPA" />
<DocumentVariable fdt:name="Description” fdt:display="" />
<DocumentVariable fdt:name="Hessage” fdt:display="" />

</DocumentVariables>
<DTHStyleForCompleteDocument>
<xsl:stylesheet xmlns:xsl="hcttp://wwv.w3.org/TR/WD-xsl" xmlns="http://wev.w3.org/TR/F
<xsl:template match="/">
<html>

p <head>
style sheet <title>
] <xsl:value-of select="FDT/@ticle" />
</title>
<style>hl, p (font-family:arial; color: #008080; ) td (font-family:ar
</ head>
J. <body>
4 4. Frame Application </FD;iDTHStylantCnmplenel)ncnment:»
[N, transforms XML into 1k
L
HTML ¢ -
KSLT | A( Transformation to HTML )
L —
Date 2&‘.11.05
b
Device Information
Device classification postioner

{

5. Frame Application
sends generated
documentation to
printer or displays
it to the user etc. ®

|
Tag
Description
Message
Manufacturer
SW Revision

Flartranice Sarial hombher

NDSOOPA

Device ID
HW Revision

Metso Automationi

NNANN Sarial Nenher

IEC
8  Frame Applications calls IDtmDocumentation.GetBocumentation() at DTM to request the documentation] for a
spkcific function (e.g. offline or online parameterization, configuration etc.).
b DM returns XML according DTMDocumentationSchema that contains requested documentation + specifi¢ style
sheet embedded in the XML document <DTMStyleForCompleteDocument>.
€ Frame Application extracts DTM-specific style sheet from the XML dodument
<OTMStyleForCompleteDocument>:
d Frime Application uses the ‘DTM-specific style sheet for transformation of the returned XML documer]t to a

HTML document.

€ Frame Application s¢nds’the generated HTML documentation to a printer or displays it to the user.

7.103 Riules for use of DTM-specific style sheets

7.10.8M

Figure 42 — Report generation (device vendor-specific style)

Use of XML elements

The use of DTM-specific style sheets is optional for a Frame Application. Some Frame
Applications may ignore the embedded style sheets if consistent plant wide documentation or
non HTML reports shall be generated.

DTM shall also provide complete information in <DocumentVariables>, <DocumentVariable>
and <GraphicalReference> XML elements even if a specific style sheet is embedded in the
returned XML document. That means providing the information in <DTMSpecificXMLData>
XML element only is not sufficient. This XML element may contain additional information that
is only used if the vendor-specific style is applied.

7.10.3.2

Transformation to HTML

The embedded DTM-specific style sheet shall transform the complete XML document to HTML

format.
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7.10.3.3 XML transformation language

The embedded DTM-specific style sheet shall use the W3C XSL transformation version 1
syntax (refer to XSL Transformations (XSLT), Version 1.0, W3C Recommendation 16
November 1999).

7.11 Propagation of changes

Within a multi-user environment it is common, that more than one DTM have access to the
same data set. Such an environment may be a Frame Application executed as distributed
system on several PCs (Frame Application System).

To slynchronize DTMs which are started by several users on different workplaces,|FDT
provides a notification mechanism via OnParameterChanged() (see Figure 43). Precondition
for this event mechanism is that all changed data are stored by the DTM or by)the Frame
Application. All other DTMs have read access only. Furthermore all DTMs -which are
respgnsible for a device instance shall have a common agreement about the*contenty and
schema of the XML document send for propagation of changes. The Frame Application| only
passes the document to all DTMs which have a reference to the same data«set.

Frame
Application DTM1 DTM2

StartApplication(parametrize)

T]

StartApplication(neasuring)

A

Open the user interface of

DTM1 and DTM2 which

have a reference to the

same data set ‘ ‘

<
<

User changes
parameters

<
User confirms
parameters

[All changed data are stored

by DTM or frame application] ;

OnParameterChanged(XML)

<
<

Frame application receives
a DTM specific XML
document containing the
changes

\4

e.g. via list of DTMs
instantiated by the

Frame appligation frame application

determines.the DTMs
whichdave ‘a reference to
the/Same data set <

Frame application sends OnParameterCharjged(XML)

the received XML

document to all DTMs
hick k. £ kY

A

the same data set

IEC

Used methods:
IDtmApplication::StartApplication()
IDtmEvents::OnParameterChanged()

IFdtEvents::OnParameterChanged()

Figure 43 - Propagation of changes
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7.12

Locking

Within a multi-user environment it is common that more than one DTM has access to the
same data set. To synchronize DTMs which are started by several users on different
workplaces, FDT provides a locking mechanism. The target for this event mechanism is that
only one DTM has read/write access to the data set. All other DTMs have read access only.

For this reason a DTM shall lock its data set only if required and only during modification of
the data. After the instance data is saved by the Frame Application and is not further under
modification the DTM shall unlock its data set immediately to enable concurrent access to the

devic

e data by other DTM instances within a multi-user environment.

o Before opening an ActiveX® the DTM shall try to lock the dataset. If successful dll

in
c
th

IDtm::PrepareToRelease() this DTM is not suitable;dor use within a multi
epvironment.
7.12f1 Locking for non-synchronized DTMs
This | locking mechanism is suitable for ~all DTMs which do not impl
IFdtHvents::OnParameterChanged() (IFdtEvents::OnParameterChanged() r

E_N(
Figun

put fields can be enabled, in the other case user input fields shall be disabted.
osing all ActiveX® controls in case of a locked datatset the DTM should request to
e dataset and unlock the data set after Frame Application has saved the dataset.

efore an upload the DTM shall also try to lock the dataset, after upload-DTM shoul
dtContainer::SaveRequest() and unlock dataset after Frame Application has s
btaset.

DTM can only unlock the dataset if no user interface with write<access is opened.
a DTM locks its dataset after instantiation and unlocks during, for examg

DTIMPL). The mechanism shall be implemented to support multi-user environments
e 44).

user
After
save

1 call
aved

le a
user

ment
urns
(see
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Frame
Application DTM1 DTM2

DTMT requests read/write
accgss for its data set

StartApplication(parametrize) R
Open the user interface of L’J T ‘ E

DTM1 and DTM2 which < s .
have a reference to the StartApplication(pgrametrize) > A
same data set ‘ L ‘ ‘ D

L Parameter
< LockDataSet() ( changes e.g. via A
user interaction

E

S

Franpe application

detefmines the DTMs Ne S

which have a reference to ;P‘

the §ame data set and 7 DTM S

sends the lock notification disables its
input fields

[g Error case

Frarre application
detefmines the DTMs

which have a reference to $
the spme data set and Q) OnUnlockDataSet()

sendp the unlock N > DTM has old
notifiation - | FALSE TT data and
b returns
FALSE to
notify the
Frame application frame
infofms the user that 4—‘ application

DTNI2 has old data

EC

Used methods:

IDtmApplication::StartApplication()

t3inerlockDataSetl)
IFdtC dntainerockbDataSety)

IFdtContainer::UnlockDataSet()
IFdtEvents::OnLockDataSet()
IFdtEvents::OnUnlockDataSet()

Figure 44 - Locking for non-synchronized DTMs

7.12.2 Locking for synchronized DTMs

The synchronization of DTMs is an optional feature to provide a better handling for the user
within a multi-user environment (see Figure 45).
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Frame
Application DTM1 DTM2
StartApplication(parametrize) R
»
Open the user interface L‘J " ‘ E
of DTM1 and DTM2 < P :
which have a reference StartAppllcatlon(pdrametnze) > A
to the same data set ‘ ‘ ‘ ‘ D
| LockDataSet()

A

Parameter
changes e.g. via
interaction

DTM1 requests read/
write access for its data

set

Frame application

determines the DTMs 4—|
which have a reference
to the same data set and
sends the lock

notification

maoo>»

DT '\
is: s its
input fields
[All changed CD
by DTM or fr: S
OnParamete

Frame application
receives a DTM specific
XML document
containing the changes

e.g. via list of D
instantiated by
frame applicati

Frame application
determines the DTMs
which have a reference
to the same data set <

Frame application sends
the received XML
document to all DTMs

|

which have a reference h
to the same data set
] Error case
Unloe
Frame application
determines the DTMs
which have a reference
to the same data set and 4—| OnUnlockDataSet() DTM can
sends the unlock > enable its input
notification TR T fields and

A

returns true

User changes
LockDataSgt() parameters

<
<

DTM2 requests-read/
write access for.its data

set ]
and the'frame 4—1J)nLockDataSet()

application... <
« i

IEC

Used methods:
IDtmApplication::StartApplication()
IFdtContainer::LockDataSet()
IFdtContainer::UnlockDataSet()
IDtmEvents::OnParameterChanged()
IFdtEvents::OnParameterChanged()
IFdtEvents::OnLockDataSet()
IFdtEvents::OnUnlockDataSet()

Figure 45 - Locking for synchronized DTMs
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7.13 Instantiation and release
7.13.1 Instantiation of a new DTM

After creation of a DTM business object the Frame Application shall request the IPersistXXX
interface pointer and call IPersistXXX::InitNew() (see Figure 46). Within this method the DTM
business object shall initialize its default device parameters.

Frame
Application DTM

CoCreatelnstance()

» 1

Instantiate a DTM <

business object Querylnterface(IPersistPropertyBag)

V‘ ‘

Request storage interface <

IPersistPropertyBag::InitNew()

Initialize the data set

A

IDtm::Environment()

Set the environment

<

Querylnterface(IDtmInformation) |

V‘ ‘

Request information interface

<

IDtmInformation;:Getlnformation() |

Request DTM specific

information <
Frame application selects the
proper subdevice type |
IDtm::InitNew()
Initialize the DTM < ‘ ‘

IEC

Used methods:

Standard Microsoft interfaces
IDtm::Environment()
IDtm::JnitNew()

IDtmInformation;:Getinformation()

Figure 46 - Instantiation of a new DTM

7.13.2 Instantiation of an existing DTM

After creation of a DTM business object for an existing instance the Frame Application shall
request the IPersistXXX interface pointer and call IPersistXXX::Load() with a reference to the
stream object of the appropriate field device instance (see Figure 47). Within this method the
DTM business object shall initialize its device parameters based on the information of the
stream object.
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Frame DTM
Application

CoCreatelnstance()

| V¥

Instantiate a DTM
business object

Querylnterface(IPersistPropertyBag)
Request storage interface P T T

<

|PersistPronertvBag:: L oad(PropertvBaqg)
u Canaer) * u FEao-

]

Load DTM data set <

IEC.

Used methods:
Stand@rd Microsoft interfaces

Figure 47 - Instantiation of an existing DTM

7.13.3 Instantiation of a DTM ActiveX® user interface

After|creation of a DTM business object the Frame Application can instantiate a presenfation
objedt as user interface for a special task related to;the application context (see Figurg 48).
Within the Init() method the presentation object shalkinitialize its device parameters basg¢d on
the information of the business object.

Frame Presentation
Application DTM Object

GetActiveXGuid()

Request the UUID of the uuID
presentation object

V¥

A

—~
f—

CoCreatelnstance

Instantiationtand embedding
of the user interface

A 4

A

Init(IDtm,..) |

F’resentation quect loads ¢ |
instance specific data
from the buisiness object

I

Connecting the business
and the presentation object

IEC

Used methods:

Standard Microsoft interfaces
IDtmActiveXControl::Init()
IDtmActiveXInformation::GetActiveXGuid()

Figure 48 — Instantiation of a DTM user interface

7.13.4 Release of a DTM user interface

If the Frame Application wants to release a presentation object of a DTM it first has to prepare
the release by sending a notification to the presentation object (see Figure 49). After the
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IDtmActiveXControl::PrepareToRelease() method the presentation object shall release all its
connections to other components and can call DTM-specific de-initialization methods.

Used

Stand

IDtmAfctiveXControl::PrepareToRelease()

IDtmEjents::OnApplicationClosed()

7.14

7.141 State machine of instance data

7.141.1 Modifications

This
modi

Frame Presentation
Application DM Object

Notification that the
presentation object will
be released

PrepareToReleasge

—~
j—]

Presentation object
releases all connections

to other objects and
performs e.g. DTM
specific deinitialization

OnApplicationClosed()

Presentation object can be
released TRUE

Release()

Release the instance of the
presentation object

A

IEC

methods:

brd Microsoft interfaces

Figure 49 (Release of a DTM user interface

Persistent storage of-a.DTM

state machine reflects the possible states of an instance data set conce
fications™(see Figure 50).

rning
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Only valid if the newly

created data set
contains enough @
information to establish
a proper InitNew ?

communication
final remove

/ default
\ modification which causes

| an invalid data set

PrepareToDelete

1
modification which causes
a valid data set

modification which causes

a valid data set invalidModified

DoynloadAllData

PrepareToDelete vy

PrepareToDelete — V=~ /[\__} zom a

All changes of dtm data,
which were not downloaded

validModified

UploadAllData

DownloadAllData

L,

allDatalLoaded UploadAllData —

modification which|causes
an invalid data set

PrepareToDelete

IEC

Figure 50 — State machine of instance data set
The fneaning of the different states can be seen in Table 13.

Table 13 — Description of instance data set states

Stati\o\ Meaning
defaulf The contents of the instance data set are the default data. This state will typically
appear after creation of a new data set.
validModified The data set was modified In a consistent manner.
invalidModified The data set was modified. The data are not in a consistent state.
AllDatalLoaded The instance data set was loaded from or into the related device.

NOTE This state means not, that the data within the device are equal to the data
found within the related instance data set. Due to the fact that a user can use tools out
of the scope of FDT, the FDT specification cannot guarantee such a state.

zombie The instance data set is prepared to delete, no access to this data is allowed.
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All changes of dtm data IPropertyBag::Save

1.2 Persistence states

IEC

Figure 51 — Persistence states of a data set

state machine reflects the possible states of an instance data set eonhcerning
stence of data (see Figure 51). Description of the states can be found imFable 14.

Table 14 — Description of persistent states

2016

the

State Meaning &<

persis

ent The content of the instance data set is persistent, This state will typically appear a
the data set was saved by the Frame Application‘dsing the persistence interfaces
DTM.

ter
f the

transig

nt The data set was modified. These changeSr,are not saved in a persistent way. All
modified instance data within the DTM {s temporary and not synchronized with othé
DTM instances or with the Frame Apglication. A IFdtContainer::SaveRequest() call
informs the Frame Application thatithe*data set should be stored.

=

just

7.14.

2 Saving instance data of a DTM

Tos
inter
objeq
busin
state
IPers

After
objeq

ce pointer and call IPersistXXXi:Save() with a reference to the stream / property
t of the appropriate field deviCe instance (see Figure 52). Within this method the
ess object shall save all its.device parameters necessary to re-establish its com

based on the information of the stream / property bag object with
istXXX::Load() call.

saving private data*of a DTM the Frame Application is able to release the DTM bus
t.

ve the private data of a DTM object the Frame Application shall request the IPersisftXXX

bag
DTM
plete
n a

ness
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Frame DTM
Querylnterface(IPersistPropertyBag) |
|

PersistPropertyBag::Save( IPropertyBag)

#4

IlUnknown::Release() |

A

IEC

methods:

hrd Microsoft interfaces

Figure 52 — Saving instance data’of a DTM

71483 Reload of a DTM object for another instance

A Frame Application may reuse one DTM COM. object for a number of different field d

insta

IProg

Application shall instantiate a new DTM_COM object.

7.144 Copy and versioning of a.DTM instance

After

point

the dppropriate field device instance (see Figure 53). Within this method the DTM bus

objed
get 4

IPerdistXXX::Save().with a reference to a new stream / property bag object.

It is

ip to the Frame Application to handle the Frame Application-specific versioning as

and fo manage the different instance data sets for a device.

Bvice

hces by calling IPersistXXX::Load() ~several times and with different Istream /
ertyBag objects as argument. But, "if an IPersistXXX::Load() call fails, the Frame

creation of a DTM objectithe Frame Application shall request the IPersistXXX intefrface
er and call [PersistXXX:;Load() with a reference to the stream / property bag objgct of

ness

t shall initialize its;device parameters based on the information of the stream objegt. To
copy of the private data of a DTM business object the Frame Application shall call

bects
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Audit
audit
desc
docu
IDtm

When audit trail is started the Frame Application may ask the user for additional comn

(see

—additionatHinkstreferencestike-topotogy >
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Frame DTM

CoCreatelnstance

v

Querylnterface(IPersistPropertyBag) I

Frame Application creates a copy by using
Load() and Save(). It is in the responsibility
of the frame application to take care of IPersistPropertyBag::Load( istream1 )

A

information or channel assignment.

A

IPersistPropertyBag::Save( istream?2 )

A

Frame application stores
copy of instance data set
in a specific way out of the

area of project data

IEC
methods:
brd Microsoft interfaces

Figure 53 — Copy and versioning of a’DTM instance

Audit trail

trail session like username, date and.time, description and comment of the sessio
iption of all audit-trail events within” the session. It provides saving, analyzi

AuditTrailEvents.

Figure 54).

trail services are implemented in the Frame Application. It stores all information 1bout

and
ng a

mentation of the audit trail . sessions. For the DTM it offers the intelrface

nents
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DTM Frame User Dialog
Application
OnStartTransaction()
_User enters_ Ask the user for comment
into an Audit
Trail Session Enter comment etc.
ok

OnAuditTrailEvent()

v

Used
IDtmA|
IDtmA|

IDtmA

7.16

This
the If

The {

7.16.

The ¢

O

OnAuditTrailEvent()

ok |

User exits Audit
Trail Session OnEndTransaction()

o |

IEC

methods:
uditTrailEvents::OnStartTransaction()
uditTrailEvents::OnAuditTrailEvent()

uditTrailEvents::OnEndTransaction()

Figure 54'= Audit trail

Comparison of two instance data sets

section describes sequences‘to compare the data sets of two different instances
DtmDiagnosis interface.

wo DTMs invoked in the comparison have to be of the same type.

1 Comparison without user interface

equence chart for the comparison of two instance data sets is shown in Figure 55:

Ising
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Frame
Application DTM1 DTM2
The systemTag InitCompare()
of DTM2 is given to »
DTM1 using the P GetDtmForSystemTag()
InitCompare method of D >
its IDtmDiagnosis
interface Compare( L
To perform the
comparison the DTM1 DTM
accesses the data of private
DTM2 using private data
communication access
mechanism and
compare I
L, sequenc,

P

A

ReleaseCompare()

The release of the DTM2

interface pointer is forced ReleaseDtmForSystemTag()
calling ReleaseCompare <

»
»>

IEC

Used methods:
IDtmDjiagnosis::InitCompare()
IDtmDjiagnosis::Compare()
IFdtTdpology::GetDtmForSystemTag()

IFdtTdpology::ReleaseDtmForSystemTag()

Figure 55 - Comparison without user interface

7.162 Comparison with usét interface

To invoke a user interface for comparison, the sequence shown in Figure 56 is to be
perfdrmed.
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Frame
Application DTM1 DTM2
. .
InitCompare()
The systemTag of DTM2 >
is given to DTM1 using GetDtmForSystemTag()
the InitCompare method <
of its IDtmDiagnosis >
interface o
StartApplication()
The-tserirterace-is-startet - — B
using StartApplication and private
the fdtCompare flag set data
within the ~ access
applicationContext
show
GUI

The user interface is either

closed by the user or closed ® e .
by the frame applicationin o
both ways the DTM informs
the frame application by

calling OnApplicationClosed
OnApplicationClosed()

ReleaseCompare()

The release of the DTM2
interface pointer is forced
calling ReleaseCompare

ReleaseDimEobrSystemTag()

»
g

A

IEC

Equivalent to StartApplication() (as_shown in the sequence chart) ActiveX® controls can be used.
Used methods:

IDtmDjiagnosis::InitCompare()

IDtmDjiagnosis::ReleaseCompare()

IDtmAfpplicationzStartApplication()

IDtmEjents:OnApplicationClosed()

Figure 56 — Comparison with user interface

7.17 Failsafe data access

The sequence chart in Figure 57 shows how to access failsafe data from a device and its
associated function block via two independent communication links.
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Child DTM Communication Parent DTM
(F-Device) Channel (Master)
Establish connection J—

TransactionRequest()

Read fail safe data directly ‘ »
from the device Spawn
communication
process

and

Read via
established
connection

OnTransactionResponse() FT‘

Temporary store the fail safe
data read from the device

SelectFBInstance()

»

Require an association T Pproprietary fynction call
between the F-device and a The gateway channel may >
function block propagate the function call The DTM Opens e.g. a
(only done the first time) to its DTM which holds the funtion,€hart dipgram and
information of all fail safe the user select$ a fail safe
function blocks function block to be
assoeiated
<
GetFBlInstanceData()
g IC _ _
proprietary funlction call
Read the fail safe data from The gateway channel may »
the associated function block propagate the functiof call The DTM reads the fail safe

to its DTM which holds,the
information how tovread
the fail safe data from
themaster stack

data e.g. via a proprietary
protocol from thg master
stack

A

Compare the fail safe data
read from the device with
the data of the associated
function block and inform
the user in about the result

of the compare

IEC

Used methods:

IFdtC¢mmunication::TransActionRequest()
IFdtC¢mmunicationEvents::OnTransactionResponse()
IFdtFYnctionBloegkData::SelectFBInstance()

IFdtFynctionBlockData::GetFBInstanceData()

Figure 57 - Failsafe data access

7.18 Set or modify device address with user interface

In this scenario the Frame Application requests a set of specific child device addresses at bus
master DTMs. This sequence (see Figure 58) for example is started when a new DTM is
added to the topology. Similar sequences can be used if a Frame Application offers manual
change of address in context of a DTM.
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Add child DTM
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Frame
Application

The frame-application starts one child
DTM and adds it to the topology.

The

Start child DTMs and
add to topology

-«

SetChildrenAdresses(

ParentDTM

Child DTM

meth¢d of parent DTM.
Attriblite to open user interface Is set.

Parent DTM most probably opens |
ActivéX control in frame-application Open Dialog & Inltallze R:guestfbus_
dialog which requests child bus-address address from user
from gser.
Set bus-addréss
(private DTM
interface)
< |
CloseActiveX
ControlRequest()
Close Dlalog and destroy ;‘{
[FOR EACH <changed.Device> DO]
GetDTMForSystemTag()
Parent DTM request reference to child GetParameters()
DTM &t frame-application and sets the
addreps in DTMParameter XML
<Buslpformation> element. ReléaseDTM SetParameters()
ForSystemTag()
[NEXT]

Used methods:
IFdtCH
IFdtAQ
IFdtAQ

IFdtTd

IFdtTd

DTM Eddress sefting via corresponding

OpenDialogActiveX
ControlRequest()

-

Ur alternatively 10or channels:

OpenChannel ActiveXRequest()

Child Address
ActiveX

annelSubTopology2:.SetChildrenAddresses()
tiveX2:0OpenDialogActiveXControlRequest()
tiveX::ClaseActiveXControlRequest()
pology:;GetDtmForSystemTag()

palagy--ReleaseDimForSystemTag()

IDtmParameter::SetParameters()

IDtmParameter::GetParameters()

Figure 58 — Set or modify device address with user interface

7.19 Set or modify known device addresses without user interface

In this scenario, the Frame Application requests a set of device addresses at DTM, for
example after a scanning or import operation (see Figure 59).
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The frame-application starts one child DTM
for each device descrbed in ToplogyScan

Parent DTM

XML and adds DTM to the topology.

The
add
rele
this

Parg
DTM
XML
add
<Bu

Used

IFdtCH

IDtmE]

IFdtTd

IFdtTd

IDtmP]

IDtmP]

ess at parent DTM. XML containing
ant device information is passed in
call.

nt DTM request reference to child
at frame-application and sets the

ess in DTMParameter XML
Information> element.

methods:

ents::OnScanResponse()

pology::GetDtmForSystemTag()

prameter::SetParameters()

aramefer-*GetParameters()

frame-application request set of device

for each <Device> element in passed

pology::ReleaseDtmForSystemTag()

oh
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Frame Child
Application DTMs
OnScanResponse()
Start child DTMs and
add to topology
SetChildrenAddresses()
-
[FOR EACH <Device> in DTMList XML DO]
GetDTMForSystemTag() _
GetParameters()
SetParameters()
ReleaseDTMEOrSystemTag()
[NEXT]
IEC

annelSubTopology2::SetChildrenAddresses()

Figure 59 — Set or modify known device addresses without user interface

7.20 Display or modify all child device addresses with user interface

In this scenario Frame Application requests display or modification of all child device
addresses at a Parent DTM. This sequence (see Figure 60) for example is started when a
user selects the corresponding menu entry in context of a Communication DTM or a Gateway
DTM.
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Frame Parent
o Child
Applj:_atlon DTM DTMs
The frame -application determines user GetFunctions ()
interface for ApplD = fdtNetworkManagement Child
if user selected this function in context of GetActiveXGUID() Addresses
Parent DTM and opens it . ActiveX
Create and Initialize g
>
Get Child
_ GetChildNodes () [ g Rddresses
The {Parent DTM) user interface accesses
the ghild DTMs and reads the address
information stored in the parameter XML GetDTMForSystemTag()
and displays it to the user . GetParameters () .l
ReleaseDTM |:
ForSystemTag() Display |
Child >
Addresses
Set Child
Address
GetDTMForSystemTagd\()
The|(Parent DTM) user interface accesses SetParameters () i
Chilg DTM again if user selected to change >
the gdddress . The address information is ReleaseDTM
storgd in the Child DTM parameter XML . ForSystemTag() I

Used methods:

IDtm::[GetFunctions()
IDtmAfctiveXInformation::GetActive XGuid()
IFdtTqpology::GetChildNodes()
IFdtTqpology::GetDtmForSystemTag()
IFdtTqpology::ReleaseDitmForSystemTag()
IDtmPlrameter::SetParameters()

IDtmPjarameteri.;GetParameters()

Eigure 60 — Display or modify all child device addresses with user interface

7.21 Device initiated data transfer

IEC

Some protocols support data transfer services that are initiated by the device and not by the
DTM. In order to support such services, the approach shown in Figure 61 is recommended:

o the infrastructure (filter, service queue) for such services is initiated by a protocol-specific
transaction request of the DTM, dependant on the protocol, this service may be

acknowledged or not;

e the device initiated data transfer is transported by transaction responses to the initiating
request (they carry the same invokeld);

o the infrastructure for these services is terminated by a protocol-specific transaction
request of the DTM, which may carry the original invokeld as an attribute of the request

XML document.
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DeviceDTM CommChannel Device

TransactionRequest i

(invokeld1, xmlDocument)
Setup of communication
>infrastructure for device
initiated data transfer

»

[TransactionResponse(Ack)]

This type of * TransactionResponse i
* Data transfer from device
transfer can be (invokeld1, Data)
repeated O to n <
times
TransactionRequest

(invokeld2, xmIDocument)

Termihation of

TransactionResponse communication
(invokeld2) infrastructure for device
initiated data transfer

1 I 1

Figure 61 — Device-initiated data transfer

A

IEC]

Devige initiated data transfer needs mamagement by the communication infrastructure. This is
why |t is necessary to unambiguously-identify the request to initialize and terminate this| type
of behavior.

The [FransactionRequests to~initiate or terminate device initiated data transfer will tranjsport
protdcol-specific XML-documents.

The terminating TransactionRequest will contain the information necessary to terminatg the
devide initiated ( data transfer. This may include the invokeld of the initlating
TrangactionRequest.

If a DTM .initializes such services, it is required to terminate these services. The termination
has to eccur, before the DTM can go offline (DisconnectRequest / Abort). If the connection is
termipated by IFdtCommunicationEvents::OnAbort(), this service is terminated automatically.

The support of such services is protocol-specific and device-specific. If a Communication
Channel is not able to support this type of service, it will return a protocol-specific error
document in the TransactionResponse, indicating that it is not able to support this feature.

7.22 Starting and releasing DTM user interface in modal dialog

DTM requests start of user interface over IFdtActiveX2 interface implemented by Frame
Application (see Figure 62). This starts modal dialog and opens DTM user interface in it. DTM
user interface exchanges data with DTM over private interface and request closing of dialog
after work is finished. Frame Application closes the dialog and DTM user interface. Now
IFdtActiveX2:OpenDialogActiveXControlRequest() call returns to the DTM.
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Frame Frame Application DTM ActiveX
DTM Application Dialog user interface

l OpenDialogActiveX

DTM requests open of user ControlRequest(functionCall)
interface in modal dialog. >

Frame Application requests GetActiveXGuid()
GUID of DTM user interface ~
for functionCall. >

ShowModal()

V‘V

—  CoCreateControl()

fame Appication starts ‘ ‘
odal dialogs and opens <
d initializes DTM user Init(IDtm...)
terface.

n

59 3

Private data exchange

OTM user interface < ‘ ‘
interacts with DTM over >
priivate interface.

CloseActive)XControlRequest()

A

OTM sends a notification
that user interface should
bE closed. PrepareToRelease()

I} turn Frame Application
requests at user interface
r¢lease of DTM reference .

A

Llater Frame Application Close()
dloses the dialog. Now
penDialogActiveX
ontrolRequest() call <
rpturns to DTM.

Used methods:

Standgrd Microsoft interfaces
IDtmAfctiveXInformationt: GetActiveXGuid()
IFdtAqtiveX2:QpenDialogActiveXControlRequest()

IFdtAqtiveX:CloseActiveXControlRequest()

IDtmAtiveXControktnity
IDtmActiveXControl:PerpareToRelease()

Figure 62 — Modal DTM user interface

7.23 Parent component handling redundant slave

A parent component, e.g. a Communication DTM, handling a redundant fieldbus is able to
detect a Device DTM able to handle a redundant slave within execution of
IFdtChannelSubTopology::OnAddChild() by examining the parameter document of this DTM
(see Figure 63). The Communication DTM selects the redundant communication paths (either
automatically or using a dialog) and sets redundancy information to the Device DTM by calling
SetParameter().
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Device DTM provides this redundancy information within its connect request to the
Communication DTM. For each such opened connection the Communication DTM is able to
use one of the available communication paths without need for further interaction with the
Device DTM.

A Frame Application implementing the IDtmRedundancyEvents interface is able to get
topology information about redundant DTMs. In such a Frame Application the topology view
may show this redundancy information. On the other hand, Communication DTM and Device
DTM of a redundant slave can be used in a Frame Application without knowledge about
redundancy, because all redundancy functionality is handled by the Communication DTM and
its child DTMs.

Device

. ) Frame Communication DTM for
During topology planning ... Application channel redun-dant
Device is added to device
communication channel of
parent component handling ) .
redundant fieldbus ValidateAddChild()

Communicationchannel GetDTMForSyste
requests access to new child mtag().

GetParameters()
Communicationchannel LJ

detects a DTM able to handle a

redundant device
OnAddChild()

Communicationchannel GetParaméters()
detects a DTM able to handle a
redundant device

Communicationchannel selects
redundant communication path
Communicationchannel sets SetParameters()
redundant address information.
Device DTM s configured for a
redundant slave

Communicationchannel @nAddedredunda
informs frame application about ntChild()
use of DTM for reduandant
device

If device DTM conhects to slave ConnectRequest()
redundant addressinformation
isisent to
Communicationchannel

Gommunicationchannel is able
to use one of redundant
communication paths to
communicate with slave

TransactionRequest()

During topology planning ...
Device DTM is removed from | OnRemoveChild()
Communicationchannel
handling redundant fieldbus

OnRemovedRedu
Communicationchannel ndantChild()
informs frame application about
remove of DTM for reduandant
device

T

IEC
Used methods:

IDtmRedundancy::OnAddedRedundantChild()
IDtmRedundancyEvents::OnRemovedRedundantChild()

Figure 63 — Handling of a redundant slave
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7.24
7.24.
To i

Initialization of a Channel ActiveX control

1 General

nitialize a Channel

ActiveX® control

conformant to this specification,
Application has first to check, if the interface IFdtChannelActiveXControl2 exists.

the Frame

If it exists the Frame Application has to call the IFdtChannelActiveXControl2::Init2() function

at thi

s interface.

If it does not exist, the Frame Application calls the IFdtChannelActiveXControl::Init() function.

7.24,

Figune 64 describes the sequence of the Channel ActiveX® control initialization, for the
he Channel ActiveX® control provides the IFdtChannelActiveXControl2 interface.

that

the

the
IFdt

the
IFdt
fung

Used
IUnko

IFdtCH

7.24,

Supports IFdtChannelActiveXcontrol2

rame instanciates the control

rame successfully accesses the
ChanelActiveXControl2 interface

rame calls the
ChannelActiveXControl2::Init2()
tion

methods:

vn::Querylinterface

Figun
that

Frame
Application

annelActiveXControl2:iInit2()

Create

IUnknown::Querylnterface

| Channel ActiveX

Control

(IEdtChannelActiveXControl2) o

*IFdtChannelActiveéXControl2

IFdtChannelActiveXControl2:: Init2()‘

3 Does’not support IFdtChannelActiveXControl2

|

Figure-64 - Init of Channel ActiveX with IFdtChannelActiveXControl2

e 65 describes the sequence of the Channel ActiveX® control initialization for the

h o O h oo o AP a R)-oon

..... Ao

case

IEC
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Frame
Application

l Create o Channel ActiveX

the frame instanciates the control Control
IUnknown::Querylnterface
(IFdtChannelActiveXControl2) >

the frame fails to access the ]
IFdtChannelActiveXControl2 interface ] nal_

IUnknown::Querylnterface
(IFdtChannelActiveXControl) -

2016

Used
IUnko

IFdtCH

7.25
7.25,

The
asso

Each
provi
IDtm

If the

thaf Fra il

. J
IFdtChannelActiveXControl interface e *|EdtChannelActiveXControl LJ

the frame calls the IFdtChannelActiveXContorl::Init() g
IFdtChannelActiveXControl::Init() function o

IEC

methods:
vn::Querylinterface

annelActiveXControl::Init()

Figure 65 - Init of Channel ActiveX® without IFdtChannelActiveXControl2

DTM upgrade

1 General

first step to be resolved during upgrade is to verify if the saved data set can be

ciated with the new DTM,

DTM should expose_a-unique identifier (UUID) specifying its data set format. A DTN
e a list of compatible data set formats it can load. These UUIDs are returned as p
nformation::Getlnformation() method call.

1 can
brt of

CLSID and-the ProglID of the DTM is not changed it is up to the DTM to handle version

upgrade. The )list of supported data set formats may not be considered by the Frame

Appli
done

by the DTM when the data is loaded.

cationnwhen data is loading in this case. Additional check for data compatibility shall be

7.25.

2 Saving data from a DTM to be upgraded

The first step is to store the information from the DTM that will be upgraded.

The Frame Application needs to store additional information about the DTM:

e C
e U

LSID of the DTM;
UID of the stored data format;

e Storage type;

e A

dditional information about the device.

This information is associated to the stored data and can be used later by the Frame

Appli

cation to identify and manage data set.
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The diagram given in Figure 66 provides an illustration of that sequence:

Frame-
Applicati DTMor BTM
on
Frame application gets the UUID from Getlnformation() R DTM provides
DataFormats\CurrentdataSetID DTMDeviceType
as returned in Getlnformation and information
associates it to the DTM/BTM type
Frame asks the DTM/BTM to store it's IPersistXXX Save()

persistent data

DTM/BTM 1
Data

fFrame associates the UUID from
}ataFormats \Current\dataSetID

om DtmDeviceType to the persisted data |
rame stores the ClassID, Persistent Type

tc. for further use
Figure 66 — Saving data from a DTM to be upgraded

DTM/BTM 1
Data

7.2503 Loading data in the replacement DTM
After[the Frame Application created an new DTM, the newly created DTM loads the data set
of the replaced DTM (see Figure 67).
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New
DTMor BTM

1

DTM provides
DTMDeviceType
information

es from
DtmInfo\DtmDeviceTypes\DtmDeviceType
as|returned in Getinformation

Friwlne application gets list of supported device

Fof each of the device types supported by the
DTM/BTM that match to the device type info
refurned in the topology scan, the frame verifies if
thg UUID returned in
DataFormats\Supported{ataSetID

is gqual to the UUID associated to the stored data

When the frame finds matching UUIDs, it loads
thg saved data to the DTM

DTM/BTM 1
Data

7.26

This

and \VriteRequest().

Getlnformation()

v

IPersistXXX.Load()

Figure 67 - Loading data in the replacement DTM

Usage of IDtmSingleDeviceDataAccess::ReadRequest / Write Request

|[EC

sequence chart (see Figure 68) gives an example regarding handling of ReadRequest()



https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

IEC TR 62453-41:2016 © IEC 2016

Used

IDtmS

IDtmS

IDtmS

IDtmS

IDtmS

IDtmS

Application

Frame Application requests
list of available items

Frame Application selects
items to read out of the

Frame

- 199 —

ItemListRequest()

DTM

OnltemListResponse()

v

P

IDtmE!

provided list
ReadRequest()*

Frame Application g

requests data DTM reads data out of
OnProgress()* the device. Itmay has to

- ool IH
Frame Application gets the < connection
data related to the related OnReadResponse()*

items via specified XML
document

Contents of item list has
changed due to a
configuration change of
the DTM

Frame Application requests
list of available items

Frame Application selects or
updates items to write out of
the provided list

Frame Application writes
data

Frame Application gets the
data related to the related
items via specified XML
document

methods:

OnDeviceltemListChanged()

ItemListRequest()

OnltemListResponse()

1

WriteRequest()*

OnWriteResponse()*

A

|

ngleDeviceDataAccess::ltemListRequest()

ngleDeviceDataAccessEvents::OnltemListResponse()

ngleDeviceDataAgcess::ReadRequest()

ngleDeviceDataAccess::WriteRequest()

ngleDeviceDataAccessEvents::OnReadResponse()

ngleDeviceDataAccessEvents::OnWriteResponse()

DTM writes data into the
device

IEC

7.27

A BTM is created by the same mechanism as a DTM, which means the Frame Application
always creates a BTM. If a DTM shall create a BTM, it has to use the interface IFdtTopology

I T art s} L)
eSO TogtesSS(y

Figure 68 — Usage of IDtmSingleDeviceDataAccess

Instantiation of DTM and BTM

of the Frame Application. BTMs are instantiated by

e Frame Application according to the defined sequence,

e DTM triggers as described below.

The verification of assigned Child-BTMs is done by using the ValidateAddChild() method of

the IFdtChannelSubTopology interface.



https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

- 200 - IEC TR 62453-41:2016 © IEC 2016

The general sequence is shown in the following chart (see Figure 69). The creation of BTMs
is possible in any of the following states:

running;
configured;
communication set;
going online;

going offline;

e online.
The {rigger for creating BTMs (shown in the chart by the event Trigger to initiate BTMs) can
originate from the following sources:
o the DTM GUI (e.g. the GUI of the running DTM provides a method “add blo¢k™);
e alfunction exposed by the DTM (that is, a function without GUI);
e afp eventon the DTM (e.g., transition from state “running” to state “configured”);
Erame DTM Channel
! i !
™ i |
S | i
I ]
Create() i E
: Create() :
—Internal Activation()
Sequence "Create() - Instantiate()" :
see chapter 5.12.1 of FDT Specifi¢ation

return from Instantiate()

[———Trigger o Initiate BTMs()

*:IFdtBtmTopology::CreateChild()

Sequence "CreateChild() - OnAddChild()" :

see chapter 5.2.1.2 of FDT Specifjcation

\

*: IFdtSubTopology::OnAddChild()

——— "IFdiSubTopology:0na

—Create()
—

*: Instantiate()

h\\

I

Figure 69 — General sequence of creation and instantiation of blocks

IEC
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The Frame Application can reject the CreateChild method. In this case, the procedure of

creat

ion of the BTM is aborted. It is up to the user to create the BTM.

It does not matter how the BTMs initiation is triggered. The general sequence of events does
not change. Thus, each DTM and each BTM is handled according to the DTM state machine.

If the DTM is loaded (transition from state ‘Up’ to state ‘Existing Created’ to state ‘Running’), it
shall not automatically trigger the BTM creation. The Frame Application should handle the
instantiation of the BTMs.

8 1

8.1
8.1.1

Each

Frame Application, or a separate DTM presentation object shall-be registered in

Wind
of a
Micrd

The

DTM
DTM
differ

8.1.2
FDT

nstallation Issues

Registry and device information
Visibility of business objects of a DTM
business object class within a DTM which should be visible for_integration withi
ows® registry using FDT-specific COM-component category entries. These class ok

DTM can then be detected by a Frame Application or a €onfiguration tool usin
soft® standard component category manager.

BTM to DTM assignment follows the same model as~the assignment of module D
to DTM. Vendors are encouraged to define a unique CATID for the protocol bet

ent devices if the same BTMs are used.

Component categories

defines the following component categories (see Table 15).

Table A5 - Component categories

n the

the
jects
) the

Bvice
veen

and BTM in order to ensure correct block assighment. The same CATID can be usked in

CATID description in the SYM @E NAME OF UUID of the CATID Description
registry (‘ E CATID
“FDT PTM” CATID_FDT_DTM {036D1490-387B-11D4- Object compatible to FDT
86E1-00E0987270B9} major version 1 provifling

class information via
IDtmInformation.

“FDT PTM device” CATID_FDT_DEVICE {036D1491-387B-11D4- Device object of a DT|M
86E1-00E0987270B9} for integration within p
Frame Application
"FDT PTM fmodule” CATID_FDT_MODULE {036D1492-387B-11D4- Module object of a DTM
86E1-00E0987270B9} for integration within p
Frame Application
“FDT BTM” CATID_FDT_BTM {036D1690-387B-11D4- Object represents a block

86E1-00E0987270B9}

A CATID consist of its symbolic name and the UUID within the registry. The FDT IDL defines
a symbolic name, e.g., CATID_FDT_DTM.

Table 16 shows the valid combination of category ids:
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Table 16 — Combinations of categories

SYMBOLIC NAME OF | CATID_FDT_DTM | CATID_FDT_DEVICE | CATID_FDT_MODULE | CATID_FDT_BTM
THE CATID

CATID_FDT_DTM N S S

CATID_FDT_DEVICE | ¥

CATID_FDT_MODULE

CATID_FDT_BTM N

For gxample, class objects shall register for categories according to the list given in Tabl¢ 17:

Table 17 — Example for DTM registration

Description Categories ()\/\x

DTM fpr a device CATID_FDT_DTM
CATID_FDT_DEVICE

DTM fpr a module of a modular device CATID_FDT_DTM
CATID_FDT_MODULE

It is expected that a DTM will first create any categories ityuses and then registers for {hose
categories during installation. Deregistering a server should cause it to be removed from that
cateqory but not to deregister the category by~itself. For more information refgr to
documentation of ICatRegister in MSDN®.

A DTM may register additional component catégories according to COM rules.

8.1.3 Registry entries

Each| object (device, module, channel, class, presentation) within a DTM shall provide all
COM| required registry entries; within HKEY_CLASSES ROOT and shall support |self-
registration.

8.1.4 Installation issues

It is|assumed that the DTM vendor will provide a SETUP.EXE to install the needed
compgonents for this” DTM. This will not be discussed further. Other than the 4ctual
components, the main issue affecting COM software is management of the Windows® registry
and ¢omponent categories.

All FPT coemponents shall have a version information resource containing at least a vdrsion
number,”so that an installation tool can decide whether it can overwrite an inselalled

component or not.

Furthermore a Frame Application is responsible to install all FDT related XML schemas. A
DTM has to wuse these documents provided by the Frame Application via
IFdtContainer::GetXMLSchemaPath().

DTM-specific schemas within FDT related XML documents shall be declared as an inline
definition. During the de-installation of FDT related components, the procedure has to take
care about the availability of the FDT related interface description To avoid problems the
usage of Microsoft® installer technology is mandatory. This means all merge modules
provided by FDT Group shall be used. For example, it is not allowed to copy the FDT100.dll
directly on the PC. Furthermore, all common DLLs (e.g. for usage of ATL, VB runtime or third
party controls) shall be installed via merge modules if provided by the vendor of the DLL.
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Furthermore, it is highly recommended not to include the FDT-specific interface description
(IDL) within own components.

8.1.5 Microsoft’s standard component categories manager

Using the Microsoft® standard component categories manager a Frame Application is able to
query a list of all available DTMs or a list of DTMs with a set of specific categories by using
the interface method ICatInformation::EnumClassesOfCategories.

8.1.6 Building a Frame Application-database of supported devices

By uging this information, a Frame Application is able to build a database with

all available DTMs;
all available BTMs;
e DTMs supporting a specific fieldbus;
stipported field devices;
e

C.

Based on this information it is possible to generate{a mapping between specific field deyices
and gupporting DTMs. This functionality is described in 5.8.1.

8.1.7 DTM registration
DTMs$ have to write registry entries whepever the DTM is

e installed,
e uhinstalled,

¢ modified, (e.g. new device types are supported or the DTM was updated (bug fix)).

If thel path doesn’t existiithe first installed DTM has to create the path.

A FDIT root path issdefined for FDT in windows registry:

DTM registration — Path in registry

[HKEY_LOGAL MACHINE\SOFTWARE\FDT\DTMCatalogUpdates]8

174 | - n-at D intiaon.
ey ofFat D eSeripHon

ModificationComment REG_SZ (String Value) Mandatory: Any string, e.g.:
Timestamp of modification.

Empty string alloweda.

ModificationFlag REG_SZ (String — GUID) Mandatory: GUID created by DTM
setup during setup runtime.

a |nstead of setting this attribute to optional, it's mandatory and allowed to set an empty string. This avoids
having old comment together with new flag.

8 HKEY_LOCAL_MACHINE allows DTMs to write a registry key and string. During DTM setup user has to have
administrator permissions anyway, so there is no missing permission for writing to the registry. During other
use case sessions, a user can have normal permissions. Then a Frame Application only reads the registry
keys, so the missing write permission is not a problem.
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Frame Applications may update a DTM Library and save the last known ModificationFlag entry
internally.

A Frame Application can easily check if there is a need to update the DTM catalog by
comparing last known entry with current entry.

NOTE
bean

It was seen as acceptable to leave the entry in registry without a concept for a cleanup because there may

umber of Frame Applications installed on one PC.

Frame Applications are only allowed to read these keys. DTMs shall update ModificationFlag
and ModificationComment during setup.

8.2
8.2.1

Ther
systg

° g

e d
[ ]

e G

O

Paths and file information
Path information provided by a DTM

b are several possibilities where a DTM has to provide paths to files)on the loce
m:

ons and bitmaps (<Devicelcon>,<Blocklcon>, <DeviceBitmap>)

bcumentation (<DocumentFile>, <DocumentExe>)

rotocol-specific schemas (<DtmSchemaPath>)

SD files (<deviceTypelnformationPath>)

Usudlly, these files will be copied on the local file system during DTM installation. The

has t

8.2.2

Db provide the full path (including the drive).

Paths and persistency

Installation on different PCs may lead to different path information.

Sincg
rely ¢

Gend

This
DTM

n path information, which is stered in its instance data set.
ral rule: A DTM shouldmever store path information in its instance data set.

rule is also validfor paths that are provided by the Frame Application and used b
(e.g. IFdtBulkData:GetinstanceRelatedPath, IFdtBulkData:GetProjectRelatedPath

IFdtGontainer:GetXmiSchemaPath)

Exam

Install

le:

ation(path on PC-A “c:\programs\manufacturer\” leads to the Icon path:

| file

DTM

a DTM instance data set could~be copied from one PC to another PC, a DTM sha|l not

y the
and

Install

8.2.3

<fdt:Devicelcon path="file://c:/programs/manufacturer/icons/device.ico" />

ation path on PC-B: “d:\programme\manufacturer\” leads to the Icon path:

<fdt:Devicelcon path="file://d:/programme/manufacturer/icons/device.ico" />

Multi-user systems

Some Frame Applications provide multi-user capability, which means that the system is
distributed over several PCs. In such a system, the Frame Application should not retrieve path
information from one PC and expect that the file is also available on all other PCs in the same

path.

General rule: Path information provided by FDT interfaces is only valid on the local PC.
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9 Description of data types, parameters and structures

9.1 Ids
Ids are unique identifiers in a specific context. They are used to identify components,

notification about user roles and rights, and for the association of asynchronous function calls,
as shown in Table 18.

Table 18 — FDT-specific lds

Name Data type Description
invokqld FdtUUIDString An invokeld of a request method of a server object is a unigule
identifier to be generated by the client via CoCreateGuid()»ARI and
is only valid within the calling object. Within a callback 'methdd this
identifier shall be used by the client to identify thejappfopriatp

request send to the server object.

Association of asynchronous function calls js'used for methogls like
xxxRequest(), OnxxxResponse()

systemTag BSTR Unique identifier of a device instance Wwithin a project of the frame
Application. The system tag will besset during the initializatiop of a
DTM and has to be used by the BTM for all instance-specific
function calls to the Frame Application. The DTM shall not stpre
the systemTag (e.g. in the instance data set). The DTM may hot
rely on the fact that it receives the same systemTag during efich
initialization (call of IDtm+:Environment() or IDtm2::Environm¢nt2())

CommunicationReference | FdtUUIDString Mandatory identifiefor a communication link to a device. This
identifier is allocated by the communication component during the
connect via CoCredteGuid() APIl. The communication referente

has to be used, for all following communication calls.

9.2 | Data type definitions

For hasic datatypes mapping given in Table 19 is defined:

Table 19 — Basic data types

('»\tja type Mapping to COM data types
Classldentifier CLSID / ProglD
[banguagelD LCID
ObjectReference IUnknown pointer
uuID uuID
URI URI

The following helper objects for documentation are defined (see Table 20):
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Table 20 — Helper objects for documentation

2016

Name

Data type

Description

FdtUUIDString

BSTR

String containing a unique identifier according to the Microsoft®

standard UUID.

The format shall be e.g. “C2137DD1-7842-11d4-A3C9-
005004DC410F” (without bracket).

Due to the definition of the UUID format, the value shall NOT
handled in a case sensitive way. That means comparing

be

“C2137dd1-7842-11d4-A3C9-005004DC410F” with “C2137DD1-

7842-11d4-A3C9-005004DC410f” will return TRUE

FdtXnfIDocument

BSTR

String containing an XML document

FdtXP|

ath

BSTR

String containing an Xpath to an element of an XML documer

For FDT 1.2 and FDT 1.2.1 the Xpath has to be the root ta
“FDT” — XML documents are accepted as completesndocumer
Otherwise the DTM informs the Frame Application‘via the evd
interface about the occurred of errors

Exceptions:
- IFdtChannel::GetChannelPath(), refer.to method descriptior

- Interface IFdtTopology, usage as channel path within the
specified methods

= B

nt

All bo

lean parameters

VARINAT_BOOL

TRUE and FALSE according(to the definition of VARIANT_TH
and VARIANT_FALSE

UE
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Annex A
(normative)

FDT IDL

This IDL file should never be modified in any way. The standard marshaller may be used
based on a type library generated from this IDL. If vendor-specific interfaces are added to the
application (which is allowed) a SEPARATE vendor-specific IDL file shall be generated to
describe only those interfaces and a separate vendor-specific ProxyStub DLL to marshal only
thosgnterfaces.

JEEERRHRRREERRE R AR AR AR R R AR R AR R R AR R R R AR R R Rk kR

*

*FDT| 1.2.1 Interfaces

R i AA ARt A AR S R A A RS AR S A R S A R A Rl S At A A AR Al it )

[
uuid(936D1471-387B-11D4-86E1-00E0987270B9),

versign(1.20100)
]
library] Fdt100

{
impoftlib("STDOLE2.TLB");

/I FDT Datatypes

typedef [uuid(036D1472-387B-11D4-86E1-00E0987270B9), version(1.0)] BSTR FdtUUIDString;
typedef [uuid(036D1473-387B-11D4-86E1-00E0987270B9), version(1.0)] BSTR FdtXmIDocument;
typedef [uuid(036D1474-387B-11D4-86E1-00E0987270B9), version(1.0)] BSTR FdtXPath;

/I Fofward declaration of all required interfaces
interface IFdtContainer;

inﬂ:rface IFdtChannelCollection;

inferface IFdtCommunication;

11
/I PTM Interfaces
/| F=============

/1 IDtn
[
odl,
uuidf(036D1481-387B:11D4-86E1-00E0987270B9),
duall,
oleajutomation
]
interface |Btm: IDispatch {

[id(Px1)]
HRESULT Environment(

fABSFR-systemtes;

[in] IFdtContainer* container,

[out, retval] VARIANT_BOOL* result);

[id(0x2)]

HRESULT InitNew(

[in] FdtXmIDocument deviceType,
[out, retval] VARIANT_BOOL* result);
[id(0x3)]
HRESULT Config(
[in] FdtXmIDocument userlinfo,
[out, retval] VARIANT_BOOL* result);

[id(0x4)]

HRESULT SetCommunication(

[in] IFdtCommunication* communication,
[out, retval] VARIANT_BOOL* result);

[id(0x5)]

HRESULT PrepareToRelease(

[out, retval] VARIANT_BOOL* result);

[id(0x6)]
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HRESULT PrepareToReleaseCommunication(
[out, retval] VARIANT_BOOL* result);
[id(0x7)]
HRESULT ReleaseCommunication(
[out, retval] VARIANT_BOOL* result);
[id(0x8)]
HRESULT PrepareToDelete(
[out, retval] VARIANT_BOOL* result);
[id(0x9)]
HRESULT SetLanguage(
[in] long languageld,
[out, retval] VARIANT_BOOL* result);
[id(0xa)]
HRESULT GetFunctions(

IEC TR 62453-41:2016 © IEC 2016

[out, retval] FdtXmIDocument* result);
[id(Pxb)]
HRESULT InvokeFunctionRequest(
[in] FdtUUIDString invokeld,
[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL *result);
[id(Pxc)]
HRESULT PrivateDialogEnabled(
[in] VARIANT_BOOL enabled,
[out, retval] VARIANT_BOOL *result);

h

/I IDtmpActiveXInformation
[
odl,
uuidl(036D1480-387B-11D4-86E1-00E0987270B9),
duall,
oleautomation
]
interface IDtmActiveXInformation: IDispatch {

[id(px1)]
HRESULT GetActiveXGuid(

[in] FdtXmIDocument functionCall,

[out, retval] FdtUUIDString* result);

[id(Px2)]

HRESULT GetActiveXProgld(

[in] FdtXmIDocument functionCall,

[out, retval] BSTR* result);

h

/I IDtnmpApplication
[
odl,
uuid(036D147E-387B-11D4-86E1-00E0987270B9),
duall,
oleautomation
]
interface IDtmApplication: IDispatch {

[id(px1)]
HRESULT StartApplication(

[in] FAtUUIDString invokeld,

[in] FdtXmIDocument functionCall,

[iIn]"\BSTR windowTitle,

fout; retval] VARIANT_BOOL* result);

[id (6%t
HRESULT ExitApplication(
[in] FAtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

3

// IDtmChannel
[
odl,
uuid(036D1489-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation

interface IDtmChannel: IDispatch {
[id(0x1)]
HRESULT GetChannels(
[out, retval] IFdtChannelCollection** result);
b3


https://iecnorm.com/api/?name=36ad6bc35ff398048f9505ae916f8228

IEC TR 62453-41:2016 © IEC 2016 - 209 -

// IDtmDocumentation

[
odl,

uuid
dual
olea

(036D147C-387B-11D4-86E1-00E0987270B9),

utomation

interface IDtmDocumentation: IDispatch {
[id(0x1)]
HRESULT GetDocumentation(

b

//'1Dtm

[in] FdtXmIDocument functionCall,
[out, retval] FdtXmIDocument* result);

Diagnasis

[
odl,
uuid
duall
oleq
]
inter
[id(
HR
[id(
HR

fid(
HR

[id(
HR

b

/1 1Dtnf

[
odl,
uuid
dual
oleq

]
inter
[id(
HR

HR

b

/1 IDtn

[
odl,
uuid
d

036D1476-387B-11D4-86E1-00E0987270B9),

utomation

ace IDtmDiagnosis: IDispatch {

Dx1)]

ESULT Verify([out, retval] VARIANT_BOOL* result);
Dx2)]

FSULT InitCompare(

[in] BSTR systemTag,

[out, retval] VARIANT_BOOL* result);

Dx3)]

FSULT Compare(

[out, retval] VARIANT_BOOL* result);
Dx4)]

FSULT ReleaseCompare(

[out, retval] VARIANT_BOOL* result);

ImportExport

036D148E-387B-11D4-86E1-00E0987270B9),

utomation

ace IDtmImportExport: IDispatch {
Dx1)]

ESULT Import(

[in] IStream* stream,

[out, retval] VARIANT_BOOL” result);
[id(0x2)]

FSULT Export(

[in] IStream* stream,

[out, retval] VARIANT_BOOL* result);

Information

036D.147F-387B-11D4-86E1-00E0987270B9),
hal,

ole

]

" "
onTaton

interface IDtmInformation: IDispatch {
[id(0x1)]
HRESULT GetInformation(

b

[out, retval] FdtXmIDocument* result);

/I IDtmOnlineDiagnosis

[
odl,

uuid
dual
olea

]

(036D1477-387B-11D4-86E1-00E0987270B9),

utomation

interface IDtmOnlineDiagnosis: IDispatch {
[id(0x1)]
HRESULT Compare(

[out, retval] FdtXmIDocument* result);
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[id(0x2)]
HRESULT GetDeviceStatus(
[out, retval] FdtXmIDocument* result);
|5

// IDtmOnlineParameter
[
odl,
uuid(036D1483-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation
]
interface IDtmOnlineParameter: IDispatch {

[id(0x1)]
HRESUIL T CancelAction(

IEC TR 62453-41:2016 © IEC 2016

[in] FdtUUIDString invokeld,
[out,retval] VARIANT_BOOL* result);
[id(Px2)]

HRESULT DownloadRequest(

[in] FAtUUIDString invokeld,

[in] FdtXPath parameterPath,

[out,retval] VARIANT_BOOL* result);

[id(Px3)]

HRESULT UploadRequest(

[in] FAtUUIDString invokeld,

[in] FdtXPath parameterPath,

[out,retval] VARIANT_BOOL* result);

h

/I |DtjnParameter
[
odl,
uuidl(036D147D-387B-11D4-86E1-00E0987270B9),
duall,
oleajutomation
|
interface IDtmParameter: IDispatch {

[id(px1)]
HRESULT GetParameters(

[in] FdtXPath parameterPath,

[out, retval] FdtXmIDocument* result);

[id(px2)]

HRESULT SetParameters(

[in] FdtXPath parameterPath,

[in] FdtXmIDocument FdtXmIDocumént,

[out, retval] VARIANT_BOOL? résult);

// PTM event interfaces

/I IFdtCommunicationEvents
[
ofil,
uuid(036D1485-387B-11D4-86E1-00E0987270B9),
duall,
oleautomation

] lo.

intertacetHdtCommunicationtEvents: :D;apat\,ll {
[id(0x1)]
HRESULT OnAbort(

[in] FdtUUIDString communicationReference );

[id(0x2)]
HRESULT OnConnectResponse(

[in] FAtUUIDString invokeld,

[in] FdtXmIDocument response);
[id(0x3)]
HRESULT OnDisconnectResponse(

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument response);
[id(0x4)]
HRESULT OnTransactionResponse(

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument response);
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// IFdtEvents

[

odl,
uuid(036D1478-387B-11D4-86E1-00E0987270B9),
dual,

oleautomation

interface IFdtEvents: IDispatch {
[id(0x1)]
HRESULT OnChildParameterChanged(
[in] BSTR systemTag);
[id(0x2)]
HRESULT OnParameterChanged(
[in] BSTR systemTag,

[in] EdtXmlDocument pnmmpfnr\'
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[id(Px3)]

HRESULT OnLockDataSet(

[in] BSTR systemTag,

[in] BSTR userName);

[id(Px4)]

HRESULT OnUnlockDataSet(

[in] BSTR systemTag,

[in] BSTR userName,

[out, retval] VARIANT_BOOL* result);

1
/I PTM ActiveX Control interfaces

// S
1

/1 IDtmActiveXControl
[
odl,
uuidf(036D1486-387B-11D4-86E1-00E0987270B9),
duall,
oleajutomation
]
interface IDtmActiveXControl: IDispatch {

[id(Px1)]
HRESULT Init(
[in] FAtUUIDString invokeld,
[in] FdtXmIDocument functionCall,

[in] IDtm* dtm,
[out, retval] VARIANT_BOOL? résult);
[id(Px2)]

HRESULT PrepareToRelease(
[out, retval] VARIANT_BOOL* result);

11
/I FDT Channel interfaces

/] F=========Z==c=========
11

/I IFdtChannel

[
odl,

uuid(e36b
dual,
oleautomation

interface IFdtChannel: IDispatch {
[id(0x1)]
HRESULT GetChannelPath(
[out, retval] FdtXPath* result);
[id(0x2)]
HRESULT GetChannelParameters(
[in] FdtXPath parameterPath,
[in] FdtUUIDString protocolld,
[out, retval] FdtXmIDocument* result);
[id(0x3)]
HRESULT SetChannelParameters(
[in] FdtXPath parameterPath,
[in] FdtUUIDString protocolld,
[in] FdtXmIDocument XmIDocument,
[out, retval] VARIANT_BOOL* result);
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b

/I IFdtChannelActiveXInformation

[

odl,
uuid(F2BD2970-13FA-470c-A28C-6A5969A04037),
dual,

oleautomation

]

interface IFdtChannelActiveXInformation: IDispatch {
[id(0x1)]
HRESULT GetChannelActiveXGuid(

[in] FdtXmIDocument functionCall,

out_retvall EdtliL] ISt:'ng* result):

IEC TR 62453-41:2016 © IEC 2016

[id(Px2)]

HRESULT GetChannelActiveXProgld(

[in] FdtXmIDocument functionCall,

[out, retval] BSTR* result);

[id(Px3)]

HRESULT GetChannelFunctions(

[in] FdtXmIDocument operationState,
[out, retval] FdtXmIDocument* result);

b

/I IFdfCommunication
[
odl,
uuid(039ECFC4-9CA8-44e6-944D-B37F288A34D8),
duall,
oleautomation
]
interface IFdtCommunication: IDispatch {

[id(Px1)]
HRESULT Abort(
[in] FdtXmIDocument fieldbusFrame);

[id(Px2)]

HRESULT ConnectRequest(

[in] IFdtCommunicationEvents* callBack,
[in] FAtUUIDString invokeld,

[in] FAtUUIDString protocolid,

[in] FdtXmIDocument fieldbusFrame}
[out, retval] VARIANT_BOOL* result);
[id(Px3)]

HRESULT DisconnectRequest(

[in] FAtUUIDString invokeldy

[in] FdtXmIDocument fieldbusFrame,
[out, retval] VARIANTLSBOOL™ result);
[id(px4)]

HRESULT TransactionRequest(

[in] FAtUUIDString invokeld,

[in] FdtXmJBocument fieldbusFrame,
[out, retyallVARIANT_BOOL* result);
[id(Px5)]

HRESULT GetSupportedProtocols(

[out, retval] FdtXmIDocument *result );
[id(Px6)]

HR:GULT SU\A‘UCIIL‘CBCB;II(
[in] FdtXmIDocument fieldbusFrame,
[out, retval] VARIANT_BOOL* result);
[id(0x7)]
HRESULT SequenceStart(
[in] FdtXmIDocument fieldbusFrame,
[out, retval] VARIANT_BOOL* result);
[id(0x8)]
HRESULT SequenceEnd(
[in] FdtXmIDocument fieldbusFrame,
[out, retval] VARIANT_BOOL* result);

b

/I IFdtChannelSubTopology

[

odl,
uuid(036D1484-387B-11D4-86E1-00E0987270B9),
dual,
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oleautomation

]
interface IFdtChannelSubTopology: IDispatch {
[id(0x1)]
HRESULT ScanRequest(
[in] FdtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);
[id(0x2)]
HRESULT ValidateAddChild(
[in] BSTR childsystemTag,
[out, retval] VARIANT_BOOL* result);
[id(0x4)]
HRESULT ValidateRemoveChild(
[in] BSTR childsystemTag,

* result):

[id(Px5)]

HRESULT OnAddChild(

[in] BSTR childsystemTag);
[id(px6)]

HRESULT OnRemoveChild(

[in] BSTR childsystemTag);

b

/I lIFdtFunctionBlockData
[
odl,
uuid(036D1475-387B-11D4-86E1-00E0987270B9),
duall,
oleajutomation
]
interface IFdtFunctionBlockData: IDispatch {

[id(Px1)]
HRESULT SelectFBInstance(

[in] BSTR systemTag,

[out, retval] VARIANT_BOOL* result);

[id(Px2)]

HRESULT GetFBlInstanceData(

[in] BSTR systemTag,

[out, retval] FdtXmIDocument* result);

/1
/I FDT Channel ActiveX Control interfaces

// S S S S S S S S S S S S S g S o=======C
/1

/I' [FdtChannelActiveXControl
[
odl,
uuid(036D148B-387B-11D4:86E1-00E0987270B9),
duall,
oleautomation
]
interface IFdtChannelActiveXControl: IDispatch {

[id(Px1)]
HRESULT Init(

[in] FAtUUIDString invokeld,

[in]NEdtChannel* channel,

fout; retval] VARIANT_BOOL* result);

[id(8x231
HRESULT PrepareToRelease(
[out, retval] VARIANT_BOOL* result);
3

1
/I Frame Application interfaces

// IDtmEvents
[
odl,
uuid(F15BA42E-BBF1-42ed-8009-7F664A002CFB),
dual,
oleautomation
]
interface IDtmEvents: IDispatch {
[id(0x1)]
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HRESULT OnParameterChanged(

[in] BSTR systemTag,

[in] FdtXmIDocument parameter);
[id(0x2)]
HRESULT OnErrorMessage(

[in] BSTR systemTag,

[in] BSTR errorMessage);
[id(0x3)]
HRESULT OnProgress(

[in] BSTR systemTag,

[in] BSTR title,

[in] short percent,

[in] VARIANT_BOOL show);

[id(0x4)]
HRESULT OnliploadFinished(
[in] FAtUUIDString invokeld,
[in] VARIANT_BOOL success);

[id(Px5)]

HRESULT OnDownloadFinished(

[in] FdtUUIDString invokeld,
[in] VARIANT_BOOL success);
[id(px6)]

HRESULT OnApplicationClosed(

[in] FAtUUIDString invokeld);
[id(Px8)]

HRESULT OnFunctionChanged(

[in] BSTR systemTag);

[id(0x9)]
HRESULT OnChannelFunctionChanged(
[in] BSTR systemTag,
[in] FdtXPath channelPath);
[id(Pxa)]
HRESULT OnPrint(
[in] BSTR systemTag,
[in] FdtXmIDocument functionCall);
[id(Pxb)]
HRESULT OnNavigation(
[in] BSTR systemTag);
[id(Pxc)]
HRESULT OnOnlineStateChanged(
[in] BSTR systemTag,
[in] VARIANT_BOOL ontineState);
[id(0xd)]
HRESULT OnPreparedToReleasg(
[in] BSTR system;Fag);
[id(0xe)]
HRESULT OnPreparedToReleaseCommunication(
[in] BSTR systemTag);
[id(0xf)]
HRESULT OnlInvoKedFunctionFinished(
[in] FAtUUIDString invokeld,
fin] VARIANT_BOOL success);
[id(0x10)]
HRESULTOnScanResponse(
[in] FdtUUIDString invokeld,
[in] FdtXmIDocument response);

h

/I IDtmAuditTrailEvents
[
odl,
uuid(036D1479-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation
]
interface IDtmAuditTrailEvents: IDispatch {
[id(0x1)]
HRESULT OnStartTransaction(
[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);
[id(0x2)]
HRESULT OnAuditTrailEvent(
[in] BSTR systemTag,
[in] FdtXmIDocument logEntry);
[id(0x3)]
HRESULT OnEndTransaction(
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[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);

b

/1 IFdtActiveX
[
odl,
uuid(5959f485-2c51-4a55-80a7-dd3c45d8baf2),
dual,
oleautomation

]
interface IFdtActiveX: IDispatch {
[id(0x1)]
HRESULT OpenActiveXControlRequest(
[in] BSTR systemTag
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[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);
[id(Px2)]

HRESULT CloseActiveXControlRequest(
[in] FAtUUIDString invokeld,

[out, retval] VARIANT_BOOL* result);
b

/I IFd{BulkData
[
odl,
uuid(036D148D-387B-11D4-86E1-00E0987270B9),
duall,
oleajutomation
]
inter{face IFdtBulkData: IDispatch {

[id(Px60030000)]
HRESULT GetProjectRelatedPath(

[in] BSTR systemTag,

[out, retval] BSTR* result);

[id(Px60030001)]

HRESULT GetlnstanceRelatedPath(

[in] BSTR systemTag,

[out, retval] BSTR* result);

¥

/I IFdiContainer
[
odl,
uuidf(036D1487-387B-11D4-86E1-00E0987270B9),
duall,
oleajutomation
]
interface IFdtContainer: IDispatch {
[id(Px1)]

HRESULT SaveRequest(

[in] BSTR systemTag,

[out, retval] VARIANT_BOOL* result);

[id(Px2)]

HRESULT LoekDataSet(

[in] BSTR.systemTag,

[out~retval] VARIANT_BOOL* result);

[id(Px3)]

HRESULT UnlockDataSet(

lIIIJ DOoTTY Dyblclll T GH,
[out, retval] VARIANT_BOOL* result);
[id(0x4)]
HRESULT GetXmISchemaPath(
[out, retval] BSTR* result);
b

/! IFdtDialog
[
odl,
uuid(15C19931-6161-11d4-A0A9-005004011A04),
dual,
oleautomation

]
interface IFdtDialog: IDispatch {
[id(0x1)]
HRESULT UserDialog(
[in] BSTR systemTag,
[in] FdtXmIDocument userMessage,
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[out, retval] FdtXmIDocument* result);

/I IFdtTopology

[
odl,
uuid
dual
olea

]

(036D147A-387B-11D4-86E1-00E0987270B9),

utomation

interface IFdtTopology: IDispatch {
[id(0x1)]
HRESULT GetParentNodes(

[id(
HR

[id(
HR

fid(
HR

fid(
HR

11
1
1

/I |Fdt
[
odl,
uuid
dual
olea

]

[in] BSTR systemTag,

* result):
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Dx2)]
FSULT GetChildNodes(
[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] FdtXmIDocument* result);
Dx3)]
FSULT CreateChild(
[in] FdtXmIDocument deviceType,
[in] FdtXPath channelPath,
[out, retval] BSTR* result);
Dx4)]
FSULT DeleteChild(
[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] VARIANT_BOOL* result);
[id(0x5)]
HRESULT GetDtmForSystemTag(
[in] BSTR systemTag,
[out,retval] IDtm **result);
[id(0x6)]
HRESULT GetDtmInfoList(
[out, retval] FdtXmIDocument* result);
[id(0x7)]
HRESULT MoveChild(
[in] BSTR systemTag,
[in] FdtXPath destinationchannelPath,
[out, retval] VARIANT_BOOL* result);
Dx8)]
FSULT ReleaseDtmForSystemTag(
[in] BSTR systemTag;
[out, retval] VARIANT_BOOL* result);

Collections

ChannelCollection

E4F31A10-45BF-11d4-BBB3-0060080993FF),

utomation

lo

in

11

maco 1T utoridarmmiecTrouUnTouiuIT. IIJID'JQ[\.,II 1
[propget, id(0x1)]
HRESULT Item(
[in] VARIANT *pvarlndex,
[out,retval] IFdtChannel **ppRes);
[propget, id(0x2)]
HRESULT Count(
[out,retval] long* plCount);
/Isupport VB FOR EACH syntax via an IEnumVariant
[propget, id(DISPID_NEWENUM)]
HRESULT NewEnum(

[out,retval] IlUnknown** ppEnumVariant);

// BTM Interfaces
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/1 1Btm
[
odl,
uuid(96341E37-9611-46ba-80ED-A85BD73BF518),
dual,
oleautomation

interface IBtm: IDtm {

b

// IBtmInformation
[
odl,
uuid(87DCC81C-9F97-46c2-A483-5A89B155204C),
dual

]

interface IBtmInformation: IDispatch {
[id(Px1)]
HRESULT GetInformation(
[out, retval] FdtXmIDocument* result);

oIeaIJtomation

b

/I 1BtnjParameter
[
odl,
uuidf(43D592CC-5F8E-4eca-9365-8D4749390C55),
duall,
oleajutomation
]
interface IBtmParameter: IDispatch {

[id(Px1)]
HRESULT GetParameters(

[in] FdtXPath parameterPath,

[out, retval] FdtXmIDocument* result);

[id(Px2)]

HRESULT SetParameters(

[in] FdtXPath parameterPath,

[in] FdtXmIDocument FdtXmIDocument,

[out, retval] VARIANT_BOOL* result);

b

/1 IBtmActiveXControl
[
odl,
uuid(0E0418B4-9BC6-4a28-B980-5D3E7F457E4F),
duall,
oleautomation
]
interface IBtmActiveXControliDispatch {

[id(Px1)]
HRESULT Init(

[in] FdtUUIDString invokeld,

[in] FdtXmlBocument functionCall,

[in] IBtm*~btm,

[out, retval] VARIANT_BOOL* result);

[id(Px2)]

HRESULT PrepareToRelease(

[out, retval] VARIANT_BOOL* result);

b

/I IFdtBtmTopology

[

odl,
uuid(18250F40-73FB-4c22-A0F1-DB2A11B3FES8D),
dual,

oleautomation

]
interface IFdtBtmTopology: IDispatch {
[id(0x1)]
HRESULT GetParentNodes(
[in] BSTR systemTag,
[out, retval] FdtXmIDocument* result);
[id(0x2)]
HRESULT GetChildNodes(
[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] FdtXmIDocument* result);
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[id(0x3)]
HRESULT CreateChild(

[in] FdtXmIDocument deviceType,
[in] FdtXPath channelPath,
[out, retval] BSTR* result);

[id(0x4)]
HRESULT DeleteChild(

[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] VARIANT_BOOL* result);
[id(0x5)]
HRESULT GetBtmForSystemTag(
[in] BSTR systemTag,
[out,retval] IBtm **result);

IEC TR 62453-41:2016 © IEC 2016

[id(0x8)]
HRESULT GetBtmInfoList(
[out, retval] FdtXmIDocument* result);
[id(0x7)]
HRESULT MoveChild(
[in] BSTR systemTag,
[in] FdtXPath destinationchannelPath,
[out, retval] VARIANT_BOOL* result);
[id(Px8)]
HRESULT ReleaseBtmForSystemTag(
[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);
h
11
/I FDT 1.2.1 Interfaces
/| f=============
/I IFdtActiveX2
[
odl,
uuidl(1922C2DE-4EE7-4085-878A-80AC6C6728AD),
duall,
oleautomation
]
inter{face IFdtActiveX2: IDispatch
{
[id(px1)]
HRESULT OpenDialogActiveXControlRequést(
[in] BSTR systemTag,
[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL? résult);
[id(0x2)]
HRESULT OpenChannelActiveXControlRequest(
[in] BSFR channelPath,
[in]\FdtXmIDocument functionCall,
[qut) retval] VARIANT_BOOL* result);
[id(0x3)]
HRESULF €loseChannelActiveXControlRequest(
[in] FAtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);
[id(Px4)]
HR:SULT CPCIID;G:UHChGIIIIU:I"‘\\;:;VCXCUII:.IU:RCL.‘UUQ:.(
[in] BSTR channelPath,
[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);
3
/I IDtm2
[
odl,
uuid(51E1F44B-D6A1-423d-B11F-AD38EDE78047),
dual,
oleautomation

interface IDtm2: IDispatch

{
[id(0x1)]
HRESULT Environment2(

[in] BSTR systemTag,
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[in] IFdtContainer* container,
[in] FdtXmIDocument framelnfo,

[out, retval] VARIANT_BOOL* result);

[id(0x2)]

HRESULT SetSystemGuilLabel(
[in] FdtXmIDocument systemGuilLabel,
[out, retval] VARIANT_BOOL* result);

b

/I IDtmRedundancyEvents

[
odl,

uuid(04808A4C-90C3-45a7-B69E-034A2FA8314D),
dual,
oleautamation

]

interface IDtmRedundancyEvents: IDispatch

{
[id(Px1)]
HRESULT OnAddedRedundantChild(
[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] VARIANT_BOOL* result);
[id(Px2)]
HRESULT OnRemovedRedundantChild(
[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] VARIANT_BOOL* result);

b

// IDtiEvents2
[
odl,
uuid(494FFD2B-6E58-4e42-80DB-85EBDF6E2CF5),
duall,
oleautomation
]

inferface IDtmEvents2: IDispatch

{
[id(0x1)]
HRESULT OnStateChanged(
[in] BSTR systemTag,
[in] FdtXmIDocument.xmldoc);
|3

FdtChannelActiveXControl2

—_——
<

odil,
utiid(73757F49-F3A6-41¥7-BEA0-1A3E59D69D5B),
dyal,

olleautomation

]
inferface IFdtChannelActiveXControl2: IDispatch

{
[id(0x19]
HRESULT Init2(
[in] FdtUUIDString invokeld,
[in] FdtXMLDocument functionCall,
[;II] ::_I:I.tC:‘I(]IIIIC:’r L:AIGIIIIU:,
[out, retval] VARIANT_BOOL* result);
b

/I IDtmScanEvents

[
odl,

uuid(515590B9-5177-474a-9310-708A3E785B2B),
dual,
oleautomation

interface IDtmScanEvents: IDispatch

{
[id(0x1)]
HRESULT OnScanResponse(
[in] FAtUUIDString invokeld,
[in] FdtXMLDocument response);
[id(0x2)]
HRESULT OnScanHardwareResponse (
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[in] FdtUUIDString invokeld,
[in] FdtXMLDocument response);

/I IFdtChannelScan
[
odl,
uuid(64A4310D-FOEE-411d-B4F9-51D3360DF359),
dual,
oleautomation

]

interface IFdtChannelScan: IDispatch

lid ()]
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HRESULT ScanRequest(

[in] FAtUUIDString invokeld,

[in] FdtXMLDocument request,

[out, retval] VARIANT_BOOL* result);
[id(Px2)]

HRESULT CancelAction (

[in] FAtUUIDString invokeld,

[out, retval] VARIANT_BOOL* result);

b

/I IFdtChannelSubTopology2
[
odl,
uuidl(6359FBF1-D373-4202-90E8-E696C37739D4),
duall,
oleautomation

]
interface IFdtChannelSubTopology2: IDispatch

[id(Px1)]
HRESULT SetChildrenAdresses(

[in] FdtXMLDocument dtmDevicelsist,
[out, retval] FdtXMLDocument* result);

/I IDtmInformation2
[
odl,
uuidf(C2934CC6-B72D-4611-890F-1C6531D1F8EB),
duall,
oleajutomation

]

interface IDtmInformation2:8tPispatch

[id(Px1)]
HRESULT GetDeviceldentificationInformation(
[in] FdtXMkBoacument request,

[in] FAtUUIDString protocolld,
[out, retval] FdtXMLDocument* response);

~
<

DimHardwareldentification

odl,
uuid(9A1DD233-987C-43d1-9424-DA5C1FC6F292),
dual,

oleautomation

interface IDtmHardwareldentification: IDispatch

[id(0x1)]
HRESULT ScanHardwareRequest (
[in] FdtUUIDString invokelD,
[in] FdtXMLDocument request,
[out, retval] VARIANT_BOOL* result);
[id(0x2)]
HRESULT CancelAction (
[in] FAtUUIDString invokelD,
[out, retval] VARIANT_BOOL* result);
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// IFdtCommunicationEvents2

[
odl,
uuid(7A0AEF6A-A9E7-4673-8F45-01B8AC28F55D),
dual,
oleautomation

]

interface IFdtCommunicationEvents2: IDispatch

[id(0x1)]

HRESULT OnConnectResponse2(
[in] FdtUUIDString invokelD,
[in] FdtXMLDocument parentinformation,
[in] EdtXMI Document reqpnncn\'

/I IDtmSingleDeviceDataAccess
[
ofll,
uuid(D67240E4-664B-44b0-B692-A1D1ED3FB8F8),
duall,
oleautomation

]

inferface IDtmSingleDeviceDataAccess: IDispatch

{
[id(0x1)]
HRESULT CancelRequest (
[in] FAtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);
[id(0x2)]
HRESULT ItemListRequest(
[in] FAtUUIDString invokeld);
[id(0x3)]
HRESULT ReadRequest(
[in] FAtUUIDString invokeld,
[in] FdtXmIDocument itemSelectionList);
[id(0x4)]
HRESULT WriteRequest(
[in] FAtUUIDString invokelds
[in] FdtXmIDocument itemList);
I3

/I IDtmSinglelnstanceDataAccess
[
odll,
uuid(84F9A19A-7E38-40b5<A311-60B14F30C258),
dual,
oleajutomation

]

inferface IDtmSinglelnstanceDataAccess: IDispatch

{
[id(0x19]
HRESULT GetltemList(
[out, retval] FdtXmIDocument* result);
[id(0x2)]
TITMLEOULT I\UCILI\
[in] FdtXmIDocument itemSelectionList,
[out, retval] FdtXmIDocument* result);
[id(0x3)]
HRESULT Write(
[in] FdtXmIDocument itemList,
[out, retval] FdtXmIDocument* result);
|5

/I IDtmSingleDeviceDataAccessEvents

[
odl,
uuid(2357691C-E69A-4e0a-A8AA-EB7F1D080CEF),
dual,
oleautomation

]

interface IDtmSingleDeviceDataAccessEvents: IDispatch

[id(0x1)]
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HRESULT OnltemListResponse(
[in] FAtUUIDString invokeld,
[in] FdtXMLDocument response);
[id(0x2)]
HRESULT OnDeviceltemListChanged(
[in] BSTR systemTag);
[id(0x3)]
HRESULT OnReadResponse(
[in] FAtUUIDString invokeld,
[in] FdtXMLDocument response);
[id(0x4)]
HRESULT OnWriteResponse(
[in] FdtUUIDString invokeld,
[in] FdtXMLDocument response);

IEC TR 62453-41:2016 © IEC 2016

/I IDtmSinglelnstanceDataAccessEvents

[

o

i1,

uuid(EBCO93F 1-4F7A-4208-A209-C172E54AB185),

duall,

oleautomation

]

inferface IDtmSinglelnstanceDataAccessEvents: IDispatch

{

[id(0x1)]
HRESULT OnlinstanceltemListChanged(
[in] BSTR systemTag);
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B.1

Annex B
(normative)

Mapping of services to interface methods

General

This annex describes the mapping of IEC 62453-2 services to interface, methods and XML

inforpration:

IEC ¢

serviges. This definition is provided by Table 2, Table 4, Table 6 and Table 8.

IEC ¢

asynghronous calls. This technical report uses the asynchronous maodelkif it is likely

2453-2 does not define whether it is optional or mandatory to implement the defined

2453-2 does not define whether the services are implemented ds-synchronog

s or
that

execption of service takes a longer time. This Part of IEC 62453 defines separated request,

callback and canceling interfaces / methods for this kind of serviees. Synchronous ser
are implemented by a single interface / method.

B.2

The mapping of general services is specified in Table'B)1.

DTM services

Table B.1 — General services

vices

IEC 62453-2 service \’@E TR 62453-41 interface / method
PrivatgDialogEnabled Request/Response; > |IDtm.PrivateDialogEnabled
SetLapguage Request/Response: |Dtm.SetLanguage
SetSyptemGuilLabel Request/Response: |Dtm.SetSystemGuilLabel

The mapping of DTM seryices related to installation is specified in Table B.2.

TFable B.2 — DTM services related to installation

IEC 6245@? IEC TR 62453-41
Not dgfined. Registration of DTM at the system (today’s ProglD and maybe CategoryID)
Not dgfined. Modification flag

The mapping of DTM services related to DTM information is specified in Table B.3.
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Table B.3 — DTM services related to DTM information

IEC 62453-2 service IEC TR 62453-41 interface / method

GetTypelnformation Request/Response: |Dtminformation.GetInformation

IBtmInformation.Getlnformation

GetldentificationInformation

Request/Response:

IDtmInformation2.GetDeviceldentificiationInformation

Hardwarelnformation

Request:
Response:

Cancel:

IDtmHardwareldentification.ScanHardwareRequest
IDtmScanEvents.ScanHardwareResponse

IDtmHardwaeldentification:CancelAction

GetActiveTypelnfo

Request/Response:

IDtmParameter.GetParameters:
- <DtmDevice Type> section
: <InternalTopology> section

IBtmParameter.GetParameters:
- <BtmBlockType> section

The mapping of DTM services related to DTM state machine is specifiedin"Table B.4.

Table B.4 — DTM services related to DTM state_ machine

IE|

C 62453-2 service

IEC TR 62453-41 ir\lQ}\a'ée / method

Initialige

Request/Response:

IPersistxxx.InitNew,
IPersistxxx.Load
IDtm.InitNew
IBtm.InitNew
IDtmzEnvironment
[Btm.Environment
IDtm2.Environment2
IDtm.Config
IBtm.Config

SetlLinked
CommjunicationChannel

Enabl

tCommunication

Request/Response:

The services SetCommunicationChannel and
EnableCommunication = TRUE are combined to
IDtm.SetCommunication./ IBtm.SetCommunication
(SetCommunication sets the channel and enables the
communication)

EnableCommunication = FALSE maps to
IDtm.PrepareToReleaseCommunication /
IBtm.PrepareToReleaseCommunication and
OnPreparedToReleaseCommunication

Relea

el inked

CommjunicationChannel

Request/Response:

IDtm.ReleaseCommunication

IBtm.ReleaseCommunication

Clearl

nstanceData

Request/Response:

IDtm.PrepareToDelete

IBtm.PrepareToDelete

Terminate

Request/Response:

IDtm.PrepareToRelease
IDtmEvents.OnPreparedToRelease

IBtm.PrepareToRelease

The mapping of DTM services related to function is specified in Table B.5.
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Table B.5 — DTM services related to function

IEC 62453-2 service IEC TR 62453-41 interface / method

GetFunctions Request/Response: |Dtm.GetFunctions
IBtm.GetFunctions

Event IDtmEvents.OnFunctionChanged

InvokeFunction Request: IDtm.InvokeFunction
IBtm.InvokeFunction

Response: IDtmEvents.OnlnvokedFunctionFinished

GetGdilnformation Request/Response: |DtmActiveXInformation.GetActiveXGuid

IDtmActiveXInformation.GetActiveXProgld

OpenRresentation Request/Response: |DtmApplication.StartApplication
ClosePresentation Request: IDtmApplication.ExitApplication
Response: IDtmEvents.OnApplicationClosed

The mapping of DTM services related to documentation is specifiedvin Table B.6.

Table B.6 — DTM services related to documentation

IEC 62453-2 service IEC TR 62{6&1 interface / method

GetDdcumentation Request/Response: |DtmDocumentation.GetDocumentation

The mapping of DTM services to access the_instance data is specified in Table B.7.

Table B.7 — DTM seryices to access the instance data

IEIC 62453-2 service \O IEC TR 62453-41 interface / method

InstanfceDatalnformation Request/Response: |DtmSinglelnstanceDataAccess.GetltemList

IDtmParameter.GetParameters /
IBtmParameter. GetParameters <ExportedVarialbes> segtion

Event IDtmSinglelnstanceDataAccessEvents.OnlnstanceltemListChanged

IDtmEvents.OnParmenterChanged

InstanceDataRead Request/Response: |DtmSinglelnstanceDataAccess.Read that enables to redd
single and multiple parameters

IDtmParameter.GetParameters / IBtmParameter.
GetParameters <ExportedVarialbes> section

within the returned XML that enables to read all parametgrs at
once.

InstanceDataWrite Request/Response: |DtmSinglelnstanceDataAccess.Read that enables to write
single and multiple parameters

IDtmParameter.GetParameters / IBtmParameter.
SetParameters <ExportedVarialbes> section

within the returned XML that enables to write all parameters at
once.

The mapping of DTM services to access diagnosis is specified in Table B.8.
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Table B.8 - DTM services to access diagnosis

IEC 62453-2 service

IEC TR 62453-41 interface / method

Verify

Request/Response:

IDtmDiagnosis.Verify

CompareDataVaueSet

Request/Response:

IDtmDiagnosis.InitCompare
IDtmDiagnosis.Compare

IDtmDiagnosis.ReleaseCompare

The mapping of DTM services to access the device data is specified in Table B.9.

Table B.9 - DTM services to access the device data

IEIC 62453-2 service IEC TR 62453-41 interface / method kr\’ .V
Devic¢Datalnformation Request: IDtmSingleDeviceDataAccess.ItemListRequest
Response IDtmSingleDeviceDataAccessEvebts.OnDeviceltemListResponse
Cancel: IDtmSingleDeviceDataAccess.CancelRequest
Event IDtmSingleDeviceDataAccessEyents.OnDeviceltemListChanged
Devic¢DataRead Request: IDtmSingleDeviceDataAccess.ReadRequest
Response: IDtmSingleDeviceDataAcegssEvebts.OnReadResponse
Cancel: IDtmSingleDeviceDataAccess.CancelRequest
Devic¢DataWrite Request: IDtmSingleDevieeDataAccess.WirteRequest
Response: IDtmSingleDéviceDataAccessEvebts.OnWirteResponse
Cancel: IDtmSinglePeviceDataAccess.CancelRequest

The mapping of DTM services related to network management information is specified in

Tablg¢ B.10.

Table B.10 - DTM services related to network management information

IEC 62453-2 service (-\\\) IEC TR 62453-41 interface / method
NetworkManagementinfo Request/Response: |DtmParameter.GetParameters — section <BusInformatiojp>
Read
NetworkManagementinfo Request/Response: |DtmParameter.SetParameters — section <Bus/nformatiop>
Write

The mapping.of DTM services related to online operation is specified in Table B.11.

Table B.11 - DTM services related to online operation

IEC 62453-2 service IEC TR 62453-41 interface / method
DeviceStatus Request/Response: |IDtmOnlineDiagnosis.GetDeviceStatus
ComparelnstanceDataWith Request/Response: |DtmOnlineDiagnosis.Compare
DeviceData
WriteDataToDevice Request: IDtmOnlineParameter.DowloadRequest

Response: IDtmEvents.OnDownlLoadFinished
Cancel: IDtmOnlineParameter.CancelAction
ReadDataFromDevice Request: IDtmOnlineParameter.UploadRequest
Response: IDtmEvents.OnUploadLoadFinished
Cancel: IDtmOnlineParameter.CancelAction
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The mapping of DTM services related to FDT-Channel objects is specified in Table B.12.

Table B.12 - DTM services related to FDT-Channel objects

IEC 62453-2 service IEC TR 62453-41 interface / method

GetCh

annels

Request/Response: |DtmChannel.GetChannels

GetParameters <ChannelReferences> sections

The mapping of DTM services related to import and export is specified in Table B.13.

Table B.13 - DTM services related to import and export

T
C 62453-2 service IEC TR 62453-41 interface / method x’(l/

Expor

Request/Response: |DtmImportExport.Export for DTM using private data stor

IPersistStreamXXX.Save for DTM not, usiyg private data
storage

hge

Impor

Request/Response: |DtmImportExport.Import for DTM‘using private data stor

IPersistStreamXXX.Load for DTM not using private data
storage

hge

The mapping of DTM services related to data synchronization is specified in Table B.14.

Table B.14 - DTM services related.to data synchronization

IE|

C 62453-2 service |Eg‘ﬁ?62453-41 interface / method

OnLod

kinstanceData

Request/Response: |FdtEvents.OnLockDataSet

OnUn

lockinstanceData Request/Responses~\1FdtEvents.OnUnLockDataSet

Onlns

anceDataChanged Request/Response: |FdtEvents.OnParameterChange

OnCh
Chand

IdInstanceData
ed

Request/Response: |FdtEvents.OnChildParameterChanged

B.3

The
is te
(IEC

inter

Presentation_object services

nteractions_and state control between Frame Application, Presentation object and
chnology dependent. The IEC 62453 series leaves it to the technology-specific
TR 62453-4z) to define necessary services. This technical report defines the follg
ces-kkmethods for state control of ActiveX®:

DTM
parts
wing

o |DtmyActiveXControl.Init / PrepareToRelease

e |FdtChannelActiveX.Init / PrepareToRelease

e |BtmActiveXControl.Init / PrepareToRelease

B.4 General channel services

The mapping of general channel services is specified in Table B.15.
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Table B.15 — General channel services

IEC 62453-2 service IEC TR 62453-41 interface / method
ReadChannellnformation Request/Response: |FdtChannel.GetChannelPath
IFdtChannel.GetChannelParameters — minimum set of
information included in all protocol-specific channel parameter
schemas (information defined by FDTBasicChannelSchema).
WriteChannellnformation Request/Response: |FdtChannel.SetChannelParameters — minimum set of

information included in all protocol-specific channel parameter
schemas (information defined by FDTBasicChannelSchema)

B.5

The mapping of channel services for 10 related information is specified in Table B.16.

Process channel services

Table B.16 — Channel services for 10 related informatioh

IE|

C 62453-2 service

IEC TR 62453-41 interfacel/g\s@gd

Read(hannelData Request/Response: |FdtChannel.GetChannelParameters — protocol dependept
information defined in copresponding FDT Annex.

WriteGhannelData Request/Response: |FdtChannel.SetChannglParameters — protocol dependeft
information defined_in corresponding FDT Annex.

B.6 | Communication Channel Services

The mapping of channel services related to communication is specified in Table B.17.

Table B.17 — Channel services related to communication

IEIC 62453-2 service yO\\ IEC TR 62453-41 interface / method
GetSupportedProtocols Request/Response: |FdtCommunication:GetSupportedProtocols
Conngct ReqUest: IFdtCommunication:ConnectRequest

Response: IFdtCommunicationEvens.OnConnectRespones
IFdtCommunicationEvents2:0OnConnectResponse?2
Discompnect Request: IFdtCommunication.DisconnectRequest
Response: IFdtCommunicationEvens.OnDisconnectRespones
AbortRequest Request/Response: |FdtCommunication.Abort
Abortlhdication Event: IFdtCommunicationEvent.OnAbort
Transgction Request: IFdtCommunication.TransactionRequest
Response: IFdtCommunicationEvens:OnTransActionRespones
SequenceDefine Request/Response: |FdtCommunication.SequenceBegin
IFdtCommunication.SequenceEnd
SequenceStart Request/Response: |FdtCommunication.SequenceStart
Not defined. Request/Response: |FdtFunctionBlockData.GetFBInstanceData

IFdtFunctionBlockData.SelectFBlInstance

The mapping of channel services related to sub-topology management is specified in Table

B.18.
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Table B.18 — Channel services related sub-topology management

IEC 62453-2 service IEC TR 62453-41 interface / method
ValidateAddChild Request/Response: |FdtChannelSubTopology.ValidateAddChild
ChildAdded Request/Response: |FdtChannelSubTopology.OnAddChild
ValidateRemoveChild Request/Response: |FdtChannelSubTopology.ValidateRemoveChild
ChildRemoved Request/Response: |FdtChannelSubTopology.OnRemoveChild
SetChildrenAddresses Request/Response: |FdtChannelSubTopology2.SetChildrenAddresses

The llnapping of channel services related to functions is specified in Table B.19.

Table B.19 — Channel services related to functions

IEIC 62453-2 service

IEC TR 62453-41 interface / methoc{rr(\'b,

GetFupnctions Request/Response: |FdtChannelFunctions.GetFunctions
Event IDtmEvents.OnChannelFunctionChanged
GetGyilnformation Request/Response: |FdtChannelActiveXInformation.GetActiveXGuid

IFdtChannelActiveXInformation.GetActiveXProgld

The mapping of channel services related to scan is specified in Table B.20.

Table B.20 — Channel services related to scan

IEIC 62453-2 service IAE®}E 62453-41 interface / method
Scan Request: [RdtChannelScan.ScanRequest
IFdtChannelSubTopology.ScanRequest
Response: IDtmScanEvents.OnScanResponse
IDtmEvents::OnScanResponse()
Cancels IFdtChannelScan.CancelAction.
B.7 | Frame Application Services

The mapping of FA\services related to general events is specified in Table B.21.

Table B.21 - FA services related to general events

IEC@;;&Z service IEC TR 62453-41 interface / method
OnErrorMessage Request/Response: |DtmEvents:OnErrorMessage
OnProgress Request/Response: |IDtmEvents:OnProgress
OnOnlineStatusChanged Request/Response: |IDtmEvents2:0nStateChanged
OnFunctionChanged Request/Response: |IDtmEvents:OnFunctionChanged

IDtmEvents.OnChannelFunctionChanged
Not defined. Request/Response: |IDtmEvents:OnNavigation
Not defined. Request/Response: |DtmEvents:OnPrint
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The mapping of FA services related to topology management is specified in Table B.22.

Table B.22 - FA services related to topology management

IEC 62453-2 service IEC TR 62453-41 interface / method

GetDtminfoList Request/Response: |FdtTopology:GetDtmInfoList
IFdtBtmTopology.GetBtmInfoList

CreateChild Request/Response: |FdtTopology.CreateChild
IFdtBtmTopology.CreateChild

DeletdChild Request/Response: |FdtTopology.DeleteChild
IFdtBtmTopology.DeleteChild

MoveChild Request/Response: |FdtTopology.MoveChild
IFdtBtmTopology.MoveChild
GetChildNodes Request/Response: |FdtTopology:GetChildNodes

IFdtBtmTopology.GetChildNodes

GetParentNodes Request/Response: |FdtTopology:GetParentNodes
IFdtBtmTopology.GetParentNodes

GetDtm Request/Response: |FdtTopology:GetDtmForSystemTag
IFdtBtmTopology.GetBtmForSystemTag

ReleageDtm Request/Response: |FdtTopology:ReleaseDtmForSystemTag

IFdtBtmTopolodgy.ReleaseBtmForSystemTag

The mapping of FA services related to redundancy is specified in Table B.23.

Table B.23 - FA services related to redundancy

IEC 62453-2 service *0\\ IEC TR 62453-41 interface / method

OnAddedRedundantChild Request/Response: |IDtmRedundancyEvents:OnAddedRedundantChild

OnRemovedRedundantChild | ReqUest/Response: |IDtmRedundancyEvents:OnRemovedRedundantChild

The mapping of FA services related to storage of DTM data is specified in Table B.24.

Table B.24 - FA services related to storage of DTM data

IEC 624 ervice IEC TR 62453-41 interface / method

LoadlpstanceData Request/Response: |Stream.Read / IPropertyBag.Read

(DTM gets access to these Frame Application
interfaces/methods via IPersistStreamlnit.Load or
IPersistPropertyBag.Load which are called at DTM start up).

SavelnstanceData Request/Response: |Stream.Write / IPropertyBag.Write

(DTM gets access to these Frame Application
interfaces/methods on demand by calling
IFdtContainer.SaveRequest. The reference is then hand over
via IPersistStreamlnit.Save or IPersistPropertyBag.Save).

GetPrivateDtmStoragelnfo Request/Response: |FdtBulkData.GetProjectRelatedPath
IFdtBulkData.GetInstanceRelatedPath

The mapping of FA services related to DTM data synchronization is specified in Table B.25.
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Table B.25 - FA services related to DTM data synchronization

IEC 62453-2 service IEC TR 62453-41 interface / method
LocklnstanceData Request/Response: |FdtContainer.LockDataSet
UnlocklnstanceData Request/Response: |FdtContainer.UnLockDataSet
InstanceDataChanged Request/Response: |DtmEvents.OnParameterChanged

The mapping of FA services related to presentation is specified in Table B.26.

Table B.26 — FA services related to presentation

IEC 62453-2 service

IEC TR 62453-41 interface / method q\)

Vi

OpenHresentationRequest

Request/Response:

IFdtActiveX.OpenAcitveXControlRequest
IFdtActiveX2.0OpenChannelAcitveXControlRequest
IFdtActiveX2.0penDialogAcitveXContrelRequest
IFdtActiveX2.0penDialogChannelAcitveXControlRequesf

The Init methods in IDtmActiveXControl, IBtmActiveXCor
and IFdtChannelActiveXControl are used to pass the Inv
that enables to close the Active by calling
IFdtActiveX.CloseAcitveXControlRequest or

IFdtActiveX2.CloseChannelAcitveXControlRequest

trol,
bkelD

ClosePresentationRequest

Request/Response:

IFdtActive X CloseAcitveXControlRequest
IFdtActiveX2.CloseChannelAcitveXControlRequest

UserDjialog

Request/Response:

IFdtDialog.UserDialog

The mapping of FA services related to, audit trail is specified in Table B.27.

Table B.27'—=FA services related to audit trail

IEC 62453-2 service (-\\\) IEC TR 62453-41 interface / method
RecorfAuditTrailEvent Request/Response: |FdtAuditTrai.OnAuditTrailEvent

IFdtAuditTrai.OnStartTransaction
IFdtAuditTrai.OnEndTransAction
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Annex C
(normative)

FDT XML schemas

2016

C.1 General
The schemas defined here are technology-specific implementations of the data types as
defingd = i i /n by
using the same names.
In order to adapt to this specific implementation technology, small modifications.'have |been
applied during mapping. These modifications (e.g. differences in naming) have [been
documented in this Annex.
NOTE| Implementers need to verify the correct implementation of data types according-tothis document.
C.2 | FDTDataTypesSchema
The Hata type schema is used as a global FDT definition."\Data types of this schema are
referenced via the prefix fdt: within the other schemas. Séveral data elements are defingd as
attribjutes (see Table C.1) and as elements (see Table<C.2) to support the XML featurgs for
elempent and group definitions.
Table C.1 — Description of\general XML attributes
Attribute \A\) Description
alarmType Identifier for thesalarm type to show the association between high- and low
alarm and high-high- and low-low-alarm
applicgtionDomain Attributedefining the application domain, that applies to provided semantic|d.
This ean be a protocol-specific ID or an other FDT-defined application domain.
address Parameter addressing information. The format of the value for this parametpr is
described for each communication protocol in the corresponding clause of fhe
specification.
For interoperability reasons this parameter is defined as optional in the XML
schema document. The protocol portion of the specification provides the
guidelines for address attribute. Most of the protocols specify that the DTM
expose the addressing information to the Frame Application.
binDafa Variable containing binary data
bitLength Length of a binary variable as bit count
bitPosjition Position of a bit within a enumeration (0 based position)
boolValue Variable for configured static boolean data like alarm value
busCategory Unique identifier for a supported bus type like IEC 61784 CPF 3 or IEC 61784
CPF 9 according to the FDT-specific unique identifier
This attribute is an implementation of data type ‘fdt:protocolld’.
busCategoryName Human readable string for the bus type.
Examples are:
e DPVO -> 'Profibus DP/VOQ'
e DPV1 -> 'Profibus DP/V1'
e HART ->'HART’
The categories are defined in the protocol-specific parts of IEC 62453.
This attribute is an implementation of data type ‘fdt:protocolldName’.
busRedundancy Number of redundant fieldbus interfaces
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Attribute

Description

byteArray

Variable used to transfer binary data. Binary data can be transferred if the
attribute is defined as ‘bin.hex’. The value has to be set as string at the DOM.
This string has to be generated by the DTM developer, because the ‘bin.hex’
data type of XML shows the problem, that the last byte gets lost at the non
typed contents variable, if the value is set to the nodeTypedValue of the DOM

byteLength

Number of bytes to describe data types like string

channelMode

Type information enumeration for a channel

classificationDomainld

Device classification domain group according to IEC 62390, Annex G. See
Table C.4.

classificatiorntd

Ulliquc ;dUlltifiUI fUI b;dbbil’ibatiull Uf d b;ldllllc; Ul dCViL’C dbbUIU‘illg tU Itb
primary function. Primarily it is recommended to select the value of attributg
‘classificationld' from Table C.4 and use the corresponding
‘classificationDomainld' attribute from Table C.4. If suitable classification IL
does not exist in Table C.4, it is recommended to select the ID from Table €.3
and use it without 'classificationDomainld' attribute.See definition of data tyjpe
classificationld in IEC 62453-2.

commpnicationError

Fieldbus protocol independent error occurred during communication. This kind
of error is used especially if an error occurred during hested communication.
The fieldbus-specific communication error is part of the'fieldbus-specific XNIL
schema.

Communication errors detected by a communication component, e.g. a
Communication DTM, shall be handled within_the XML document returned tp
the child component

It is recommended that for all errors returned by a device as result of a fieldbus
transaction to be returned by prot@col-specific response read or write respdnse
elements, typically by using fieldbus-specific status and error attributes.

All errors detected by the Communication DTM shall be mapped to one of the
fdt:communicationError enumeration values (e.g., abort busy

invalidCommunicationReference noConnection noParallelServices
noPendingRequest unknownError timeout dtmSpecific notSupportedFeaturg
and returned as a fdtiCommunciationError element to the child DTM.

N

A DTM shall be.able to handle both types of error responses for a transactipn
request sent to‘the parent component.

commbpnicationType

Indicates the type of the protocol support:
. ‘supported’: Bus protocol which can be provided by the DTM at a

channel.
. ‘required’: Bus protocol which will be expected by the DTM from the
parent DTM

NOTE The actual supported bus protocols depend on the configuration of the
DTM. This data type shows the possible supported, not the actual available
protocols.

dataSetID

Unique identifier of the data set version

dataSetState

State of an instance data set concerning modifications (refer to 7.14.1.1)

dataType

Identifier for the data type of a transferred variable

dataTypeDescriptor

Description of data type

date Date variable within an element
descriptor Human readable description within the context of an element
description A human readable description of the supported and current data set format.

Can be used to provide additional information to the user in case of partial
level of support
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Attribute

Description

deviceGraphicState

List of possible device states used in the Devicelcon and DeviceBitmap
element. Possible states are:

device: symbolic representation of the device

diagnostic: symbolic representation of device if there is online diagnosis
available

oem: symbol representation of device in special operating modes (e.g. OEM
service)

It is recommmended that the Frame Application displays the correct picture
according to protocol-specific rules.

devicdTypeld Unique identifier for a device type within the name space of the fieldbus
specification
devicgTypelnformation Additional device type information supplied with a device. For example’a

IEC 61784 CPF 3 device has to provide its GSD information as human
readable string at this attribute.

The GSD information shall be provided based on the current.locale accordipg
to the usage of IDtm::SetLanguage().

NOTE The GSD information is accessible via:
IDtmParameter::GetParameters()

IDtmInformation::GetInformation()

devicHg

TypelnformationPath

Path to the file containing the information which is provided via the attributdg
‘deviceTypelnformation’.

It is recommended to use this attribute for providing additional protocol-spefific
descriptions of the device type{ The use of this attribute is specified in the
protocol-specific annex.

devicHg

TypeVariant

Manufacturer-specific device type variant definition string

devicHq

TypeVariantinfo

—

Contains additionaltinformation for manufacturer-specific device type variar
definition.

displa Carries an human readable display string for tasks like documentation

displayFormat Describes.the display format for a display attribute (e.g. “%3.2f “ for a float
value)

docunjentClassification Specifies the subject of the document

docun

entLanguageld

Identifier for the language of the document. The language-id is defined as 4
Windows® locale identifier (LCID)

dtmDsg

vTypelD

dtmDevTypelD is a DTM-specific unique identifier of the software related td the
device type.

For the same device type its value remains unchanged although some
identification information in DtmDeviceType element is updated.

This can be a result of DTM update.

The same dtmDevTypelD value shall always be related to the same device fas
in the previous DTM version (e.q. to provide backward compatibility).

It is strongly recommended to provide this attribute!

dtmDevTypelDVersion

Version number of the dtmDevTypelD. It is also used to indicate that the
information related to DtmDeviceType is changed. Frame Application can use
this information e.g. to update DTM related information in DTM library. It is
strongly recommended to provide this attribute!

An example:

When a DTM is DD based, an upgrade of DD will cause the change of
dtmDevTypelDVersion without changing the dtmDevTypelD.

dtmStateMachine

current state of DTM state machine

errorCode

Status information according to the IEC 61784 CPF 3 specification

file

Contains a document or executable file with a absolute path.

help

Human readable help string for a document
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Attribute Description

Id Unique identifier for an element. This identifier is used within collections for the
direct access of elements. This id shall be unique within the namespace of a
device instance. The corresponding reference within the XML schemas Is the
attribute ‘idref’.

Idref Reference to an element specified by the attribute ‘id’. The identifier is used
within collections for the direct access of elements.

Index Index within an enumerator

label Human readable label for a document

levelOfSupport

Provides an indication about the level of support of the supported data set

VCIDiUII.
full — the data set is fully supported

partial — some of the information in the data set cannot be used in the-upgrpde
procedure. Additional information can be provided in the description‘attribufe.
Can be used to warn the user that some values can be lost.

languggeld

Identifier for a supported language or the language a DTM,ean interact in
(according to the Microsoft® standard).

See also IDtm::SetLanguage()

manufacturerld

Unique identifier for a manufacturer within the name space of the fieldbus
specification

modifiedInDevice

Flag to provide more information about clrfent state of the instance data s4gt.
Although this flag is an optional attribute, ‘usage of the flag is strongly
recommended.

TRUE, indicates that parameters™have been changed in the device but not
instance data set (E.g.: see useé ease Online parameterization,
IDtmSingleDeviceDataAccess interface definition)

=]

‘modifiedInDevice’ flag shall be set only once in case the data in the devic
has been changed.

o

In case of successful'Upload or Download of complete data set,
‘modifiedInDevicg~flag shall be reset (set to FALSE).

)

Data in the device can also be modified directly by a tool out of the scope d
the FDT. [n this case, it is recommended not to set the flag ‘modifiedInDevi

Ty
@,

Data sgt shall be locked before an application is started, which may need t
change the flag “modifiedInDevice” (the flag ‘modifiedIinDevice is part of the
instahce data set and can not be changed if the data set is not locked)

name Human readable name within the context of an element

nodel DTM-specific node identifier. Can be used to speed up the access to a nod¢

numbgr Number variable like float, integer or other numeric data types

orderGode Order code of the device variant.

parameters Contains the parameters to be passed to the application, if the file attribute|
specifies an executable file.

path Path to the icon for a device

physicalLayer

CATID for description of a physical layer of a fieldbus

physicalLayerName

human readable description for the physical layer

readAccess

Specifies whether the value can be read from a device

reference

Reference to a variable of a structure
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Attribute Description

semanticld Semantic identifier for an element. This identifier shall be unique at least within
the context of an element. By using this attribute, for example a Frame
Application is able to get the information regarding the meaning and usage of a
single data structure. The definition regarding the identifier is protocol-specific
and described in protocol-specific annexes

Furthermore the following protocol independent semanticlds are defined to
cover the network information:

FDT.slaveAddress
FDT.busAddress
EDT busMasterCanfigurationPart

A Parameter with one of these semanticld shall be the same parameter asiihe
corresponding XML attribute (slaveAddress, busAddress or
busMasterConfigurationPart) within in the DTMParameterSchema rfepresenis.

signalflype Specifies a signal as input or output

staticYalue Variable for configured static Data like an alarm value.

statusflag Identifier for the current status of a device or module

storageState State of an instance data set concerning the persistent state (refer to 7.14.2
and 7.14.1.2)

string String variable within an element

subDgviceType Manufacturer-specific unique identifier for a’device type within the name spjace

of the device type id. This parameter shall be passed to the DTM during
initialization via IDtm::Init()to advise a“pre configuration for the requested spub
type. For example, the same transmitter can be pre configured for Level or flow

measuring.

substijuteType Type of an substitute value

systeqGuilLabel Unique human readable, identifier of the DTM instance in the context of the
Frame Application

tag Unique identifier for a device, module or channel

time Time variable within an element

url Contains,.a/URL to a document in the Web

vendof Human-readable description of the vendor of component

versioh Human readable description of the version of component like “1.0”

writeAlccess Specifies whether the value can be written into a device
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Table C.2 — Description of general XML elements

Tag

Description

Alarm

Description of an alarm

AlarmEnumerationEntry

Alarm enumeration entry

AlarmEnumerationEntries

Collection of alarm enumeration entries

Alarms

Collection of alarms

BinaryVariable

Element containing binary data

BitEnymeratorEntries

Collection of EnumerationEntry

BitEnymeratorVariable

Current EnumeratorEntry and the collection of possible EnumeratorEntries

BitVarjable Selected element of an enumeration
BoolVplue Variable for configured static boolean data
BusC4qtegory Description of busCategory

BusC4qtegories

Collection of BusCategory

BusRgdundancy

Number of redundant fieldbus interfaces

ChanrlelMode

Type information element for a channel

ChannelModes

List of ChannelMode elements

Chanrjelinformation

Type information for a FDT channel. This element is recommended within a
document returned by a IDtmParametéri:GetParameters()call. It is expected
that the BusCategories element cofitains the list of supported fieldbus
protocols of this channel.

ChannelReference

Reference to an object identified by its id

ChanrjelReferences

Collection of references

Classificationld

Classification Id. Seg(defintion of data type Classificationld in IEC 62453-2

Classificationlds

Collection of Classificationld elements

CommunicationData

Variable used\to transfer binary communication data

CommunicationError

Description-of a fieldbus protocol independent error occurred during nested
communication with error code, the tag of the Communication Channel’s deyice
and gptional error description

CommunicationTypeEntry

Endmeration element for the communication type.

Current A current version of the data set used for saving the data.

DataSftFormats Data formats of the persisted data used and supported by the DTM

DeadHand Deadband is the amount of value changes that triggers for example new trend
values.

Devicglcon Icon for a device

Devicg¢TypeVariant

Contains manufactuer-specific device type variant information.

A device type variant is a property of the physical device that has no influenke

to the software (i.e. flange material, Ex certificate ...). However, some Frame
Applications will use this information for documentation purposes.

The DeviceVariant element can occur under DeviceVariants element within
context of DTMInformationSchema XMLs or directly under DtmDeviceType
elements in context of DTMInitinstanceSchema or DTMParameterSchema

XMLs.

DeviceTypeVariants

Collection of DeviceVariant elements.

It is expected that the DeviceVariants element only is used within context of
DTMInformationSchema documents.

Display

Display variable

DtmDeviceType

Description of a device type

DtmVariable

Variable description with name, value, range, etc.

DtmVariables

Collection of DTM variables
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Tag

Description

DtmVariableReference

Reference to a DTM variable

EnumeratorEntries

Enumeration element

EnumeratorEntry

Element of an enumeration

EnumeratorVariable

Current EnumeratorEntry and the collection of possible EnumeratorEntries

Languageld

Contains the languageld (refer to languageld)

LowerRange

Defintion of a lower range element

LowerRawValue

A numeric entry which reflects the actual value, for example transferred via
IEC 61784 CPF 3. The value is mapped to the related range

(LowerRangeValue).

For example, if a IEC 61784 CPF 3 device maps a range from 10 mbarto
100 mbar to an integer of value 1 024 to 4 096 the ‘LowerRawValug contains
1 024, the ‘UpperRawValue’ contains 4 096.

NumbegrData

Number variable like float, integer or other numeric data types

Physig¢alLayer

Unique identifier for a physical layer of a fieldbus like IEG 61784 CPF 3 (PA

Rangd

Describes the valid range of a process variable

Rangqgs

Collection of ranges

Semanticlnformation

—

The element provides semantic information for a data object. For each objeq
at least one <SemanticInformation> element with an FDT-defined protocol-
specific semanticld shall be provided. The\DTM shall provide a
<SemanticInformation> element for all supported fieldbus protocol of the DT|M
instance.

StaticYalue

Variable for configured static data like an alarm value.

StatugIinformation

Current status information of'a device or module

StringPpata

String variable

StructpredElement

Variable as display value or as reference to a variable with data length
information

StructpredElements

Collection of strtuctured elements

StructpredVariable

Describes(@a)binary value and is structure information

SubstituteValue

Describés a substitute value which is used in combination of the behavior of
disturbed channel values

Suppqrted A list of the supported data set that can be upgraded by the DTM
SuppqrtedLanguages Collection of language ids

TimeQata Element of a time date value

Unit Current unit and the collection of possible units of a process variable
UpperRange Definition of an upper range element

UpperRawVYalbe

A numeric entry which reflects the real via, for example IEC 61784 CPF 3
transferred value. The value is mapped to the related range
(UpperRangeValue).

For example, if a IEC 61784 CPF 9 device maps a range from 10 mbar to
100 mbar to an integer of value 1 024 to 4 096 the ‘UpperRawValue’ contains
4 096, the ‘UpperRange’ contains 4 096.

Value Contains the display string for a variable or the variable itself
Variable Selected element of an enumeration
Variant Variable with data type and display format
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Tag

Description

Versionlnformation

Description of the version of a component where used.
For example:

This element provides the version information of the DTM when used in
Dtmlinfo.

It is recommended to use this element to describe the physical device
information in the DtmDeviceType. It is expected that this information
correlates to information provided by SW revision or HW revision in
IDtmInformation2::GetDeviceldentificationInformation().

DtmDocument EefiniticA)n O|f a f(?ocument, which is provided by a DTM and displayed by the
DocumentFile Defines a file document
DocumentExe Defines a executable, which is used to show DTM documents
DocumentUrl Defines a URL to a document in the Web
Implementation hint:
The file, url and executable documents can be implemented by using the
ShellExecute() function.
DtmDg¢cuments List of DTM documents. This tag allows a DTM te‘publish his documents.
Devic¢Bitmap Bitmap for a device in BMP format (70*40 pixels (width*height), 16 colors)

Tablgs C.3 and C.4 provide the FDT classification ID ({see Table C.3 for a list of

clasgffication IDs and Table C.4 for a mapping to IEC 60947).

Table C.3 — Device classification ID

classif@a}ionlD

flow

level

pressure

temperature

valve

positioner

actuator,

nc_rc

enceder

speedDrive

hmi

analoglnput

analogOuput

digitallnput

digitalOutput

electrochemicalAnalyser

dtmSpecific

universal

analyser

remotelO

analogCombinedlO

digitalCombinedIO

recorder

valid
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classificationIlD

controller

angle

limitSwitch

converter

motor

Table C.4 defines the mapping between IEC TR 62390 device classification and the

classification attributes.

Table C.4 - Device classification according to IEC TR 62390:2005, Annex G

Domain ()

Subdomai‘s"\ -

classificationDomainld

IEC domain group name

classifi&a@'fnld

powerDistribution

Power distribution

switchboard

circuitBreaker

powerMonitoring

distributionPanel

motionControl

Motion control

contactor

protectionStarter

softStarter

drive

axisControl

motorControlCenter

motorMonitoring

positioner

controlValve

measurement

Detection, measurement

electrical

density

flow

level

quality

pressure

speedOrRotaryFrequency

radiation

efmperature

weightMass

distanceOrPositionOrPresence

operatorinterface

Dialogue / operator interfaces

pushButton

joystick

keypad

pilotLight

stackLight

display

combinedButtonsAndLights

operatorStation

IEC TR 62453-41:2016 © IEC 2016

FDT
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Domain () Subdomain
classificationDomainld IEC domain group name classificationld
modulesAndControllers Logic / universal I/O modules generallnput

and controllers

generalOuput

combinedInputOuput

relay

timer

scanner

programmableController

<Schsg
micros
<!
<A
lowAld
<A
<A
<A
<A
<A
positidg
electr
contro
proteg
speed
stackl
relay f
<A
invalidg
dtmSp
<A
allDat
<A
bitEny
struct
<A
<A
<A
<A
<A
<A
<A
<A
<A
<A
<A
<A
<A
<A
<A

ma name="FDTDataTypesSchema" xmlns="urn:schemas-microsoft-com:xml-data" xmlns:dt="urn:sch
oft-com:datatypes">

-Definition of Attributes-->

ttributeType name="alarmType" dt:itype="enumeration" dt:values="highHighAlarm thighAlarm lowLo
rm"/>

ttributeType name="binData" dt:type="bin.hex"/>

ttributeType name="bitLength" dt:type="ui4"/>

ttributeType name="byteArray" dt:type="bin.hex"/>

ttributeType name="byteLength" dt:type="ui4"/>

ttributeType name="classificationld" dt:type="enumeration" dt:values="flew level pressure temperaturg
ner actuator nc_rc encoder speedDrive hmi analoglnput , analogOutput digitallnput digital
chemicalAnalyser dtmSpecific universal analyser remotelO analogCombinedlO digitalCombinedIO re
ller angle limitSwitch converter motor switchboard circuitBreaker powerMonitoring distributionPanel cof
tionStarter softStarter drive axisControl motorControlCenter controlValve electrical density
OrRotaryFrequency radiation weightMass distanceOrPosjtionPresence pushButton joystick keypad pil
ight display combinedButtonsAndLights operatorStation“generallnput generalOutput combinedinput
imer scanner programmableController"/>

ttributeType name="communicationError" dt‘type="enumeration” dt:values="abort
CommunicationReference noConnection noParallelServices noPendingRequest unknownError ti
ecific notSupportedFeature sequenceTimeExpired"/>

ttributeType name="dataSetState" dt:type='enumeration" dt:values="default validModified invalidM
hl oaded"/>

ttributeType name="dataType" dt:type="eénumeration" dt:values="byte float double int unsigned enumn
merator index ascii packedAscii password bitString hexString date time dateAndTime duration
red dtmSpecific"/>

ttributeType name="dataTypeDescriptor" dt:type="string"/>

ttributeType name="date" dt:type="date"/>

ttributeType name="descriptor;\dt:type="string"/>

ttributeType name="display" dt:type="string"/>

ttributeType name="displayFormat" dt:type="string"/>

ttributeType name="errorCode" dt:type="bin.hex"/>

ttributeType name="id” dt:type="string"/>

ttributeType name="idref" dt:type="string"/>

ttributeType name="index" dt:type="ui4"/>

ttributeType'name="name" dt:type="string"/>

ttributeType, mname="number" dt:type="number"/>

ttribute Type name="reference" dt:type="string"/>

ttribute Rype name="signalType" dt:type="enumeration" dt:values="input output "/>

ttributeType name="staticValue" dt:type="number"/>

emas-

Alarm

valve
Dutput
Corder
tactor
huality
tLight
Dutput

busy
meout

dified

erator
binary

ttributeType name="statusFlag" dt:type="enumeration" dt:values="ok warning error invalid"/>

<A

{ribute I'ype name="storageostate” dtitype="enumeration” dt:values="persisient transient’/

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

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

<AttributeType name="time" dt:type="dateTime"/>

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

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

<AttributeType name="nodeld" dt:type="id"/>

<AttributeType name="readAccess" dt:type="boolean" default="1"/>

<AttributeType name="writeAccess" dt:type="boolean" default="0"/>

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

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

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

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

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

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

<AttributeType name="substituteType" dt:type="enumeration" dt:values="lastValue lastValidValue upperRange
lowerRange"/>

<AttributeType name="path" dt:type="uri"/>

<AttributeType name="communicationType" dt:type="enumeration" dt:values="supported required"/>
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<AttributeType name="busCategoryName" dt:type="string"/>
<AttributeType name="help" dt:type="string"/>
<AttributeType name="label" dt:type="string"/>
<AttributeType name="file" dt:type="uri"/>

<AttributeType name="url" dt:type="uri"/>

<AttributeType name="parameters" dt:type="string"/>
<AttributeType name="documentLanguageld" dt:type="ui4"/>

<AttributeType

orderinglnformation miscellaneous"/>
<AttributeType name="deviceGraphicState" dt:type="enumeration" dt:values="device diagnosis oem"/>
<AttributeType name="deviceTypelnformationPath" dt:type="uri"/>
<AttributeType name="systemGuiLabel" dt:type="string"/>
<AttributeType name="busAddress" dt:type="string"/>

<At
proce
<At
<At
<A
<A
<A
going
<At
<At
<At
<At
<At
<At
motior
<A

A

<A
<A
<A
<A
<A
<A

<l
<El

</E
<H

</
<H

</
<Ele
<g
<3
<g
</Elq

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

sValue"/>

ributeType name="physicalLayerName" dt:type="string"/>

ributeType name="physicalLayer" dt:type="uuid"/>

ttributeType name="busRedundancy" dt:type="ui4"/>

ttributeType name="modifiedInDevice" dt:type="boolean" default="0"/>

ttributeType name="dtmStateMachine" dt:type="enumeration" dt:values="communicationSet going
Dffline online"/>

ributeType name="orderCode" dt:type="string"/>

ributeType name="deviceTypeVariant" dt:type="string"/>

ributeType name="deviceTypeVariantinfo" dt:type="string"/>

ributeType name="bitPosition" dt:type="ui4"/>

ributeType name="boolValue" dt:type="boolean"/>

ributeType name="classificationDomainld" dt:type="enumeration" dt:values="powerDistr
Control measurement operatorinterface modulesAndControllers"/>

ttributeType name="dataSetID" dt:type="uuid"/>

A\ttributeType name="description" dt:type="string"/>

ttributeType name="levelOfSupport" dt:type="enumeration" dt:values="full partial" />
ttributeType name="semanticld" dt:type="string"/>

ttributeType name="address" dt:type="string"/>

ttributeType name="applicationDomain" dt:type="string"/>

ttributeType name="dtmDevTypelD" dt:type="uuid"/>

ttributeType name="dtmDevTypelDVersion" dt:type=ui4"/>

-Definition of Elements-->

ementType name="Semanticlnformation" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="applicationDomain" required="yes"/>
<attribute type="semanticld" required="yes"/>
<attribute type="address" required="ho"/>

ementType>

lementType name="LowerRawValue" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="number" required="yes"/>

FlementType>

lementType name="UpperRawValue" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute types'number" required="yes"/>

FlementType>

mentTypename="Current" content="empty" model="closed">

ttribute type="nodeld" required="no"/>

ttribute \type="dataSetID" required="yes"/>

ttribute/type="description" required="no"/>

mentType>

2016

name="documentClassification" dt:type="enumeration" dt:values="help technicalDocumentation

jleSlot

Dnline

bution

<Ele
<a
<a
<a
<a

IIUIItTleC manmre "Suppultcd" bUIItCIIt "CIII'J:.y" IIIUdC: "\,:uocd‘
ttribute type="nodeld" required="no"/>

ttribute type="dataSetID" required="yes"/>

ttribute type="levelOfSupport" required="no" default="partial"/>
ttribute type="description" required="no"/>

</ElementType>
<ElementType name="DataSetFormats" content="eltOnly" model="closed">

<a
<e
<e

ttribute type="nodeld" required="no"/>
lement type="Current" minOccurs="1" maxOccurs="1"/>
lement type="Supported" minOccurs="0" maxOccurs="*"/>

</ElementType>
<ElementType name=" Classificationld" content="empty" model="closed">

<a
<a

ttribute type="nodeld" required="no"/>
ttribute type="classificationld" required="yes"/>

</ElementType>
<ElementType name=" Classificationlds" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>

<a

ttribute type="classificationDomainld" required="no"/>

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

<ElementType name="BoolValue" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="boolValue" required="no"/>

</ElementType>

<ElementType name="Deadband" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="number" required="yes"/>

</ElementType>

<ElementType name="AlarmEnumerationEntry" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="bitPosition" required="yes"/>
<attribute type="name" required="yes"/>
<attribute type="boolValue" required="yes"/>

<attribute type="descrintar" req ad="no"/>

</ElgmentType>
<ElefnentType name="AlarmEnumerationEntries" content="eltOnly" model="closed">
<gttribute type="nodeld" required="no"/>
<dlement type="AlarmEnumerationEntry" minOccurs="1" maxOccurs="*"/>
</ElgmentType>
<HlementType name="DeviceTypeVariant" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="deviceTypeVariant" required="yes"/>
<attribute type="deviceTypeVariantinfo" required="no"/>
<attribute type="orderCode" required="no"/>
</ElementType>
<HlementType name="DeviceTypeVariants" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="DeviceTypeVariant" minOccurs="1" maxOccurs="*"/>
</ElementType>
<ElementType name="BusRedundancy " content="empty" model="closed!>
<gttribute type=" busRedundancy " required="yes"/>
</ElenentType>
<ElenentType name="ChannelMode" content="empty" model="closed" >
<attribute required="no" type="nodeld"/>
<attribute required="yes" type="channelMode"/>
</ElpmentType>
<ElgmentType name="ChannelModes" content="eltOnly® model="closed" >
<attribute required="no" type="nodeld"/>
<element type="ChannelMode" minOccurs="1"maxOccurs="*"/>
</ElpmentType>
<ElgmentType name="Channellnformation" contént="eltOnly" model="closed" >
<attribute required="no" type="nodeld"/>
<element type="BusCategories" minOccurs="1" maxOccurs="1"/>
<element maxOccurs="1" minO¢gurs="1" type=" ChannelModes"/>
</ElementType>
<HlementType name="CommupicationTypeEntry" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="communicationType" required="yes"/>
</ElementType>
<HlementType name="Devicelcon" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type='deviceGraphicState" required="no"/>
<attribute type="path" required="yes"/>
</ElementType=
<HlementType'name="DeviceBitmap" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="deviceGraphicState" required="yes"/>
<attribute type="path" required="yes"/>

</::CIIICIItTy|JC
<ElementType name="SubstituteType" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="substituteType" required="yes"/>
</ElementType>
<ElementType name="Languageld" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="languageld" required="yes"/>
</ElementType>
<ElementType name="SupportedLanguages" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="Languageld" minOccurs="1" maxOccurs="*"/>
</ElementType>
<ElementType name="PhysicalLayer" content="empty" model="closed">
<attribute type="physicalLayer" required="yes"/>
<attribute type="physicalLayerName" required="no"/>
</ElementType>
<ElementType name="BusCategory" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
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<attribute type="busCategory" required="yes"/>
<attribute type="busCategoryName" required="no"/>
<element type="CommunicationTypeEntry" minOccurs="0" maxOccurs="*"/>
<element type="PhysicalLayer" minOccurs="0" maxOccurs="*"/>
</ElementType>
<ElementType name="BusCategories" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="BusCategory" minOccurs="1" maxOccurs="*"/>
</ElementType>
<!--Definition of a document entry, which specifies a path to a DTM provided document-->
<ElementType name="DocumentFile" content="empty" model="closed">
<attribute type="file" required="yes"/>
</ElementType>
<ElementType name="DocumentUrl|" content="empty" model="closed">
<attribute I;.cpe=" " required="yes"/>
</ElementType>
<HlementType name="DocumentExe" content="empty" model="closed">
<attribute type="file" required="yes"/>
<attribute type="parameters" required="no"/>
</ElementType>
<HlementType name="DtmDocument" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="label" required="yes"/>
<attribute type="help" required="no"/>
httribute type="documentClassification" required="yes"/>
<attribute type="documentLanguageld" required="no"/>
<group order="one" minOccurs="1" maxOccurs="1">
<element type="DocumentFile" minOccurs="0" maxOccurs="1"/>
<element type="DocumentUrl" minOccurs="0" maxOccurs="1"/>
<element type="DocumentExe" minOccurs="0" maxOccurs="1"/>
</group>
</ElementType>

A

<HlementType name="DtmDocuments" content="mixed" model="closed">
<attribute type="nodeld" required="no"/>
<group order="many">

<element type="DtmDocument" minOccurs="1"{maxOccurs="*"/>
</group>
</ElementType>

<HlementType name="DtmDeviceType" contentz"eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="readAccess" required=“no"/>
<attribute type="writeAccess" required="no"/>
<attribute type="manufacturerld: required="no"/>
<attribute type="deviceTypeld"(fequired="no"/>
<attribute type="subDeviceType" required="no"/>
<attribute type="deviceTypelnformation" required="no"/>
<attribute type="devicelypelnformationPath" required="no"/>
<attribute type="clasSificationld" required="no"/>
<attribute type="dtmDevTypelD" required="no"/>
<attribute type="dtmDevTypelDVersion" required="no"/>
<element type=!VersionInformation" minOccurs="1" maxOccurs="1"/>
<element type="SupportedLanguages" minOccurs="1" maxOccurs="1"/>
<element-type="BusCategories" minOccurs="0" maxOccurs="1"/>
<element.type="Devicelcon" minOccurs="0" maxOccurs="*"/>
<element type="DtmDocuments" minOccurs="0" maxOccurs="1"/>
<element type="DeviceBitmap" minOccurs="0" maxOccurs="*"/>
Kelement type="Classificationlds" minOccurs="0" maxOccurs="1"/>
CICITITCTIU ly'JC DalaotTll UTTTITatlo mmrrmuTTuro \vJ TMTAAUCUCUTO 7
<group order="one" minOccurs="0" maxOccurs="1">
<element type="DeviceTypeVariants"/>
<element type="DeviceTypeVariant"/>
</group>
</ElementType>
<l-- Definition of Version Information -->
<ElementType name="VersionInformation" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="readAccess" required="no"/>
<attribute type="writeAccess" required="no"/>
<attribute type="name" required="yes"/>
<attribute type="vendor" required="no"/>
<attribute type="version" required="no"/>
<attribute type="date" required="no"/>
<attribute type="descriptor" required="no"/>
</ElementType>
<ElementType name="NumberData" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
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<attribute type="number" required="yes"/>

</ElementType>

<ElementType name="StringData" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="string" required="yes"/>

</ElementType>

<ElementType name="TimeData" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="time" required="yes"/>

</ElementType>

<l-- Definition of Binary Variable -->

<ElementType name="BinaryVariable" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="binData" required="yes"/>

</ElementType>

<!1- Definition of Enumerator Variable -->
<HlementType name="EnumeratorEntry" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="index" required="yes"/>
<attribute type="name" required="yes"/>
<attribute type="descriptor" required="no"/>
</ElementType>
<HlementType name="Variable" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="EnumeratorEntry" minOccurs="1" maxOccurs="1"/>
</ElementType>
<HlementType name="EnumeratorEntries" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="EnumeratorEntry" minOccurs="1" maxOccurs="*"/>
</ElementType>
<HlementType name="BitEnumeratorEntries" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="EnumeratorEntry" minOccurs="1" maxOccurs="*"/>
</ElementType>
<HlementType name="EnumeratorVariable" content="eltOnly"" model="closed">
<attribute type="nodeld" required="no"/>
<element type="Variable" minOccurs="1" maxOccurs="1"/>
<element type="EnumeratorEntries" minOccurs=70" maxOccurs="1"/>
</ElementType>
<I3- Definition of Bit Enumerator Variable -->
<HlementType name="BitVariable" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="EnumeratorEntry" minOccurs="0" maxOccurs="*"/>
</ElementType>
<HlementType name="BitEnumeratgnVariable" content="eltOnly" model="closed">
<attribute type="nodeld" requiréd="no"/>
<element type="BitVariable"minOccurs="1" maxOccurs="1"/>
<element type="BitEnumeratorEntries" minOccurs="0" maxOccurs="1"/>
</ElementType>
<I3- Definition of Unit -->
<HlementType name="Unit" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute types'readAccess" required="no"/>
<attribute type="writeAccess" required="no"/>
<group order="one" minOccurs="0" maxOccurs="1">

<element type="EnumeratorVariable"/>

<element type="ChannelReference"/>

</group>
</ElementType>
<! DUf;II;t;UII Uf L\JVVCI RGIIQU

<ElementType name="LowerRange" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<group order="one" minOccurs="0" maxOccurs="1">
<element type="NumberData"/>
<element type="StringData"/>
<element type="TimeData"/>
<element type="ChannelReference"/>
</group>
</ElementType>
<!-- Definition of UpperRange -->
<ElementType name="UpperRange" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<group order="one" minOccurs="0" maxOccurs="1">
<element type="NumberData"/>
<element type="StringData"/>
<element type="TimeData"/>
<element type="ChannelReference"/>
</group>
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</ElementType>
<l-- Definition of Ranges -->
<ElementType name="Range" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="LowerRange" minOccurs="1" maxOccurs="1"/>
<element type="UpperRange" minOccurs="1" maxOccurs="1"/>
<element type="Unit" minOccurs="0" maxOccurs="1"/>
<element type="LowerRawValue" minOccurs="0" maxOccurs="1"/>
<element type=" UpperRawValue " minOccurs="0" maxOccurs="1"/>
</ElementType>
<ElementType name="Ranges" content="eltOnly" model="closed">
<attribute type="readAccess" required="no"/>
<attribute type="writeAccess" required="no"/>
<attribute type="nodeld" required="no"/>
<element type="Range" minOccurs="1" maxQccurs="*"/>
</ElementType>
<!1- Definition of Channel References -->
<HlementType name="ChannelReference" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="idref" required="yes"/>
<element type="Channellnformation" maxOccurs="1" minOccurs="0" />
</ElementType>
<HlementType name="ChannelReferences" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="ChannelReference" minOccurs="1" maxOccurs="*"/>
</ElementType>
<!}- Definition of Alarms -->
<HlementType name="StaticValue" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="staticValue" required="yes"/>
</ElementType>
<HlementType name="Alarm" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="alarmType" required="yes"/>
<element type="Unit" minOccurs="0" maxOccurs="1"/>
<group order="one" minOccurs="0" maxOccurs="1">
<element type="StaticValue"/>
element type="NumberData"/>
blement type="AlarmEnumerationEntries"/>
<element type="ChannelReferences"/>
</group>
</ElementType>
<HlementType name="Alarms" content="eltOnly" model="closed">
<attribute type="nodeld" required=no!'/>
<element type="Alarm" minOccurs="1" maxOccurs="*"/>
</ElementType>
<l}- DtmVariable -->
<HlementType name="Display™eontent="empty" model="closed">
<attribute type="nodeld! required="no"/>
<attribute type="string“required="yes"/>
</ElementType>
<HlementType name="DtmVariableReference" content="empty" model="closed">
<attribute types'nodeld" required="no"/>
<attribute type="reference" required="yes"/>
</ElementType>
<I}- StructuredVariable -->
<BlementType name="StructuredElement" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<aitfibute type="bitLength" required="yes"/>
BIUU'J UI\:I.CI "UIIC" III;IIC\:\;UID "“I" IIIQAC\;L‘UIQ
<element type="Display"/>
<element type="DtmVariableReference"/>
</group>
</ElementType>
<ElementType name="StructuredElements" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="StructuredElement" minOccurs="1" maxOccurs="*"/>
</ElementType>
<ElementType name="StructuredVariable" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="BinaryVariable" minOccurs="1" maxOccurs="1"/>
<element type="StructuredElements" minOccurs="1" maxOccurs="1"/>
<attribute type="dataTypeDescriptor" required="no"/>
</ElementType>
<ElementType name="Variant" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="dataType" required="yes"/>
<attribute type="byteLength" required="no"/>

A A

nan
T
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<attribute type="displayFormat" required="no"/>

<group order="one" minOccurs="1" maxOccurs="1">
<element type="StringData"/>
<!-- for types: ascii, packedAscii, password, bitString, hexString -->
<element type="NumberData"/>
<l-- for types: float, double, int, unsigned, index -->
<element type="TimeData"/>
<!l-- for types: date, time, dateAndTime, duration -->
<element type="EnumeratorVariable"/>
<!-- for type: enumerator -->
<element type="BitEnumeratorVariable"/>
<!-- for type: bitEnumerator -->
<element type="BinaryVariable"/>
<!l-- for types: binary, dtmSpecific -->

<element t;cpe="Str cturedVariable"/>

<!-- for type: structured -->
</group>
</ElementType>
<l}- SubstituteValue -->
<HlementType name="SubstituteValue" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<group order="one" minOccurs="1" maxOccurs="1">
<element type="SubstituteType"/>
<element type="Variant"/>
</group>
</ElementType>
<l}- Value -->
<HlementType name="Value" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="readAccess" required="no"/>
<attribute type="writeAccess" required="no"/>
<group order="one" minOccurs="1" maxOccurs="1">
<element type="Display"/>
<element type="Variant"/>
</group>
</ElementType>
<!}- DTMVariableStatus -->
<HlementType name="StatusInformation" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="readAccess" required="no"/>
<attribute type="writeAccess" required="no%/>
<element type="EnumeratorEntry" minQcecurs="1" maxOccurs="*"/>
</ElementType>
<!i- DtmVariable -->
<HlementType name="DtmVariable® content="eltOnly" model="closed">
<attribute type="nodeld" requiréd="no"/>
<element type="Semanticlpformation" minOccurs="0" maxOccurs="*"/>
<attribute type="name" required="yes"/>
<attribute type="descriptor" required="no"/>
<element type="Value*minOccurs="1" maxOccurs="1"/>
<element type="Unit")minOccurs="0" maxOccurs="1"/>
<element type="Ranges" minOccurs="0" maxOccurs="1"/>
<attribute type=!statusFlag" required="no"/>
<element type="StatusInformation" minOccurs="0" maxOccurs="1"/>
</ElementType=
<HlementType’'name="DtmVariables" content="mixed" model="closed">
<attribute type="nodeld" required="no"/>
<element type="Semanticlnformation" minOccurs="0" maxOccurs="*"/>
<attfibute type="name" required="yes"/>

1y

attribute typU—"dCQ\.al;thI" |c\4u;|cd—"||u 7
<group order="many">
<element type="DtmVariables" minOccurs="0" maxOccurs="*"/>
<element type="DtmVariable" minOccurs="0" maxOccurs="*"/>
</group>
</ElementType>
<!-- Communication Data -->
<ElementType name="CommunicationData" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="byteArray" required="yes"/>
</ElementType>
<!-- Definition of FDT specic communication errors for nested communication-->
<ElementType name="CommunicationError" content="mixed" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="communicationError" required="yes"/>
<attribute type="tag" required="yes"/>
<attribute type="errorCode" required="no"/>
<attribute type="descriptor" required="no"/>
</ElementType>
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FDTApplicationldSchema

2016

The application id schema is used as a global FDT definition (see Table C.5 and Table C.6).
The application id of this schema is reference via the prefix fdtappid: within the other
schemas. The appearance and the functionality of a DTM user interface is controlled by the
entry of the element applicationld, functionld, and operationPhase.

Table C.5 — Description of applicationld attribute

Attribute Description Ar\
applicptionld Identification of the current application context (The enumeration refers to|the
DTM Realization Elements)
Table C.6 — Description of applicationld elements

Tag Description 0 O
Applicptionld FDT global application id coded as an enumeration
FDTApplicationlds Collection of application id
FDT Root tag

<Schgma name="FDTApplicationldSchema" xmlIns="urn:schemasémicrosoft-com:xml-data" xmlIns:dt="urn:sch|
microgoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml|">

<!

<AttributeType name="applicationld" dt:type="enumeration" dt:values="fdtAdjustSetValue fdtAssetManag
fdtAuditTrail ~ fdtConfiguration  fdtDiagnosis  fdtForce® fdtManagement fdtObserve  fdtOfflineCo

fdtOffl
fdtNet
<l

<HlementType name="Applicationld" content&"empty" model="closed">

</
<!

<HlementType name="FDTApplicationlds" content="eltOnly" model="closed">

</
<!
<H

</
</Sch

Exaerle:

-Definition of Attributes-->

neParameterize fdtOnlineCompare fdtOnlineParameterize fdtldentify fdtCalibration fdtMainOpg
WworkManagement"/>
- Applicationld specifies the standard user interface called -->

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

- FDTApplicationlds: a list of application -->

<attribute type="fdt:nodeld“.required="no"/>
<element type="Applicationld" minOccurs="0" maxOccurs="*"/>
FlementType>
- main FDT element(-->
lementType name="FDT" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<element type="FDTApplicationlds" minOccurs="1" maxOccurs="1"/>
FlementTypes
Ema>

emas-

ement
mpare
ration

See usage within DTMFunctionsSchema

C.4

Used

FDTUserInformationSchema

at: IDtm::Config()

The user information schema is used as a global FDT definition (see Table C.7 and
Table C.8). It informs the DTM during initialization about the role and the rights of the current

user.
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Table C.7 — Description of user information attributes

Attribute Description

administrator Flag describing if the user has administrative right (default to “FALSE”)

loginLocation Description of the location the user logged in

loginT

ime Time of last login

oemService Flag describing if the user has OEM service rights (default to “FALSE”)

projectName Unique identifier for the project within the name space of the Frame Application

sessionDescription Description of the user session (can be given by the user)

userL¢

vel User level specifying users rights

userN

Bme Name of the current user

Table C.8 — Description of user information elements

Tag Description q,b‘.l

FDTU

Eerlnformation Description of the user role

FDT

Root tag

<Sche
xmins
<l
<A
<A
<A
<A
<A
<A
<A
plann
<A
<l
<l
-

<H

ma name="FDTUserInformationSchema" xmlns="urn:schemas-microsoft-com:xmil
dt="urn:schemas-microsoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml">
-Definition of Attributes-->

ttributeType name="administrator" dt:type="boolean" default="0"/>

ttributeType name="loginLocation" dt:type="string"/>

ttributeType name="loginTime" dt:type="dateTime"/>

ttributeType name="oemService" dt:type="boolean! default="0"/>

ttributeType name="projectName" dt:type="string"/>

ttributeType name="sessionDescription" dt:type="string"/>

ttributeType name="userLevel" dt:itype="enumeration" dt:values="observer operator mainte
ngEngineer"/>

ttributeType name="userName" dt:type=ststring"/>

- FDTUserInformation -->

-the contents of an FDTUserInformation instance lies in the responsibility of the frame-applicatio

lementType name="FDTUsetlnformation" content="empty" model="closed">
<attribute type="fdt:nodeld")required="no"/>

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

<l-- project name -->

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

<l-- user name £->

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

<l-- user level‘as defined within the FDT sepcification -->
<attribute\type="oemService" required="no"/>

<l-- oemService set to True enables OEM access -->

<attribute type="administrator" required="no"/>
<I>-“administrator set to True enables administrative access -->

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

tdata"

hance

h only

<!I-- time and date of login for this session -->
<attribute type="loginLocation" required="no"/>

<l-- station description at which the user loged in -->
<attribute type="sessionDescription" required="no"/>
<l-- descriptive string for the actual session -->

</ElementType>
<l-- FDTUserInformation -->
<ElementType name="FDT" content="eltOnly" model="closed">

<attribute type="fdt:nodeld" required="no"/>
<element type="FDTUserInformation" minOccurs="1" maxOccurs="1"/>

</ElementType>
</Schema>

Example:

<?xml
<FDT

version="1.0" encoding="UTF-8"7>

xmlns="x-schema:FDTUserInformationSchema.xml|" xmlins:fdt="x-
schema:FDTDataTypesSchema.xml|">
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<FDTUserInformation userName="ThisUser" userLevel="maintenance" loginTime="2000-05-07T18:39:09"
loginLocation="WorkStation10" sessionDescription="The actor may specify his session here!"/>
</FDT>

C.5 DTMinformationSchema
Used at: IDtmInformation::GetInformation()
The XML document provides DTM-specific information (see Table C.9 and Table C.10).

Table C.9 — Description of DTM information attributes

Attribute Description r\'\

major Major part of the FDT specification version on which the implementation ofa
DTM is based on. For FDT specification, 1.2.1.0 it shall be set to ‘1.

minor Minor part of the FDT specification version on which the implementation of a
DTM is based on. For FDT specification 1.2.1.0 it shall be set to~2’.

release release part of the FDT specification version on which the.implementation of a
DTM is based on. For FDT specification 1.2.1.0 it shall belset to ‘1. It is
highly recommended to use this attribute.

build build part of the FDT specification version on whjch the implementation of a
DTM is based on. For FDT specification 1.2.1.0jtsshall be set to ‘0’. It is
highly recommended to use this attribute.

Table C.10 — Description of DTM information elements

Tag (‘\\%escnptlon
DtmD¢viceTypes Collection of device types
Dtmlinfo Describes the DTM itself
DtmS¢hemaPath File system path with protocol-specific schemas and XSLT files (path
including a trailing‘backslash). It is expected that this path contains no other
files.

In order toavoid validation errors, it is recommended to avoid using XML-
specific.¢haracters (like ‘&’) in this path.

DtmS¢hemaPaths Colleetion of DTM schema paths

FDTVegrsion Deéfinition of the element which specifies the version information on which the
implementation of a DTM is based on

FDT Root tag

<Schgma name="DTMInformationSchema" xmins="urn:schemas-microsoft-com:xml-data" xmins:dt="urn:schemas-
microgoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml|">
<l}-Definition of Attributes-->
<AttributeType name="major" dt:type="number"/>
<AttribdteType name="minor" dt:type="number"/>
<ATiribute Type name="device lypelnformation. di.type="string/
<AttributeType name="release" dt:type="number"/>
<AttributeType name="build" dt:type="number"/>
<!--Definition of Elements-->
<ElementType name="FDTVersion" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="major" required="yes"/>
<attribute type="minor" required="yes"/>
<attribute type="release" required="no"/>
<attribute type="build" required="no"/>
</ElementType>
<ElementType name="DtmDeviceTypes" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<element type="fdt:DtmDeviceType" minOccurs="1" maxOccurs="*"/>
</ElementType>
<ElementType name="DtmSchemaPath" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="fdt:busCategory" required="yes"/>
<attribute type="fdt:path" required="yes"/>
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</ElementType>

<ElementType name="DtmSchemaPaths" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<element type="DtmSchemaPath " minOccurs="1" maxOccurs="*"/>

</ElementType>

<ElementType name="DtmInfo" content="eltOnly" model="closed" order="seq">
<attribute type="fdt:nodeld" required="no"/>
<element type="FDTVersion" minOccurs="1" maxOccurs="1"/>
<element type="fdt:Versioninformation" minOccurs="1" maxOccurs="1"/>
<element type="DtmSchemaPaths" minOccurs="0" maxOccurs="1"/>
<element type="DtmDeviceTypes" minOccurs="1" maxOccurs="*"/>

</ElementType>

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

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

<element type="Diminfo" minOccurs="1" maxOccurs="1"/>
</ElementType>

</Schgma>

Examples:

<?xml|version="1.0"?>
<FDT gmIns="x-schema:DTMInformationSchema.xml|" xmins:fdt="x-schema:FDTDataTypesSchema.xml" >
<Dtmlinfo>
<FDTVersion major="1" minor="2" release="1" build="1"/>
<fdt:VersionInformation name="myname" vendor="myVendor" version="1.0%date="2000-08-05"/>
<DtmSchemaPaths>
<DtmSchemaPath fdt:busCategory="12345678-ABCD-7890-86E1-00E0987370B9"
fdt:path="file://c:/mySchemaPath/" />
</DtmSchemaPaths>
<DtmDeviceTypes>
<fdt:DtmDeviceType>
<fdt:VersionInformation name="myname" vendor="myVendor" version="1.0" date="2000-08-09"/>
<fdt:SupportedLanguages>
<fdt:Languageld languageld="1131"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987370B9"
busCdtegoryName="Profibus DP/V1">
<fdt:CommunicationTypeEntty communicationType="required"/>
</fdt:BusCategory>
<fdt:BusCategory busCategory="12345678-ABCD-7890-86E1-00E0987470B9"
busCdtegoryName="Private Bus">
<fdt:CommunicationTypeEntry communicationType="supported"/>
</fdt:BusCategory>
<fdt:BusCategorybusCategory="036D1498-387B-11D4-86E1-00E0987270B9"
busCdtegoryName="HART">
<fdt:CommunicationTypeEntry communicationType="supported"/>
<fdt:PhysicalLayer physicalLayer="036D1590-387B-11D4-86E1-00E0987470B9"
physidalLayerName="IEC61158-2"/>
</fdt:BusCategory>
</fdt:BusCategories>
<fdt:Devicelcon path="file://c:/programs/manufacturer/icons/device.ico" />
<fdtiDevicelcon deviceGraphicState="device" path="file://c:/dev.ico" />
<fdi:Devicelcon deviceGraphicState="diagnosis" path="file://c:/devdiag.ico" />
<fdt:DtmDocuments>
<fdt:DtmDocument label="Online Help" help="Help for Dtm" documentClassification4"help"
docunjentLanguageld="1033">
<fdt:DocumentFile file="c:\mydtm\helpEN.chm"/>
<fdtDtmbDocument>
<fdt:DtmDocument label="Online Hilfe" help="Hilfe fir DTM" documentClassification="help"
documentLanguageld="1031">
<fdt:DocumentFile file="c:\mydtm\helpDE.chm"/>
</fdt:DtmDocument>

<fdt:DtmDocument label="Ordering Information" help="Order our Products"
documentClassification="orderingInformation">
<fdt:DocumentUrl url="http://www.manufacturer.com"/>
</fdt:DtmDocument>

<fdt:DtmDocument label="Product Database" help="Find a Product"
documentClassification="miscellaneous" documentLanguageld="1033">
<fdt:DocumentExe file="c:\programs\manufacturer\productFinder.exe" parameters="-L1033"
/>
</fdt:DtmDocument>

</fdt:DtmDocuments>
<fdt:DeviceBitmap deviceGraphicState="device" path="file://c:/dev.bmp" />
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<fdt:DeviceBitmap deviceGraphicState="diagnosis" path="file://c:/devdiag.bmp" />
<fdt:DataSetFormats>

<fdt:Current dataSetID="036D1497-387B-11D4-86E1-00E0987270B9" description="The data set

in encrypted according to the client recommendation"/>

<fdt:Supported dataSetID="036D1497-387B-11D4-86E1-00E0987270B9" levelOfSupport="full"

description="The data set is fully supported"/>

<fdt:Supported dataSetID="036D1497-387B-11D4-86E1-00E0987270BA" levelOfSupport="full"

description="The default value for fault action is not supported in this version"/>
</fdt:DataSetFormats>
<fdt:DeviceTypeVariants>

<fdt:DeviceTypeVariant deviceTypeVariant="PM255-EX" deviceTypeVariantinfo="PM255-EX

orderCode="ExampleOrderCode1"/>

<fdt:DeviceTypeVariant deviceTypeVariant="PM255-TX" deviceTypeVariantinfo="PM255-TX

orderCode="ExampleOrderCode2"/>
order@ode="ExampleOrderCode3"/>

order@ode="ExampleOrderCode4"/>
</fdt:DeviceTypeVariants>
</fdt:DtmDeviceType>

</DtmDeviceTypes>
</ptminfo>

</FDTp

Example for IEC 61784 CPF 3:

<?xml|version="1.0"?>

<FDT gmlIns="x-schema:DTMInformationSchema.xml|" xmins:fdt="x-schema/FD¥DataTypesSchema.xml" >

<Otminfo>
<FDTVersion major="1" minor="2" release="1" build="1"/>
<fdt:VersionInformation name="myName" vendor="myVendor” version="1.0" date="2000-08-05"/>
<DtmDeviceTypes>

<fdt:DtmDeviceType manufacturerld="12" deviceTypelds"3456" deviceTypelnformation="
#Profipus_DP
GSD_Revision =2
Venddr_Name = &amp;myVendor&amp;
Modell Name = &amp;myName&amp;
Revision = &amp;1.0&amp;
Ident_[Number = 0x0D80
Protoqol_Ident =0
Statiop_Type =0
Bitmap_Device = &amp;Src0D80n&amp;
FMS_$upp 0
Hardware_Release &amp;1.0&amp;
Software_Release = &amp;1.0&amp;
31.25]supp 1
45.45|supp
93.75]supp
187.5fsupp
MaxTgdr_31.25 =100
MaxTg4dr_45.45
MaxTgdr_93.75
MaxTgdr_187.5
Redurjdancy
Repedter_Ctrl Sig
24V _Rins
Freez¢_Mode_supp =0
Sync_[Mede_supp

i nmnn
—_

o m
—_
o
o
o

n
o

<fdt:DeviceTypeVariant deviceTypeVariant="PM255-XX" deviceTypeVariantinfo="PM255-XX

Auto_Baud_supp
Set_Slave_Add_supp
Min_Slave_Intervall
Modular_Station
Max_Module
Max_Input_Len
Max_Output_Len
Max_Data_Len
Max_Diag_Data_Len =14

Slave_Family =12

User_Prm_Data_Len =0
;Ext_User_Prm_Data_Const(0) = 0x00,0x00,0x00

[$)]
o

o

oW =N qQO

n
w
(]

;Empty module
Module = &amp;EMPTY_MODULE&amp; 0x00
EndModule

deviceTypelnformationPath="file://c:/myDtm/myGsdFile.gsd"

Info"

Info"

Info"

Info"
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<fdt:VersionInformation name="myname" vendor="myVendor" version="1.0" date="2000-08-05"/>
<fdt:SupportedLanguages>
<fdt:Languageld languageld="1131"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B9"
busCategoryName="Profibus DP/V1">
<fdt:CommunicationTypeEntry communicationType="required"/>
</fdt:BusCategory>
</fdt:BusCategories>
<fdt:Devicelcon path="file://c:/programs/manufacturer/icons/device.ico" />
<fdt:Devicelcon deviceGraphicState="device" path="file://c:/myDtm/Src0D80n.ico" />
<fdt:Devicelcon deviceGraphicState="diagnosis" path="file://c:/myDtm/Src0D80ndiag.ico" />
<fdt:DtmDocuments>
<fdt:DtmDocument lahel="Online Help" help="Help for Ditm" documentClassification="help"
docunjentLanguageld="1033">
<fdt:DocumentFile file="c:\mydtm\helpEN.chm"/>
</fdt:DtmDocument>
<fdt:DtmDocument label="Online Hilfe" help="Hilfe fir DTM" documentClassification4"help"
docunjentLanguageld="1031">
<fdt:DocumentFile file="c:\mydtm\helpDE.chm"/>
</fdt:DtmDocument>

<fdt:DtmDocument label="Ordering Information” help="Qrnder our Products"
docunjentClassification="orderingInformation">

<fdt:DocumentUrl url="http://www.manufacturer.com"/>
</fdt:DtmDocument>

<fdt:DtmDocument label="Product Database" help="Find a Prpduct”
docunentClassification="miscellaneous" documentLanguageld="1033">
<fdt:DocumentExe file="c:\programs\manufacturer\productFinder.exe" parameters="-111033"
/>
</fdt:DtmDocument>

</fdt:DtmDocuments>
<fdt:DeviceBitmap deviceGraphicState="device" path="file://c:/myDtm/SrcOD80n.bmp" />
<fdt:DeviceBitmap deviceGraphicState="diagnosis" path="file://c:/myDtm/Src0D80diag.bmp" /3
<fdt:DataSetFormats>
<fdt:Current dataSetID="036D14974387B-11D4-86E1-00E0987270B9" description="The data set
in encyypted according to the client recommendation/>
<fdt:Supported dataSetID="036D1497-387B-11D4-86E1-00E0987270B9" levelOfSuppor{="full"
description="The data set is fully supported"/>
<fdt:Supported dataSet|D="036D1497-387B-11D4-86E1-00E0987270BA" levelOfSuppor{="full"
description="The default value for fault actién is not supported in this version"/>
</fdt:DataSetFormats>
<fdt:DeviceTypeVariants>
<fdt:DeviceTypeVariant* deviceTypeVariant="PM255-EX" deviceTypeVariantinfo="PM255-EX| Info"
orderGode="ExampleOrderCode1"/>
<fdt:DeviceTypeVariant deviceTypeVariant="PM255-TX" deviceTypeVariantinfo="PM255-TX| Info"
orderode="ExampleOrderCode2"/>
<fdt:DeviceTypeVariant deviceTypeVariant="PM255-ZX" deviceTypeVariantinfo="PM255-ZX| Info"
order@ode="ExampleOrderCode3"/>
<fdt:DevieceTypeVariant deviceTypeVariant="PM255-XX" deviceTypeVariantinfo="PM255-XX| Info"
order@ode="ExampleOrderCode4"/>
</fdt:DeviceTypeVariants>
</fdtsDtmDeviceType>
</DtmDeviceTypes>
</Ptminfo>
</FDTp

C.6 DTMFunctionCallSchema

Used at:

IDtmActiveXInformation::GetActiveXGuid()
IDtmActiveXInformation::GetActiveXProgld()
IDtmApplication::StartApplication()
IDtmDocumentation::GetDocumentation()
IFdtChannelActiveXInformation::GetChannelActiveXGuid()
IFdtChannelActiveXInformation::GetChannelActiveXProgld

The XML document provides information to specifiy a specific function call (see Table C.11).
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Table C.11 — Description of function call attributes

Tag Description

FDTFunctionCall Definition of the element which specifies a specific function call

FDT Root tag

<Schema name="DTMFunctionCallSchema" xmIns="urn:schemas-microsoft-com:xml-data"
xmlins:dt="urn:schemas-microsoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml"
xmins:appld="x-schema:FDTApplicationldSchema.xml" xmIns:func="x-schema:DTMFunctionsSchema.xmlI"
xmins:ops="x-schema:FDTOperationPhaseSchema.xml|">
<!--Definition of Elements-->
<gfememType name= FDTFunctioncattcontent="etonty*moder="ctosed™>
<attribute type="fdt:nodeld" required="no"/>
<attribute type="func:functionld" required="yes"/>
<element type="appld:Applicationld" minOccurs="0" maxOccurs="1"/>
<attribute type="ops:operationPhase" required="no"/>
</ElementType>
<BlementType name="FDT" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<element type="FDTFunctionCall" minOccurs="1" maxOccurs="1"/>
</ElementType>
</Schema>

Example:

<?xml version="1.0"?>
<FDT|xmIns="x-schema:DTMFunctionCallSchema.xml" xmIns:furdc="x-schema:DTMFunctionsSchema.xml!"
xminsfappld="x-schema:FDTApplicationldSchema.xml|" xmIns:Qps="x-
schenpa:FDTOperationPhaseSchema.xml" >
<HDTFunctionCall func:functionld="32" ops:operationPhase ="runtime">
<appld:Applicationld applicationld="fdtObserve"{>
</FDTFunctionCall>
</FDT>

C.7 | DTMParameterSchema

Used at:

IDtmParameter::GetParameters ()

IDtmParameter::SetParameters()

The [ XML document( provides all instance specific information about a device. Hor a
descfiption of the document contents see Table C.12 and Table C.13.

Table C.12 — Description of parameter document attributes

N
{/Gﬁribute Description

busAddress Net
IEC 61784 CPF 3

busMasterConfigurationPart Bus parameters are needed to allow an interaction between DTMs and a
master configuration tool. To provide a standard access to this bus-
specific data, it is stored as a binary stream which contains the device-
specific bus information according to the fieldbus specification.

Each DTM shall a least fill in the device-specific parameters and all
parameters which can be changed by its application.

All other entries can be filled up with substitute values like zeros. The
substituted values of the structure will be set by the environment’s master
configuration tool according to the requirements of the complete bus.

Independent of the values filled in, it is very important that the structure
generated by the DTM adheres to the definitions of the fieldbus
specification.

After all network participants have written their instance data, the master
configuration tool can commission the fieldbus. For that purpose it collects
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Attribute Description

the configuration part of each network participant and calculates the bus
parameters of the corresponding master device.

configurationData Additional configuration data as binary stream according to the fieldbus
specification

moduleld Unique identifier for a module within the name space of the device
instance

moduleTypeld Unique identifier for a module type within the name space of the device
type

redundant Specifies whether a device or module is redundant

slaveAddress Universal slave address e.g. polling address for IEC 61784 CPF 9

communication

slot Unique identifier for the slot of a module within the name space of the
device instance

Table C.13 — Description of parameter document elements

Tag Description Abv

Buslinformation This element is an implementation of data type ‘fdtiNetworklnfo’ as defined in
IEC 62453-2.

It is recommended that Device DTMs with more than one required protocol
includes busCategory in BusInformation,

If a1.2.1. DTM is connected to a 1.2(Gommunication Channel,

a 1.2.1 Frame Application has to"consider:
e the first Businformation element in the DtmParameter document of
the DTM is regarded)as primary protocol;
e the Frame Applieation needs to check if the primary protocol of the
DTM is supported by the channel and
a 1.2 Frame Application has to consider:

. The DT W' can support only one protocol, because the old schema
supperts only one Businformation element

DtmD¢vice Description 'of'a device instance

It is recommended that Device DTMs with more than one required protocol
include.Businformation for each protocol.

ExporfjedVariables Collection of DTM variables for common access. This means that the Frame
Application or other DTMs are allowed to get access to the data within this
section

FDT Root tag

InternglChannel An internal channel is the connection point for an internal module within the
internal topology

InternglTopoelogy Description of the internal topology of a modular device build as a none
software modular DTM

MastetSlaveBius Description of bus parameters for communication and confiquration This
element is an implementation of data type ‘fdt:DeviceAddress’ as defined in
IEC 62453-2.

Module Description of a hardware or software module of a device

Modules Collection of modules

SlaveAddress Universal slave address. This element is an implementation of data type

‘fdt:DeviceAddress’ as defined in IEC 62453-2.

UserDefinedBus Description bus parameters for the integration of proprietary bus systems .
This element is an implementation of data type ‘fdt:UserDefinedBus’ as
defined in IEC 62453-2. It is specified as open element so that protocol-
specific elements may by integrated into this element.

If a DTM can be used by an redundant aware parent component as DTM for a redundant
slave, the parameter document shall provide additional redundancy information:
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supported redundant fieldbus interfaces of the slave.

It is recommend that with the address, set by calling SetParameter(), the parent component
provides complete redundant address information. Then the DTM is able to detect if its
appropriate slave is used as redundant slave. Only in this case, specific redundancy handling
is to be activated within the DTM, for example during communication requests or configuration
dialogs. Therefore, it is recommended to set all fieldbus addresses using SlaveAddress

elements by the parent component.

<Sche

ma name="DTMParameterSchema" xmlns="urn:schemas-microsoft-com:xml-data"

microsoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml|">

<!

<A
<A
<A
<A
<A
<A
<A
<A
<!
<H

</
<H

</
<H
<H

<4

</
<H

</
<H

~Defimiton of ATributes--
ttributeType name="busAddress" dt:type="ui4"/>
ttributeType name="busMasterConfigurationPart" dt:type="bin.hex"/>
ttributeType name="configurationData" dt:type="bin.hex"/>
ttributeType name="moduleld" dt:type="ui4"/>
ttributeType name="moduleTypeld" dt:type="ui4"/>
ttributeType name="redundant" dt:type="boolean"/>
ttributeType name="slaveAddress" dt:type="ui4"/>
ttributeType name="slot" dt:type="ui4"/>
-Definition of Elements-->
lementType name="SlaveAddress" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="fdt:readAccess" required="no"/>
<attribute type="fdt:writeAccess" required="no"/>
<attribute type="slaveAddress" required="yes"/>
FlementType>
lementType name="MasterSlaveBus" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="fdt:readAccess" required="no"/>
<attribute type="fdt:writeAccess" required="no"/>
<attribute type="busAddress" required="yes"/>
<attribute type="busMasterConfigurationPart" requjred="yes"/>
FlementType>
lementType name="UserDefinedBus" content="mixed" model="open"/>
lementType name="BusInformation" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
ttribute type="fdt:busCategory" required="no"/>
<element type="fdt:BusRedundancy" maxOccurs="1" minOccurs="0"/>
<group order="one" minOccurs="0" maxOccurs="*">
<element type="SlaveAddress"/=
<element type="MasterSlaveBus"/>
<element type="UserDefinedBus"/>
</group>
FlementType>
lementType name="ExportedVariables" content="eltOnly" model="closed">
<attribute type="fdtrnodeld" required="no"/>
<element type="fdt:BtmVariables" minOccurs="1" maxOccurs="1"/>
ElementType>
lementType name="Module" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="fdt:readAccess" required="no"/>
<attribute type="fdt:writeAccess" required="no"/>
<atfribute type="moduleld" required="yes"/>
<attribute type="moduleTypeld" required="no"/>

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

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

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

<element type="fdt:VersionInformation" minOccurs="1" maxOccurs="1"/>
<element type="fdt:ChannelReferences" minOccurs="0" maxOccurs="1"/>
<element type="ExportedVariables" minOccurs="0" maxOccurs="1"/>

</ElementType>
<ElementType name="InternalChannel" content="eltOnly" model="closed">

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

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

</ElementType>
<ElementType name="InternalTopology" content="eltOnly" model="closed">

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

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

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

<element type="BusInformation" minOccurs="0" maxOccurs="1"/>
<element type="InternalChannel" minOccurs="1" maxOccurs="*"/>

</ElementType>

xmins:dt="urn:schemas-
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<ElementType name="DtmDevice" content="eltOnly" model="closed" order="seq">

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

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

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

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

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

<element type="fdt:ChannelReferences" minOccurs="0" maxOccurs="1"/>
<element type="BusInformation" minOccurs="0" maxOccurs="*"/>
<element type="InternalTopology" minOccurs="0" maxOccurs="1"/>
<element type="ExportedVariables" minOccurs="0" maxOccurs="1"/>

</ElementType>

<El

ementType name="FDT" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="fdt:storageState" required="yes"/>

i ="fdt- " required="yeg"/>

<attribute type="fdt:modifiedInDevice" required="no"/>
<element type="fdt:DtmDeviceType" minOccurs="1" maxOccurs="1"/>
<element type="DtmDevice" minOccurs="1" maxOccurs="1"/>

</ElementType>
</Schema>

Example for a simple device:

<?xm
<FDT

version="1.0"?>
xmins="x-schema:DTMParameterSchema.xml" xmlins:fdt="x-schema:FDTDataTypesSchem

fdt:stqrageState="persistent" fdt:dataSetState="default ">
<ffit:DtmDeviceType >

05"/>

</
<[

<fdt:VersionInformation name="Transmitter" vendor="Vendor fiame" version="1.0" date="20

<fdt:SupportedLanguages>
<fdt:Languageld languageld="1"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1497-387B-11D4-86E1-00E0987270B9"/>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B9"/>
</fdt:BusCategories>
dt:DtmDeviceType>
tmDevice fdt:tag="00PGH10ECO001">
<fdt:ChannelReferences>
<fdt:ChannelReference idref="temperature"/>
</fdt:ChannelReferences>
<ExportedVariables>
<fdt:DtmVariables name=/Parameter" descriptor="root of parameters">
<fdt:DtmVariable name="Cell" descriptor="Measuring point data">
<fdt:Value>
<fdt:Display string="PT100"/>
</fdt:Value>
<fdt:Unit>
<fdt:EnumeratorVariable>
<fdt:Variable>
<fdt:EnumeratorEntry index="1" name="C"/>
</fdt:Variable>
<fdt:EnumeratorEntries>
<fdt:EnumeratorEntry index="1" name="C"/>
<fdt:EnumeratorEntry index="2" name="K"/>

<frl+-|:n||marafnrl:nfry mndex="3" name="F"/>

B.xml|"

0-08-

</fdt:EnumeratorEntries>
</fdt:EnumeratorVariable>
</fdt:Unit>
</fdt:DtmVariable>
<fdt:DtmVariables name="Curve" descriptor="characteristic curve interpolation points">
<fdt:DtmVariable name="point1">
<fdt:Value>
<fdt:Display string="1.1"/>
</fdt:Value>
</fdt:DtmVariable>
<fdt:DtmVariable name="point2">
<fdt:Value>
<fdt:Display string="1.2"/>
</fdt:Value>
</fdt:DtmVariable>
<fdt:DtmVariable name="point3">
<fdt:Value>
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<fdt:Display string="1.3"/>
</fdt:Value>
</fdt:DtmVariable>
</fdt:DtmVariables>
</fdt:DtmVariables>
</ExportedVariables>
</DtmDevice>
</FDT>

Example for a redundant slave:

<?xml version="1.0"?>

<FDT _fdt:dataSetState="default " fdt:storageState="persistent” xmins="x-schema:DTMParameterSchem

a.xml"

xmins|fdt="x-schema:FDTDataTypesSchema.xml">
<fdt:DtmDeviceType readAccess="1" writeAccess="0">

versiop="1.0" writeAccess="0"/>
<fdt:SupportedLanguages>
<fdt:Languageld languageld="1"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1497-387B-11D4-86E1-00E0987270B9">
</fdt:BusCategory>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B9">
</fdt:BusCategory>
</fdt:BusCategories>
</{dt:DtmDeviceType>
<OtmDevice fdt:tag="myTag">
<fdt:ChannelReferences>
<fdt:ChannelReference idref="n1"/>
<fdt:ChannelReference idref="n25"/>
</fdt:ChannelReferences>
<BuslInformation>
<fdt:BusRedundancy busRedundancy="2"/>
<SlaveAddress fdt:readAccess="1" fdt:writeAccess="0" slaveAddress="123"/>
<SlaveAddress fdt:readAccess="1" fdt:writeAccess="0" slaveAddress="1234"/>
</BuslInformation>
<ExportedVariables>
<fdt:DtmVariables descriptor="root of parameters" name="ParaRoot">
<fdt:DtmVariable descriptor="display only parameter" name="Simple">
<fdt:Value readAccess="1"-writeAccess="0">
<fdt:Display string="12.345"/>
</fdt:Value>
</fdt:DtmVariable>
</fdt:DtmVariables>
</ExportedVariables>
</PtmDevice>
</FDTp

Example for the usage of channel mode:

<?xml|version="A4=0"?>
<FDT gmlIns="x-schema:DTMParameterSchema.xml" xmIns:fdt="x-schema:FDTDataTypesSchema.xml|"
fdt:storageState="persistent" fdt:dataSetState="default ">
<fgt:DtmDeviceType readAccess="1" writeAccess="0">
<fdt:VersionInformation name="myname" vendor="myVendor" version="1.0" date="2000-08-05"/>

<fdt:Versioninformation = date="2000-08-05" name="myname" readAccess="1" vendors"myV

bndor”

fdl.SuppuchdLallguagca
<fdt:Languageld languageld="1"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1497-387B-11D4-86E1-00E0987270B9"/>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B9"/>
</fdt:BusCategories>
</fdt:DtmDeviceType>
<DtmDevice fdt:tag="myTag">
<fdt:ChannelReferences>
<fdt:ChannelReference idref="n1"/>
<fdt:ChannelReference idref="n25"/>
</fdt:ChannelReferences>
<InternalTopology>
<InternalChannel>
<Module moduleld="1">

<fdt:VersionInformation name="myname" vendor="myVendor" version="1.0" date="2000-08-

05"/>
<fdt:ChannelReferences>
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<fdt:ChannelReference idref="m25.n1">
<fdt:Channellnformation>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B9"/>
</fdt:BusCategories>
<fdt:ChannelModes>
<fdt:ChannelMode channelMode="processValue" />
</fdt:ChannelModes>
</fdt:Channellnformation>
</fdt:ChannelReference>
<fdt:ChannelReference idref="m25.n25">
<fdt:Channellnformation>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1497-387B-11D4-86E1-00E0987270B9"/>
<fdt'BusCategory hiisCategory="036101499-387R-11N4-86F1-00F0987270B9"/>
</fdt:BusCategories>
<fdt:ChannelModes>
<fdt:ChannelMode channelMode="communication" />
<fdt:ChannelMode channelMode="processValue" />
</fdt:ChannelModes>
</fdt:Channellnformation>
</fdt:ChannelReference>
</fdt:ChannelReferences>
</Module>
</InternalChannel>
</InternalTopology>
<ExportedVariables>
<fdt:DtmVariables name="ParaRoot" descriptor="root of parameters*>
<fdt:DtmVariable name="Simple" descriptor="display only parameter">
<fdt:Value>
<fdt:Display string="12.345"/>
</fdt:Value>
</fdt:DtmVariable>
<fdt:DtmVariables name="SubStructur" descriptor=sub structure of parameters">
<fdt:DtmVariable name="Integer" descriptor=teditable integer format">
<fdt:Value>
<fdt:Variant dataType="int" bytelLength="2">
<fdt:NumberData numberz%4711"/>
</fdt:Variant>
</fdt:Value>
</fdt:DtmVariable>
</fdt:DtmVariables>
</fdt:DtmVariables>
</ExportedVariables>
</pPtmDevice>
</FDTp

Example for a modular device:

<?xml version="1.0"?>

<FDT xmins="x-schema:DTMParameterSchema.xml" xmlins:fdt="x-schema:FDTDataTypesSchemg.xml|"

fdt:stqrageState="persistent" fdt:dataSetState="default">
<ft:DtmDevi¢eType>

<fdt:Vefsioninformation name="Remotel/O" vendor="Vendor name" version="1.0" date="2000-(8-05"

descriptor="Bus coupler"/>

<fdt:SupportedLanguages>

=V

<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1497-387B-11D4-86E1-00E0987270B9"/>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B9"/>
</fdt:BusCategories>
</fdt:DtmDeviceType>
<DtmDevice fdt:tag="00PGH10EC001">
<fdt:ChannelReferences>
<fdt:ChannelReference idref="Binary input"/>
</fdt:ChannelReferences>
<InternalTopology>
<InternalChannel>
<Module moduleld="1">
<fdt:VersionInformation name="Al4" vendor="Vendor name" version="1.0" date="2000-08-
05" descriptor="Analog Input 4 Channels"/>
<fdt:ChannelReferences>
<fdt:ChannelReference idref="Al4.C1"/>
<fdt:ChannelReference idref="Al4.C2"/>
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<fdt:ChannelReference idref="Al4.C3"/>
<fdt:ChannelReference idref="Al4.C4"/>
</fdt:ChannelReferences>
</Module>
</InternalChannel>
<InternalChannel>
<Module moduleld="8">
<fdt:VersionInformation name="A04" vendor="Vendor name" version="1.0" date="2000-08-
05" descriptor="Analog Output 4 Channels"/>
<fdt:ChannelReferences>
<fdt:ChannelReference idref="A04.C1"/>
<fdt:ChannelReference idref="A04.C2"/>
<fdt:ChannelReference idref="A04.C3"/>
<fdt-ChanneolRaoforonce idref="A04 CA4"/>
</fdt:ChannelReferences>
<ExportedVariables>
<fdt:DtmVariables name="Parameter" descriptor="root of parameters">
<fdt:DtmVariable name="Substitute Value" descriptor="Module) ‘type specific

paranjeter">
<fdt:Value>
<fdt:Display string="false"/>
</fdt:Value>
</fdt:DtmVariable>
</fdt:DtmVariables>
</ExportedVariables>
</Module>
</InternalChannel>
</InternalTopology>
</PtmDevice>
</FDT>

Example for a modular device with one DTM for. the bus coupler and a DTM for jeach
module type:

<?xml version="1.0"?>
<FDT xmins="x-schema:DTMParameterSchema.xml" xmlins:fdt="x-schema:FDTDataTypesSchemg.xml|"
fdt:stqrageState="persistent" fdt:dataSetState="default ">
<ft:DtmDeviceType >
<fdt:VersionIlnformation name="Remotel/O" vendor="Vendor name" version="1.0" date="2000-(8-05"
descriptor="Bus coupler"/>
<fdt:SupportedLanguages>
<fdt:Languageld languageld="1"/>
</fdt:SupportedLanguage's>
<fdt:BusCategories>
<fdt:BusCategory.busCategory="036D1497-387B-11D4-86E1-00E0987270B9"/>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B9"/>
</fdt:BusCategaries>
</tdt:DtmDeviceType>
<DtmDevice fdt:tag="00PGH10EC001">
<fdt:ChantelReferences>
<fdt:€hannelReference idref="Binary input"/>
</fdt:ChannelReferences>
</ptmbevice>
</FDT>

<?xml version="1.0"?>
<FDT xmins="x-schema:DTMParameterSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml|"
fdt:storageState="persistent" fdt:dataSetState="default ">
<fdt:DtmDeviceType >
<fdt:VersionIlnformation name="Al4" vendor="Vendor name" version="1.0" date="2000-08-05"
descriptor="Analog Input 4 Channels"/>
<fdt:SupportedLanguages>
<fdt:Languageld languageld="1"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B9"/>
</fdt:BusCategories>
</fdt:DtmDeviceType>
<DtmDevice fdt:tag="00PGH10EC001">
<fdt:ChannelReferences>
<fdt:ChannelReference idref="Al4.C1"/>
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<fdt:ChannelReference idref="Al4.C2"/>

<fdt:ChannelReference idref="Al4.C3"/>

<fdt:ChannelReference idref="Al4.C4"/>
</fdt:ChannelReferences>

</DtmDevice>
</FDT>

<?xml
<FDT

<fd

version="1.0"?>

xmins="x-schema:DTMParameterSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml"
fdt:storageState="persistent" fdt:dataSetState="default ">

t:DtmDeviceType >

<fdt:VersionInformation name="AO4" vendor="Vendor name" version="1.0" date="2000-08-05"

descr ptor="Analog OUuiput 4 Chahnels /=

</fdt:DtmDeviceType>

<[

</PtmDevice>

</FDT

Example for a completed datatype structure:

<?xm
<FDT
fdt:std

<fft:DtmDeviceType>

05"/>

<fdt:SupportedLanguages>
<fdt:Languageld languageld="1"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1497-387B-11D4-86E1-00E0987270B9"/>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B9"/>
</fdt:BusCategories>

tmDevice fdt:tag="00PGH10EC001">
<fdt:ChannelReferences>
<fdt:ChannelReference idref="A04.C1"/>
<fdt:ChannelReference idref="A04.C2"/>
<fdt:ChannelReference idref="A04.C3"/>
<fdt:ChannelReference idref="A04.C4"/>
</fdt:ChannelReferences>
<ExportedVariables>
<fdt:DtmVariables name="Parameter" descriptor="rgot of parameters">
<fdt:DtmVariable name="Substitute Value" desscriptor="Module type specific parameter">
<fdt:Value>
<fdt:Display string="false"/>
</fdt:Value>
</fdt:DtmVariable>
</fdt:DtmVariables>
</ExportedVariables>

>

version="1.0"?>
xmins="x-schematBTMParameterSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchem
rageState="persistent" fdt:dataSetState="default ">

<fdt:Versionlnformation name="Transmitter" vendor="Vendor name" version="1.0" date="20

<fdt:SupportedLanguages>
<fdtil-anguageld languageld="1"/>

</fdt:SupportedLanguages>

<fdt:BusCategories>

B.xm|"

)0-08-

<fdt:BusCategory busCategory="036D1497-387B-11D4-86E1-00E0987270B9"/>

</fdt:BusCategories>

</fdt:DtmDeviceType>
<DtmDevice fdt:tag="00PGH10EC001">

<ExportedVariables>
<fdt:DtmVariables name="Parameter" descriptor="root of parameters">
<fdt:DtmVariable name="Float">
<fdt:Value>
<fdt:Display string="2.34"/>
</fdt:Value>
</fdt:DtmVariable>
<fdt:DtmVariable name="Integer">
<fdt:Value>
<fdt:Variant dataType="int">
<fdt:NumberData number="2"/>
</fdt:Variant>
</fdt:Value>
</fdt:DtmVariable>
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<fdt:DtmVariable name="Integer2">
<fdt:Value>
<fdt:Variant dataType="int">
<fdt:NumberData number="3"/>
</fdt:Variant>
</fdt:Value>
</fdt:DtmVariable>
<fdt:DtmVariable name="Structured1">
<fdt:Value>
<fdt:Variant dataType="structured">
<fdt:StructuredVariable>
<fdt:BinaryVariable binData="28FC215403"/>
<fdt:StructuredElements>
('Fnlf'erllr\hlrnnlElnmnnf hitl nhgfh—"/i"s
<fdt:DtmVariableReference reference="Integer"/>
</fdt:StructuredElement>
<fdt:StructuredElement bitLength="32">
<fdt:DtmVariableReference reference="Float"/>
</fdt:StructuredElement>
<fdt:StructuredElement bitLength="4">
<fdt:DtmVariableReference reference="Integer2"/>
</fdt:StructuredElement>
</fdt:StructuredElements>
</fdt:StructuredVariable>
</fdt:Variant>
</fdt:Value>
</fdt:DtmVariable>
</fdt:DtmVariables>
</ExportedVariables>
</PtmDevice>
</FDT>

Example for device type variant

<FDT|xmIns="x-schema:DTMParameterSchema.xml*%mins:fdt="x-schema:FDTDataTypesSchema.xml"
fdt:stqrageState="persistent" fdt:dataSetState="default ">
<fgt:DtmDeviceType readAccess="1" writeAccess="0">
<fdt:Versionlnformation name="Name*¥éndor="Vendor" version="1.0" date="2000-08-05"/>
<fdt:SupportedLanguages>
<fdt:Languageld languageld=£1311"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1497-387B-11D4-86E1-00E0987270B9"/>
</fdt:BusCategories>
<ffit:DeviceTypeVariant. \\deviceTypeVariant="PM255-EX"  deviceTypeVariantinfo="PM255-EX | Info"
orderCode="ExampleOrderCode"/>
</fdt:DtmDeviceType>
<DtmDevice fdt:tag="myTag">

</)&r.1Device>
</FDT>

C.8 L DTMDocumentationSchema

Used at:
IDtmDocumentation::GetDocumentation()
The XML document contains the instance-specific information according to the request. The

context (function id, application id and operation phase) is described via the passed XML
document of type DTMFunctionCallSchema (see Table C.14 and Table C.15).
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