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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 41: Object model integration profile —
Common object model

EOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for st ization. comprising
national electrotechnical committees (IEC National Committees) The obj i pmote
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ain_task of | technical committees is to prepare International Standards. HoweyVer, a
ical.committee may propose the publication of a technical report when it has coll¢cted
data [of.@“different kind from that which is normally published as an International Standarg, 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 part, in conjunction with the other parts of the first edition of the IEC 62453 series
cancels and replaces |IEC/PAS 62453-1, IEC/PAS 62453-2, IEC/PAS 62453-3, IEC/PAS
62453-4 and IEC/PAS 62453-5 published in 2006, and constitutes a technical revision.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
65E/64/DTR 65E/113/RVC

Full information on the voting for the approval of this technical report can be found in the

report on voting indicated in the above table.

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

A list of all parts of the IEC 62453 series, under the general title Fielg FDT)
interface specification, can be found on the IEC website.

The committee has decided that the contents of this publication will re anged| until
the maintenance result date indicated on the IEC web site upder"http\/We ore.iec.dh" in

the djata related to the specific publication. At this date, the publicatio
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+ withdrawn,

* r¢placed by a revised edition, or
*+ amended.
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INTRODUCTION

This part of IEC 62453 is an interface specification for developers of FDT (Field Device Tool)
components for function control and data access within a client/server architecture. The
specification is a result of an analysis and design process to develop standard interfaces to
facilitate the development of servers and clients by multiple vendors that need to interoperate

seamlessly.

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

need to be performed.

In addition to fieldbus- and device-specific tools, there is a need to
into higher-level system-wide planning- or engineering tools. In

integrate these tools

partigular, for use in extensive and heterogeneous control systems, typicall
process industry, the unambiguous definition of engineering interfaces th
all thpse involved is of great importance.

in the area)¢f the
asy-toluge for

A deyice-specific software component, called DTM (Device Type Ma ager), i ied by the
field device manufacturer with its device. The DTM is integrated i e ering\ools via the
FDT linterfaces defined in this specification. The approach fo |tegra i® inngeneral, lopen
for a|l kind of fieldbusses and thus meets the requirements &g atlng different kingds of

devides into heterogeneous control systems.

Figude 1 shows how IEC/TR 62453-41 is incorporat

seriep.

in. th ctdre of the IEC 62453

P
| Interfaces
O+ -
— R — q:c-
; &/ Part41
/ " Object Model
________ S Integration Profile
&
>
O
I
- g
Fottus ot (© ~

Fiold
Device

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

are i

interaction via COM interfaces.

This
and ¢

This
be in

This

2 Normative references

The
For ¢

of the referenced docum

IEC ¢

IEC ¢
guide

IEC ¢
detai

ThisFart of IEC 62453, which is a Technical report, defines how the common FDT pring

plemented based on the MS COM technology, including the object/behavior and

plemented as specified.

part specifies FDT version 1.2.1.

ollowing referenced documents a
ated references, only the edition orUndated references, the latest e

ents) applies.

1784 (all parts), | l ; jcati etworks — Profiles

2453-1:20(@ iele ¢ C DT) interface specification — Part 1: Overview
nce

2453-2 wice Tool (FDT) interface specification — Part 2: Concepts
ed desé

iples
bject

tiopality

shall

Hition

and

and

63-1,

3 Terms symbols, abbreviated terms and conventions

3.1 | Terms*and definiti

For thevpurposes of this document, the terms and definitions given in IEC 624
IEC 62453-2, MSDN® and the following apply.

3.1.1

ActiveX®

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

NOTE

3.1.2
asyn

Former standard was OLE controls (OCX).

chronous function

a non-blocking function, the calling process continues execution while the function is
executed in the background
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3.1.3

CLSID
UUID for a COM class

3.1.4
ProglID
human readable ID for a COM class

3.1.5
synchronous function

a blocking function, the calling process stops execution while the function is executed

3.2 Abbreviations

For the purpose of this document, the abbreviations given in IEC 6245

the following apply.

AP| Application Programming Interface
BTM Block Type Manager
CLBID Class ID

DCOM Distributed COM

DL Dynamic Linked Library
DgM Document Object

DTM Device Type Manager
FA Frame Application

FD|T Field Device Tool

GUl

GUID

HART®

11D

LC|D

MIDL

MYDN®

ogx

OLE

PrqgID Programmatic ID

XDR XML Data Reduced
XSL Extensible Stylesheet Language
XSLT XSL Transformations

153-2 and

3.3 Conventions

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

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 in conjunction with OPC (originally: OLE for Process Control) definition.
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Within IEC/TR 62453-41 implementation of FDT only user interfaces in ActiveX technology
are specified for the engineering components of field devices. If the engineering system
implements the corresponding interfaces, the ActiveX technology provides the automatic
integration of the components and takes care of the interaction between the engineering
system and the software components of the devices. Furthermore the FDT interface
specification allows the integration of device components with integrated user interfaces as
well as the embedding of ActiveX controls provided by the device component for special
engineering tasks.

The implementation of FDT’'s client/server architecture defined in this Technical report is
based on Microsoft COM

This | part of IEC 62453 specifies COM interfaces (what the interf are), \no{ the
implgmentation (not the “how” of the implementation) of those inte 3t specifies the
behajior that the interfaces are expected to provide to client applicati a e them| The
FDT+specification neither specifies the implementation of DTMs ' i ation of
Framle Applications.

Inclufled are descriptions of architectures and interfaces whict ed most appropriaie for
thosg architectures. Like all COM implementations, the ' is a client-server
modgl where DTMs are the server components manag

4.2 | Implementation of abstract FDT.object-n
4.21 General

The FDT objects are implemented as/ COM objects. The general expectation is, that {hese
objedts may be implemented as inproc oc servers. The Frame Application is
respgnsible to organize 2 ' in a distributed system (based jon a
vendpr-specific implementa

4.2.2 FDT Fra$

From a DTM point i : interfaces for the interaction with Frame
Application are availa i ai terface IFdtContainer of the Frame Application|(see
Figurde 2).

T Sfandarnd interfaces for storage and evenis

Zomainer  O—— FrameApplication
fed intarfaces  O——

Chopienies =

q

0.*

IFdtCommunication O FdtChannel
Optional task-related interfaces  O—

Figure 2 - Frame Application interfaces

In a complex plant environment, there are also complex communication networks for linking
the process devices. No DTM should need any information about the topology of a system
network. So it is up to the Frame Application to organize the routing for accessing a device.
The Frame Application has to provide in each case a peer-to-peer connection (physical or
logical). So its up to the Frame Application to manage the multi user access to a device.
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4.2.3 Device Type Manager (DTM)
4.2.3.1 DTM interfaces

The services of a DTM are provided by means of COM interfaces, see Figure 3.

T Standard interfaces for storage

IDtm
. . IDtm2
Optional task-related interfaces

DTM F——O [Dtminformation
—O [Dtminformation2

il

1

0.”

IFdtChannel O—— FdtChannel
Optional task-related interfaces O—]

The 5.2).
Thes rame
Appli bvice
funct ided
depe Ce s
desc

4.2.3

The & pecified for a DTM. Block specific schemas
replace device : , provide block information. For example,

Btml

4.2.4

A présentation this specification may be an ActiveX object (allows
integration into astandalone program, that may be integrated by a DTM.

IEC/TR es a style guide for a common look and feel of ActiveX |user

4.2.5 el object

The FDT-Channel object implements at least the IFdtChannel interface that gives acceps to
a” pcldlllctclb Uf tilU b;ldllllci Wil;bil UIUDLJI;IUUD “IU bildllllci Itbcif

If the 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 detail,
see the appropriate subclause.

As defined in IEC 62453-2, Communication Channels represent the gateway from the FDT-
specific to the Frame Application-specific communication. At least the interface
IFdtCommunication shall be implemented for Communication Channels.

IFdtCommunication always provides the communication functionality for DTMs to access their
fieldbus devices. All actions that belong to the physical fieldbus have to be done by using this
interface.
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4.3 Object interaction
4.3.1 Parameter interchange via XML

Data exchange between objects is implemented based on transport of XML documents (XDR
format) via COM interfaces. One example for this data exchange is the parameter interchange
via XML is to provide a way to exchange information between Frame Application and DTMs
(see Figure 4). Typically, in process control systems, multiple use cases like observing,
channel assignment, or master configuration, need information about the configuration of a
device.

XML i
stored in a proprretary format It is recommended that data is stored IocaII i
makgs the most sense. XML provides an extendable standard to connect FD
The ¢gata exchange is done via XML documents. Within these docume M
to dglimit pieces of data. XML leaves the interpretation of the datz

reads it. To get a common understanding of the exchanged data FRT s‘
validation. For the data access are standardized tools like the D

model) available.

DCsS Client

nt/server relationship via XML

XML ntax themselves and are used to validate XML data. [They
allow ment structure and the data types of the elements

W3Cls docu oDy (DOM) is a standard internal representation of the document
structure. It aifm ake it easy for programmers to access components and delete, add, or

progtammers to write applications that work properly on all browsers and servers, and all
platfgrms: While programmers may need to use different programming languages, they do not

need+o uhallgc tHreit pluglallllllilly modet:

edit |their _content,_attributes and style. In essence, the DOM makes it possibli for
n

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

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

It is recommended that the FDT developer always work with the DOM because

e 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,
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e the DOM can generate the XML data for the data transfer.

The validation of a XML document ensures that the content of an attribute is valid according

to the XML schemas.

e Non string data types (Ui4,enumeration,...): Empty or invalid attribute values will be

detected during the validation of the document.

e Data types string and bin.hex: Empty values are possible. No parsing error is generated.

To avoid interoperability problems developers should consider following basic rules.

o N bUiVilly X?V‘IL UIUL;UIIICIItb.
Tp ensure a robust implementation, developers should be aware that XMt.documentg with
empty attributes of type ‘string’ or ‘bin.hex’ could be received. FDT Id be
c@pable to handle this in a proper way.

e Providing XML documents:
Empty optional attributes should be avoided generally, becau ial dause
of interoperability problems and a waste of resources. Also opt| 3 hould
be removed if they contain no information. Exception: Mmake
sense in some cases (as shown in the example below).

If a|Frame Application can not provide informati i ocation and sepsion

descfiption, the corresponding attributes should b

NOTE
If a Freme Application can not provide attribute values, th ot be provided:

Negat|ve Example:
<FDT xmlns="x-schema:FDTUs

:fdt="x-schema:FDTDataTypesSchema]xmI">
<FDTUserInformation ¢rojectName= "ThisUser" userLevel="maintenance"

Znn s

</FDTp

Positiye Example:

<FDT| xmlns="x- a: xml" xmins:fdt="x-schema:FDTDataTypesSchema|xm|">
<FDTUserInfermati ect1" userName="ThisUser" userLevel="maintenance"/>

</FDT]

If the
use af

<FDT

</FDT
4.3.2

Para
Obje

hse to

xml">

ent.
an in-

memory representahon of the XML data (e g. a DOM) Instance data to be stored
(persistence) can also be handled as XML document to simplify the DTM development and to
have a homogeneous data handling within a DTM. But also if the data are stored as XML the

content of this data is only known by DTM (see Figure 5).
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Frame application Device Type Manager (DTM)
access ¢ F DOM
to D :
“public" T
parameters >

methods

"public" parameters of DTM for frame app

} "private" parameters of DTM

The n for

field device

Figure 6 - Communication

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

For documentation of field devices within the project documentation and field device specific
documentation XML is used in conjunction with XML style sheets (XSL) for layout (see
Figure 7). A default style sheet is supported by the Frame Application.
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frame application Device Type  Manager
v oy -
/ y
Vs
. F
project- D
documentation z T
DTM-specific methods
printing A
v

i r PLC)
after|upload from the field device ha € (see Figure 8). Interchlange
format of this data is also an XML docu

frame applicatio

el 4> e B&@V I E

< comparison
routing (' E E @

, field device (failsafe)
I Function Block (FB)

Figure 8 - Parameter verification in case of failsafe devices

4.4 Implementation of DTM data persistence and synchronization
4.41 Persistence overview

The synchronization of the DTM data set is done via the interface IFdtContainer.

To use the storage component of the Frame Application, a DTM has to implement the
standard COM-interfaces IPersistPropertyBag and IPersistStreamlInit. It is not determined how
the DTM performs the storage or which kind of private data of a DTM is stored.
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The Frame Application requests the storage of private data of a DTM. A DTM shall be able to
re-establish its complete state when this is requested by the Frame Application. This is done
by calling the function IPersistXXX::Load of the DTM. Some DTMs do not support reload of a
DTM object by calling IPersistXXX::Load several times. With an IPersistXXX:Save request a
DTM shall store its private data within the storage provided by the Frame Application. A DTM
object for a new instance shall be initialized if the IPersistXXX:InitNew method is called by the
Frame Application.

DTMs using additional own data storage shall provide all data which are necessary for
commissioning via the IPersistXXX interface. Private data not provided via the IPersistXXX
interface shall be offered to the Frame Application for import and export via the
IDtm[MportEXport (nterface. AlSoO ar Feam oD]e US€ed o store and retrieve suchimport
and gxport data.

NOTE| In order to simplify the DTM development, it is up to a DTM to implement,6ne of the defingé bistent
interfgces (IPersistStreamlnit or IPersistPropertyBag) according to the Microsoft & 3 A cation
shall e able to handle both.

Referg¢nces to DTMs do not belong to the instance data of a DTM. A DTM shall no e other
DTMs| A DTM can get information concerning its parents or childs Via_IF ) and
IFdtTdpology::GetChildNodes().

DTM ghould report data load errors via standard COM error mechanism (HRESt . ipnally,
DTM ¢an write further human readable error information to standaypd tError
method).

4.4.2 Persistence interfaces

For detailed information about IPersistStreamini i D the
standard Microsoft documentation lik

4.5 | DTM state machi

The following state maching s S i states of a DTM (see Figure 9). The |state

machjine is based-on era \ hine as defined in IEC 62453-2. It is extendpd to
acconmodate t @ if ' ased implementation.
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COM specific extension

New created

New enabled

1e

Destroyed

Configured

communication allowpd

Going offline
7
Online
Figure9—Statemachineofa BT
Table 1 provides a description of the transitions.
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()



https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

24 —

TR 62453-41 © IEC:2009(E)

ID Start state End state Trigger Condition Action
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) /\
N
4 Communication | Going online Trigger of Online service of IDtmCommunicagion:
set (connecting) the DTM CopnectRequest()
(not connected)
5 Going online Communication | IDtmCommunicationEvent: nnecti
(connecting) set OnConnectResponse() could not b
(not connected) or < i ¢
IDtmCommunicationEvent2:
OnConnectResponse2()
6 Going online Online IDtmCommunicatiohEv
(connecting)
7 Online Communication
(connected) set
(not connected)
8 Online Going offline IDtmCommunicagion:
(connected) (disconnecting) DisconnectRequpst()
0
I Dt
epareToReleaseCommun
(\ ication
9 Going offline Ontin \ IDtmCommunicationEvent: Connection
(disconnectin connecte isconnectResponse() could not be
terminated
10 i ication | IDtmCommunicationEvent: Connection If PreparedTo-
OnDisconnectResponse() was Release-
ed) terminated Communication was
called (see
transition 8):
IDtmEvents:On-
PreparedToRelepse-
Communication(
11 Communication | Configured IDtm:
set ReleaseCommunication()
{not connectedq)
12 Configured Destroyed IDtm:PrepareToDelete()
13a | Destroyed Zombie IDtm:PrepareToRelease() IDtmEvents:
OnPreparedToRelea
se()
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()
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5 General concepts

5.1 General

This clause provides general information about the FDT interfaces, and some background
information about how the designers of FDT expect these interfaces to be implemented and

used.

5.2 Overview of task related FDT interfaces

All FDT interfaces are task related. Each object shall implement a mandatory set of interfaces

expefted by all other objects. By implementing optional FDT interfaces an object Is afj

suppprt additional functionality, for example a DTM may provide documentation_in XML ¢
or splecial diagnostics, a frame-application may provide audit trail functionality.

Each| object is able to determine the availability of such optional f*other ol
during runtime.

All defined FDT interfaces are fixed and will never be ch

will be based on additional optional interfaces. A DTM o then able tq

a higher FDT version support by implementing or usi

le to
rmat

jects

sions
add

Depgnding on the functionality of a DTM, additional latory

interffaces an extra set of interfaces

D¢vice Type Manager

A tW Device Gateway COIEmu-

control with DTM nicption
ser online DTM for
nterface data PC/Hieldus
adapter

A kY
IPergistXXX /N | Mangatory. )

IDtm \Mindék{y N >

IDtmP /\ \I\Qar:?}a\tory

IDtm ActiveXInf(y:Qahb\n Op\t\mQaI Mandatory

IDthppIicatioﬁ \ O\ch>n}r Mandatory

IDthha@Q\ \\ ptional Mandatory Mandatory
IDtmpPocume atﬁ /ldandatory

IDtmPiagnosis > Mandatory

IDtmimportExport Optional

IDtmlnformation Mandatory

IDtmInformation2 Mandatory

IDtmOnlineDiagnosis Mandatory

IDtmOnlineParameter Optional Mandatory
IDtmParameter Mandatory

IFdtCommunicationEvents Optional Mandatory Mandatory
IFdtCommunicationEvents2 | Optional Mandatory Mandatory

IDtmHardwareldentification | Optional

IDtmSingleDeviceDataAcce | Optional Mandatory
ss

IDtmSinglelnstanceDataAcc | Mandatory
ess

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

Table 3 - Task related DTM ActiveX® interfaces

DTM ActiveX control Availability

IDtmActiveXControl Mandatory

Depending on the functionality of a channel, additionally to the mandatory default interface an

extra~setof-interfacesmav be mandatorvyto supnbort (see Table 4)
Y 4 L o Ay 7

Table 4 - Task related FDT-Channel interfaces/\(\
(\

FDT channel Availability Channel Channelo
with user Gatew
interface
IFdtChannel Mandatory
IFdtChannelActiveXInformation Optional Manda \
IfdtChannelSubTopology Optional / ) \M{nd ry Mandatory

IfdtChannelSubTopology?2 Optional f\\// an}}a{ory Mandatory

IfdtCommunication %tiaxgl N\ 8 ( \Marrdar{)ry Mandatory

IfdtFunctionBlockData Mdatory Mandatory
IfdtChannelScan

Mandatory Mandatory

e shown in Table 5.

Qab e 5 —Jask(rel annel ActiveX interfaces

N‘a\r{ﬁ ctiveX control | Availability
ETQ ctiveXControl Mandatory
NC?}nnelActlveXControIZ Mandatory

The mandatary, ces of a BTM are shown in Table 6.

Table 6 — Task related BTM interfaces

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

The mandatory interfaces of a BTM ActiveX are shown in Table 7.

Table 7 — Task related BTM ActiveX interface

BTM ActiveX control Avyla\b}}Qy

IBtmActiveXControl M dam
N

Depgnding on the functionality of a Fr
Application shall be supported (see Table

e Application, ot@ interfaces defined for a Ffame

Table 8 — Task related Frame>Application interfaces

(ERN
Frame wcati?n\\ Xé\\ \)&(ailability With user interface

IDtmEvents \& V Mandatory

N
IDtmEvents2 / & Mandatory
IDthuditTrgf@gnt@ > ) Mandatory
IFdtActiveX S Optional Mandatory
IFdtActiveX2 \ Optional Mandatory
IthBquD/Qa Optional

IthCor1<ainer \ \ > Mandatory
N\

IF@I@ \ Mandatory

Ith%po\lc% \/ Mandatory

IFdtBtmTopology > Mandatory
IDtmSeanEvents Optional
|DimRedundancyEvents Optional
IDtmSingleDeviceDataAccessEvents Mandatory
IDtmSinglelnstanceDataAccessEvents Mandatory

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.
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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 function
related errors, except if it is stated in the specification. If no return value is defined (e.g. 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
decision was made to support C++, Visual Basic , Java and other COM compliant

deve ” task
oriented interfaces, so that only the default interface is accessible via the-di face.
This |prevents marshalling of the extra interfaces to dispatch-only extra
inter pther

Br, in
f the

5.5 Unicode

[2)

All string parameters to the FDT interfage

Micrgsoft MIDL Version 3.0 or later is re rate
proxy/stub software. Microsoft Windows port
is reg

Note|that in order to impl - Wi [ and
Micrgsoft Windows 95,/it.i ary these components to test the platform at runtime. In
the gase of Microsoft ] bd to
Win32 from UN rsion
impligitly.

The ¢nly limitatiod the
last E<-
>AN$

5.6

In g bs of

asynghronous behavior.

o 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.

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.
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5.7 Proglds

The usage 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

Figure 10 shows how the identity information provided by the DTM and the identity
information provided as scan result is converted and used for comparison.

ompare device identificatio
in order to find a proper
ScanResponse() DTMDeviceType GetDevi ificafi ion()

Protocol specific M‘; %Iw
ScanSchema < ificationSche:
busCategory : xxx \
chemaVersign

schemaVersion
DTM

usCategory XXX

busAddress : ,1"

Protocol specific C
device identification

content

Protocol specific
device identification
content

N

DTMDeviceType B
busAddress : ,2" busCategory: yyy

Protocol specific

Protocol specific
device identification
content

device identification
content

DTM2

busAddress : ,3" schemaVersion

Protocol specific

device idnetn::ficatien DTMDeviceType C
content busCategory : yyy

Protocol specific

device identification
content

DTMDeviceType D
busCategory : xxx

Protocol specific

device identification
content

Figure 10 — Device identification

In ofder” 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.

Figure 11 shows, how protocol specific schemas are integrated in the FDT specification and
used by Frame Application and DTMs (example HART® is shown):
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—

FOTDaaTywes=chema DTl dert=chema

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

5.8.3

r pyprnccinn Q\J/nfqy defined in 5 85

Semantic identification information

Tablg 9 lists identification elements, which have to be provide DTM
identjfication mechanism. After xsl transformation, the following value le in
string format with the elements listed below in and
DTMPeviceTypeldentSchema.
Table 9 - Semantic identification-in
Selmantic element name Descri/p\ti%n N N Scan DTM
IdAdfress Fieldbus add;es§ of the/séan}wf}ﬁ/ph/sicél\jevice X -
IdBupProtocol Protocol idewca\tm\n%eknum)& \\ )V X X
IdBugProtocolVersion Version of bus toco (p) (p)
IdMgnufacturer Manufacturer(ident" tion S X ?
IdTypelD /beQ/ice/ype{cjéQtifiéa{io}\ X 2
IdSoftwareRevision sical device — ?

Jool relevant version-of the X
mware(\TerQion

Ha \v@re Nshm\oft e physical device X ?

Taéxqam\é\wh%l\s in the physical device or blok X -

Innorde Mommon definition for all kind of X -
rofecols, a serial number is defined to be only
uhjquefor ohe manufacturer and device type.

IdHafdwareRevision

N

N
\
N

IdDe)iceTag

IdSefialNumber

rld wide unique identification this attribute
I/always be combined with manufacturerID and
deviceTypelD.

NN\

IdDTMSupportLe sk X

x ghall be‘provided

- i not'to be provided

? ptonaf

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

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

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

5.8.4 Device assignment

The comparison of scan result with DTM device identification information and the device
assignment is done by the Frame Application based on its internal rules.

Each element from the scan document can be compared with the DTM device identification
information.
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The element of the DTM device identification document shall match to the value within the

scan document.

5.8.5

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

MetaCharacter Description o
Matches any single character.

[1] Indicates a character class. Matches any character inside the acket ple, [@bc]
matches "a”, "b", and "c").

A If this metacharacter occurs at the start of a character class,

A negated character class matches any character except t
example, [*abc] matches all characters except "a", "b",

the regular expression, it matches the begmnlng i
match input that begins with "a", "b", or "c")

- In a character class, indicates a range of aracte examp [O ] matches any df the
digits "0" through "9").

? Indicates that the preceding express on |s [¢) aI matehes once or not at all (for
example, [0-9][0-9]? ma s "2" "1 )

+ Indicates that the prece g expression tch one or)more times (for example, [0-9]+
matches "1", "13", "666" d soaon)

* Indicates that the prece ng e/p\es\m\\n\atc\s‘\s zero or more times.

??, 4?7, *? Non-greedy.versions of 7 d X m as little as possible, unlike the greedy
versions{which mdtch ch p SSIb|e Example: given the input "<abc><def>", <[?>
matches abc>!while <. atches " c><def>".

() Grouping ope \9]-&—)’1/0 -9]+ matches a list of numbers separated by

|-commas (suc "1"
\ Esta chara er: interpr t\e/ext character literally (for example, [0-9]+ matches orle or
i es a digit followed by a plus character). Also used for
r any alphanumeric character; see table below).
number n, it matches the nth match group (starting from 0). Examp|e:
</\0 matches "<head>Contents</head>"
++/string literals, two backslashes shall be used: "\\+", "\a

$ A ?ﬁs}ey?of a regular expression, this character matches the end of the input. Example:
[0-9]% natches a digit at the end of the input.

| Wnation 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
IIIGtUhGO "G" IIUt I‘U::UVVU‘:‘. by =m

5.9 Implementation of slave redundancy
5.9.1 General

Implementation of slave redundancy is defined in IEC 62453-2.

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.
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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 Businformation element containing the
redundant address information.

6 Implementation of FDT services: FDT interfaces

6.1 Overview of the FDT interfaces

The DT intarfacae-cnacification—inclides tha followina-
IFe—HeHa ee-SpeeHeatH o erdae StHe+orowWiRg-

TM
TM

D
B
Presentation objects

e DTMActiveXControl
BITMActiveXControl
FdtChannelActiveXControl
FdtChannel
F

rame Application

The pehavior of these objects and ir i bed in detail in this clause.

Developers building FDT objects for DTMsNor \p Frame Application like storage or
comf i defined in this clause.

This [clause also referencés and 9 d behavior of both standard COM interfaces
and DT specific interf DT compliant objects shall implement.

6.2 | FDT obje@
6.2.1 FDT object

Thes ferfaces represent the tasks for the integration of a ffield-
devig i e Application. All interfaces of a DTM, of a BTM, of a channel
as w e i ame Application are implemented by one COM object s¢ that
a cli¢nt gan_acc em by>C€alling Queryinterface on one of these interfaces of a sgrver
objeqt. Sc i is e, to detect availability of optional interfaces of each object during
runti

The interfaces provided by DTM, ActiveX and Frame Application are shown in Figure 12 and
Figune 43.7After the ActiveX is created by the Frame Application, the DTM cooperateg with

th Netia ) bicat
e ARettvex \>d > A=
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«interface»
IDtmActiveXControl
Init()

PrepareToRelease()

«interface» «interface» «interface»
IDtmApplication IDtmActiveXinformation IFdtCommunicationEvents
StartApplication() GetActiveXGuid() OnAbort()
ExitApplication() GetActiveXProgld() OnConnectResponse()
OnDisconnectResponse()
OnTransactionResponse()

«interface»

}/ interface

IDtm
;:_ \’/\;rongent() IFdtCommunicationEvents2
IntNew,
cdniig) OnConnectRespc;r»S?ZU\
SqtCommunication() < te
PrgpareToRelease() d tEve
Prepare ToReleaseCommunication() IEC
R ommunication() O"C”’ P: a’°
PrppareToDelete() nPara
Sdtl.anguage() O OC el()
GdtFunctions() at e
InyokeFunctionRequest() T
PrjvateDialogEnabled() Sm;&w a—
«nterface» ance equest()
IDtm2 Item;;: equtest()
Environment2() We aong uz:tg
SetSystemGuiLabel() il
«interface»
«interface» IDtmSingleinstanceDataAcceps
IDtminformation GetltemList()
Getinformation() Read()
Write()

«interface» «interface»
IDtminformation2 : _I-D«/iw(erface» IDtmHardwareldentification

GgtDeviceldentificationinformation() tmChannel ScanHardwareRequest()
GetChannels() CancelAction()
«nterface» Sa—— NN
IDtmParameter «interface» I«mlge.‘ T «interface»
GetParameters() }{ﬂn\mmlinePgramm«’\r T N IDtmOnlineDiagnosis
SetParameters() ancelAstion() e Compare()
DownloadRequest() GetDeviceStatus()
UploadRequest() /—~_
«interface»
IDtmimportExport
Import()
Expori()

Figur - DT objects — DTM and DtmActiveXControl



https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

TR 62453-41 © |[EC:2009(E)

— 35 —

The
comr
respq
used

«interface»
IFdtBulkData

GetProjectRelatedPath()
GetinstanceRelatedPath()

«interface»
IFdtTopology

GetParentNodes()
GetChildNodes()
CreateChild()

DeleteChild()
GetDtmForSystemTag()
GetDtminfoList()
MoveChild()
ReleaseDtmForSystemTag()

interfaces provided
hunication by sen
nses by the inte

~_

«interface» «interface» «interface» dnterface»

IDtmEvents IFdtContainer IFdtCommunicationEvents IFdtCommunicationEvents2
ORI e ) SaveRequest() OnAbort() OnConnectResponse2()
OnErrorMessage() LockDataSet() OnConnectResponse()

OnProgress() UnlockData Set() OnDisconnectResponse()
OnUploadFinished() GetXmiSchemaPath() OnTransactionResponse()
OnDownloadFinished()
OnApplicationClosed|() e
OnfFunctionChanged() 3 hn B
OnChannelFunctionChanged() IDtmSingleDeviceDataAccessEvents
OnPrint() OnltemListResponse()
OnNavigation() OnDeviceltemlListChanged()
OnOniineStateChanged() OnRe_adResponse()
OnPreparedToRelease() OnWriteResponse()
OnPreparedToReleaseCommunication()
OninvokedFunctionFinished() s

R « »
OnScanResporse() IDtmSinglelnstanceDataAccessEvents

dnterface» /v OninstanceltemListChanged|()
IDtmEvents2 Y FrameA| : lication i
OnStateChanged() B5 IDth(;n{tieg%?;Events

OnStart Transactiol
O, it TrailEvent()
nEndTransaction()
«interfaee!
DtmRedundancy! nts
on, dec?RSz)unda Chitdy.”
OnRewovedRedundartChild()
V@LLN
«ipferface» A «interfase®

dtActiveX

«inten‘ace»/x

IFdtChannel

FdtChann

«interface»

Scan

GetChannelPath()

ScanRequest
[SanceiAelian()

GetChannelParamet?sﬁ\

SetChannelParametérs()

«interface
IFdtChannélSubTop:

g

SetChildrepAdresses()

«interface»

IFdtFunctionBlockData

«interface
IFdtChannelSubTopolegy2/

FdtChannel

N

XContrglRequest|()
OpenChannelActiveXCoptrolRegquest()
CloseGhannelActiveXControlRequest()
OpénDiglogChannelAgtiveXGontraiReque.

UserDialog() nActiveXControlRequest()
CloseActiveXControlRequest()
«interface» «interface»
IDtmScanEvents IFdtAgtiveX2
OnScanResponse() OpenDialogAdtive.
OnScanHardwareResponse()

—MApplication

in Figure 14. The DTM accsd
IFdtCommunication and

«interface»
IFdtCommunication

Abort()
ConnectRequest()
DisconnectRequest()
TransactionRequest()
GetSupportedProtocols
SequenceBegin()
SequenceStart()
SequenceEnd()

1IN

\

-

Nested Communication:

-
S
N

ﬁ DTM

«interface»

~
~
<)

IFdtCommunicationEvents

rec

sses
Bives
Ms is

SelectFBInstance()
GetFBinstanceData()

«interface»

IFdtChannelActiveXInformation
GetChannelActiveXGuid()
GetChannelActiveXProgld ()
GetChannelFunctions()

FdtChannelActiveXControl

Ly

«interface»
IFdtChannelActiveXControl2

IFdtChannelActiveXControl

«interface»

Init2()

Init()

PrepareToRelease()

Figure 14 - FDT objects — FDT-Channel
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The interfaces related to a BTM are shown in Figure 15.

«interface» «interface» «interface»
IDtm IDtmActiveXinformation IBtmActiveXControl
Init()
PrepareToRelease()
IEREED IDtmApplication
IBtm >
«interface»
IDtm2
Environment2() BtmActiveXControl
SetSystemGuilabel()

«interface»

IBtminformation

o~

/
/
Z eala:

TR 62453-41 © IEC:2009(E)

Getinformation()

«interface»
IDtminformation2

«interface»
IBtmParameter
GetParameters()
SetParameters()

«interface»
IDtmOnlineParameter

«interface»
IDtmDocumentation

«interface»

IDtmDiagnosis

«interface»
IDtmimportExport

«interface»

IDtmOnlineDiagnosis

«interface»
IDtmHardwareldentification

«interface»
|DtmSingleDeviceDataAccess

FrameApplica{ﬂn

N\ \}

» ddit
otherinterface

implemented by
\Fd{Cont ner

g

AWV
«interface»
dtCommunicationEvents

«interface»
lDthinglelnstanceDa!P‘ cess

\/ N
«interface!
IFdtgommunicationEvents2

Key

6.2.2

The
DTM

of a

The fable-below defines the interfaces of a DTM which can be used by a Frame Applicatipon at

the s

hown-states, see Table 11.

Table 11 - Availability of DTM methods in different states

Interface / Method

up
new created
new enabled
existing created
running
configured

going offline
online
destroyed
zombie

going online
communication set

IPersistXXX

InitNew()

Q)
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Interface / Method

up

new created

new enabled

existing created

running

configured

going offline

online

going online

destroyed

communication set

zombie

Load()

()

Save()

IDtm

m

hvironment()

rfitNew()

bnfig()

etCommunication()

EleaseCommunication()

epareToDelete()

repareToRelease()

NW| V| T D OO

btLanguage()

nivokeFunctionRequest()

PrepareToReleaseCommunication()

aY

ivateDialogEnabled()

(0)

etFunctions()

AN

= &ﬁf/

< | 2| 2| <

< | 2| 2| <

< | 2| 2| <

< | 2| 2| 2| <

m

hvironment2()

IDtm N N
N

\’Z/C

>
AN

n

ptSystemGuiLake

IDtm \ctiveXInformati/u\\

\/\

IDtmApplication

\
IDtmEhannel < \ \ >

IDtm )oc@Ni\w \\\

IDtm )iagnoé\\ A

IDtmnformation \)

IDtminformation2

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

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

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

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

IDtmImportExport

e | 2| 2| 2| 2| 2| 2| = | &=

IDtmOnlineDiagnosis

IDtmOnlineParameter

IDtmParameter

IDtmHardwareldentification

IFdtCommunicationEvents

IFdtCommunicationEvents2

IFdtEvents

IFdtChannel

IFdtChannelActiveXInformation

R I = i ) -

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

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

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

IFdtChannelSubTopology
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Interface / Method

3 B
T g (] ()
g [ ® T c c L} <
Sl la|le|l 2| e |E|le|lS|2|2|e
s| S| 8| a|lE|2|%|5|2|28|28|%
z ; £E|S5|E|2|58|2|2|5]|¢%
s o | B "8 |05 5| % | E
[= c v o =]
X =
© <)
)
OnAddChild() N N N N N N
OpnRemaveChild() L L L L [ L
SpanRequest() \// N,
VhlidateAddChild() N N N N
VhlidateRemoveChild() N ,(\\1\ N
lIFdt¢hannelSubTopology2 \
SptChildrenAdresses() N \1\ N &/ N N
IFdtghannelScan \
SpanRequest() N N N
ChncelAction() K g 4 N N
IFdtQommunication > / (
Aport() \ ) N N N N
CpnnectRequest() BN N N N N
DjsconnectRequest() \ ( NI N N
TfansActionRequest() < (\ \) N N YR N N
GetSupportedProtocolsp\ N N\ ) NN N N
SpquenceBegin() K \ N N N N
SaquenceStarté\/ & \ N N N N
SkquenceEnd() & \/\ N N N
IFdtFunctionBlockData N N N N N
IDtm Singlelnst{nce\DaQ\Qcc\e\ss > S R R Y y
GptiternList)\ N R J
Read() \ \/ N N N N N
Write() ) volvo vy N
IDtm$ingleDeviceDataAccess
ChncelRequest() N N N N
ItemListRequest() R VAR A V
ReadRequest() N N N
WriteRequest() N N N

NOTE 1 At the Zombie State not all DTMs shall support reload instance via IPersistXXX interfaces, e.g. DTMs
written in Visual Basic

NOTE 2 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()).

NOTE 3 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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The table below defines the interfaces of a Frame Application which can be used by a DTM at
the shown states, see Table 12. 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

up
new created

new enapled
runnlrlg
configul'ed

= <4 7/< / //Qing offline
il 2/4/ / AA?n)nna

existing created
stroyed
comm%QaFion set
zombie

%/goi}é online

s>

IFdtJontainer
GetXMLSchemaPath() N

LockDataSet()

ShveRequest()
UhlockDataSet() /\(

IDtmEEvents \

hApplicationClosed()

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

P gy
1 D )4

AL

AERaR

hDownloadFinished() ( ~

hErrorMessage() /\ /\ \ %
nFunctlonChanged()
hChannelFunctionCh ng\st()\ \
nInvokedFum@nbmsgsd( <
hNavigation() < \/\\/
nOnIineStateCQané@@X\K \/
nParame@{C}mn\Be-\d(\)\ \ R
nPrmxﬁQ a@() \
nPre}.\re\}%Ie\a\\eWumcatlon(

NPrint() > N N

2 | 2| 2| <

2 | 2| 2| 2| <

< | 2| 2 2| 2| 2| <
R P e B I [ B
< | 2| 2| 2| 2| 2| <
2| 2| 2| 2| 2| 2| 2| 2| <

2

hProgress() \/

< | 2| 2| <

hScanResponse()

OnUploadFinished()

IDtmAuditTrailEvents

IFdtActiveX

IFdtActiveX2

IFdtBulkData N

< | 2| 2| <

IFdtDialog

< | 2| 2 2| 2| 2 2| | 2| | <=
2 | 2| 2| 2| 2| 2] 22| | 2| <=

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

IFdtTopology

IDtmSingleDeviceDataAccessEvents

2
2
2
<

OnltemListResponse() N

OnDeviceltemListChanged() N N N N N
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Interface / Method

up
new created
new enabled
existing created
running
configured
going offline
online

going online

destroyed

communication set

zombie

o)

nReadResponse() N

O

hWriteResponse()

/A

IDtm

BinglelnstanceDataAccessEvents R Q v

6.3
6.3.1
6.3.1
This
The
langy

At th
DTM

If the

6.3.1
HRE

Desg

Is ca

Device Type Manager
Interface IDtm

L1 General

DTM is initH@ed

.2 Config

SULT Config
ID nt userinfo,
VARIANT_BOOL* result);

ription

led by the Frame Application for initialization concerning the current user.

this

Ce or

, the

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

Parameters Description

userl

nfo XML document containing the current user rights and the user role specified by

the FDTUserInformationSchema.

Return value

Return value Description

TRUE DTM accepted the given data.

FALSE The operation failed.
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Behavior

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).

6.3.1.3 Environment

HREBULT Environment(

[in] BSTR systemTag,

[in] IFdtContainer* container

[out, retval] VARIANT_BOOL* result).

Desgription

Is called by the Frame Application to set the syste nter to the Frame

Application.

as/defined in IEC 6245312.

The method is part of the implementation\of t%@lize selvige
> ot

Parameters DeWn
syst¢gmTag Identifier for t6e de}dc\e in%@%g; set.by the Frame Application
Contpiner /Bgck pginth}s\the\F\ra%@ Application
N

N
Return value [\\ ™\

Return vaIU/e\ K \ \ Description

TRUE \/ Q DT?\Kha;\ch}th% data.

FAL$E { }1\9 oMMed.

N/

plication to initialize a DTM for a device instance. Furthermorg the
ssesthe pointer to its own main interface.

Behgvior

Is called
Frame

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

6.3.1.4 GetFunctions

HRESULT GetFunctions(
[in] FdtXmIDocument operationState,

[out, retval] FdtXmIDocument* result);

Description

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.
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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.

Behavior

Functions with user

IDtmActiveXInformation::GetActiveXGuid() or IDtmActiveXInformatio

and work asynchronous.

Comments

The XML document provided by IDtm::GetFunctions() can

artApplicat
ctiveXPrg

interface are started via |IDtmApplicatio

<StapdardFunction> elements) and groups of functions (< an separatg
enabled/disabled or shown/hidden, described by a <S

Becaluse the FDT standard does not define stat
is not inherited by the children (<Fun
abouf the status of sub-functions.

For €
funct
disaljle sub-functions, the

If the DTM has set t

Application should~offe
is sef to false.

on(),
gld()

Function> or

ly be

care

le all
S not

rame
ment

Micrd their
mner An~ampersand (‘&’) in a menu item string is normally transllated
into & m.

Beca i r FDT\Frame Application specific presentations (e.g. drop-down menu,
listbd [ XML

docu

6.3.1/.5 InitNew

HRESULT TnitNew(

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

Description

Is called by the Frame Application to initialize a newly created instance data set for a specific

device type.

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

Parameters

Description
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deviceType

for a sub-device type specified by DTMInitSchema.

XML document containing the manufacturer specific data like unique identifier

Return value

Return value Description
TRUE DTM is initialized.
FALSE The operation failed.
Behavior
The Frame Application initializes the DTM for a specific device-type. The supported_-device
typeg of a DTM are available via IDtmInformation::GetInformation(). initializatipn is
necepsary especially for a DTM that supports more than one device typ
Comments
Nong
6.3.1/.6 InvokeFunctionRequest
HREBULT InvokeFunctionRequest(
[in] FAtUUIDString invokeld,
[in] FdtXmIDocument fun
[out, retval] VARIANT_BOO
Desdription
Startg a function of a
The method is opI mentation@f the InvokeFunction service as defined in IEC 62453-2.
Parameters \ Description
involeld \ he\nti i the started function.
functionCall ML document containing the DTM specific function id for the requested
N function or user interface specified by the DTMFunctionCallSchema.
Retufn \%I‘ue\\ \>
Returh va}m\) Description
TRUE The function started.
FAL$E The function call failed.
Behavior
See IEC 62453-2.
Comments

None
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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 defindd in
IEC 62453-2.

Return value

Return value Descript&n

NN

TRUE Data set can be deleted.

FAL$E The operation failed.

Behgvior

The method is used to inform a DTM that i i iles or
proto z i The
Framle Application is responsible to ensur e iti . § that
the Hrame Application shall ensure, that - i shut
dowr] (either Zombie-state or released . turns FALSE the Frame Applicatiop can
informn the user to close/th > terminate them by ExitApplication() or
IDtmActiveXControl::PrepareToR elease : 3 a DTM will finish its cyrrent
comrmunication proces ing i ger interfaces.

Com

Nong

6.3.1f
HRE

Desgription

Used 1o inform the DTN that It has to release Its 1inks to other components. The DTV will be
released by the Frame Application.

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

Return value

Return value Description

TRUE The DTM will release its links to other components.

FALSE The operation failed.
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Behavior

The DTM has to release all links to other components and has to terminate all pending or
running functions. 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.

NOTE| The DTM has to implement a proper behavior concerning subclause 4.4 to giveNa Frame Applicatipn the
informfation about the storing state of DTM related data (refer to FDT data types’ attri

6.3.119 PrepareToReleaseCommunication

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

Desdription

Used to inform the DTM that it has to re itsui the communication components.

The method is part of th le EnabléCommunication service as definged in
IEC §2453-2.
Retufn value /\ M x
Return valu\e/ R > Description
TRUE /\ TNTM w}ffelease its references at the communication pointer.
FALS$E T}e\oMn failed.

ease all references to the communication pointer set during
SetCpmmunieati . The method returns FALSE if a communication call is active and cannot
be tefrminatéd-

The DTM sends a notification via IDtmEvents::OnPreparedToReleaseCommunication() tp the
Frame Application if the communication pointer can be released.

Comments

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

The method returns TRUE if DTM accepts shutdown of communication. A DTM has to fire
progress events to inform Frame Application about ongoing progress if
IDtmEvents::OnPrepareToReleaseCommunication() notification takes a longer time, for
example, if still some communication calls have not returned.

See also 6.9.1.14 OnProgress and 6.3.1.12 SetCommunication
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PrivateDialogEnabled

HRESULT PrivateDialogEnabled(

Description

[in] VARIANT_BOOL enabled,
[out, retval] VARIANT_BOOL* result);

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

The | method is implementation of the PrivateDialogEnabled service,— as defineld in
IEC §2453-2. /\(g\
Parameters Description \
enabled TRUE means that it is allowed for a DTM to c/);@n diél{)g\xqin&»{.\/
Retufn value W \}
Return value WM \
TRUE The function succeeded. /
FALS$E The function failed.
Behdgvior
If a DTM uses ActiveX
whether they are allowed to open dialog wi

If pri
DTM

5. shall be prevented by the DTM. Alsp the
og() if a specific functionality can n¢t be

perfdrmed because pr e di not allowed. The message should be something like
“Due| to applicati i is not available (opening of corresponding
windpw is not allo

Com

e or printef selection dialogs (e.g. provided by Microsoft Common Controls library),
efault)-web browsers (e.g. Internet Explorer ),

efdult) mail clients (e.g. MS Outlook ),

mples for private dialogs are

andard message box),

help file view (e.g. HLP or CHM files),

manual viewer (e.g. PDF or RTF),

splash screens,

external stand-alone applications or

any other windows.

If the dialogs are opened under control of the Frame Application, they are defined not to be

private dialogs:

dialogs opened by IFdtDialog::UserDialog(),
ActiveX

controls opened by IFdtActiveX::OpenActiveXControlRequest(),

applications started by IDtmApplication::StartApplication() and
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e 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—te—inform—the—bBTHi—thatthe—ecommunicationr—pointer—wit-be—reteased—by—the—Fyrame
Application.
The method is one implementation of the ReleaseLinkedCoummunica ervi¢e as
defined in IEC 62453-2.
Retufn value
AN
Return value Desfo@t%n& \ >

TRUE TheDTMhassMatmecomm9m€mmkbdth?NUkk

FALSE The operation failed. K §7 A
Behgvior Q

It id recommended that the DT he/\\com ication pointer, set during
SetCpmmunication(), to NULL. The method returns kAL if a communication call is actiye.

If the) rther

funct

In general the Fr
are finished befo

DTM returns TRUE{
on calls.

DTM

BULT SétCon
[in] IFdtCommunication* communication,
[out, retval] VARIANT BOOL* result);

nication(

Description

Set the interface pointer to the communication interface that the DTM has to use for online
access.

The method is implementation of the services SetLinkedCommunicatinChannel and

EnableCommunication as defined in IEC 62453-2.

Parameters Description

Communication Interface pointer of a Communication Channel.
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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 protoeQ

IFdtGhannel::GetChannelParameters() and the attribute gatewayBusCategory:

betwgen two Communication Channels. This check can be done
estaljlished correctly or in case of communication problems.
Comments

To ensure a proper behavior, it is recommended tha
following rules.

via
| the
M or
ink is

ation implements

e Fpr each DTM, which acts as a root co € in of interfaces for né¢sted
c II be Called with a NULL pointer
a ransition from ‘configurex’ to
‘q refer to Figure 9, DTM [State
M

e T rame Application shall start to [hand
o cts as a root concerning the chgin of

Desdri

Retu ¥quested language is supported by the DTM.

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

ctease the chain, according to 6.3.1.9,
rame Application shall act vice versa,

Parameters Description

the sorting identifier as well as a reserved value in the upper word. The

WIN32/Platform SDK, locale id or LCID.)

languageld Unique identifier for user interface localization; defined by Windows as a
locale identifier (LCID) containing the language identifier in the lower word and

identifier supplied in an LCID is a standard international numeric abbreviation
(e.g. German — Standard: 0x0407, English — United States: 0x0409). (See also

Return value

Return value Description

TRUE Language supported. All human readable outputs will use the required
language.

FALSE Language not supported.
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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

Com

The
insta

currgnt language of an user interface while the user interface is shown

it is already initialized or sets its default language on the first initialization.

ments
supported languages of a DTM are listed within the DTMInformationSchema. One |DTM
hce is always initialized with one language. It's up to a DTM whether it ean change the

bt for

numbers, currencies, times, and dates will be based on the regiona i opetation

systgm.

6.3.2 Interface IDtm2

6.3.2(1 General

This |interface is the main interface of a DTM accgrding i of Table G.1 Vig
inter:lace such a DTM gets its initialization after the instantiatien. This“interface extend
interfface by new methods. This interface i

A Frame Application according to colu as to use IDtm2, if the
supp N yment() such a Frame Application

then

6.3.2,

HRE

Desdri

Is ¢
syst
versi

brts this interface. Instead of calling

lled by (@ Application according to Table G.1 column two and higher to se

br/infermation. Such a Frame Application will not call the IDtm::Environment() methd

this
5 the

DTM
shall

t the

mTagsthe back’pointer to the Frame Application and an XML document providing frame

d.

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

Parameters Description
systemTag Identifier for the device instance; set by the Frame Application
Container Back pointer to the Frame Application
framelnfo XML document containing frame version information by the
DTMEnvironmentSchema.
Return value
Return value Description
TRUE DTM has accepted the data.

FALSE The operation failed.
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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.

Comments

The $ystemTag is independent of communication tags (e.g. IEC 61784 CR ice-tag)

6.3.2(3 SetSystemGuiLabel

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

Desdription

This [method is called by the Frame A ¢ human readable identifler of

the OTM instance in the context of the E

el service as defined in IEC 62453

1
N

The fnethod is implement?t/ﬂs%mc S

Parameters /\ N ) Description

(EAN
systgmGuilLabel XML documenticontaining a unique human readable identifier of the DTM
instance in.the context’of the Frame Application. Document specified by
DTMSystemGuil.abelSchema.

Retufn value (\& \/5

ReturWe \ Description

TRUE \ \ B\T\l\ﬂ/ﬁas accepted the data.

FALSE <;\ The operation failed

ethod is called by the Frame Application in order to set a system label, for example for
sdge box or a user interface which is part of the DTM and can not be embedded within
a Fr fCatiom: fcati i i ifi f the
DTM instance in the context of the Frame Application which ensures a unique identification
between the device and for example a message box of a DTM. The DTM shall use this system
label for all kinds of windows that will be opened by the DTM themselves. In special cases 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 called the DTM has to use the tag of the device as human readable string by default.
Comments

The human readable identifier shall not be stored by the DTM. It is recommended to update
the labels of all open windows when SetSystemGuilLabel() is called.
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6.3.3 Interface IDtmActiveXinformation

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

6.3.3.1 GetActiveXGuid
HRESULT GetActiveXGuid(

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

Desgription

Retufns the UUID for the ActiveX control according to the function

The method is part of the implementation of the GetGuilnfagrmati s, defingd in

IEC §2453-2.

AN\
Parameters /BFSC\}PNQN \\/

functionCall XML document containing the function i t%@ed user interface
specified by the DTMFunc}'Lo\n allSc a:

Return value Description

A I

result UUID for an A(ctive?(\cow. \

Behgvior

Retufns a UUID that t

If a requested a@ i

The kind of user i
provided by IDim::

lema

Commer

Nong

6.3.3(2 GetActiveXProgld

N .
HRESULT C.anr\h\lnYDrnglr{(

[in] 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

resul

t Progld for an ActiveX control.

Behavior

Retu

ns the Progld for the ActiveX

control according to the function call id.~Frame

Applications implemented with scripting languages can use this Progld nstantiated the
contrpl.

If a requested application is not supported the method returns NULL\ po
The kind of user interface that is expected for a DTM is describ the schema
provided by IDtm::GetFunctions().
Comments

Nong
6.3.:1 Interface IDtmApplication
6.3.4{1 General
This finterface provides the function to erface of a DTM. These user interfaces
are plart of the DTM its within a Frame Application.
6.3.4{2 ExitA@ca
HREBULT ExitApplic
Desdri
Notif
The method is part of the implementation of the ClosePresentation service as defingd in
IEC 624532

Parameters Description
invokeld Identifier for the started application. Same value as provided in the
corresponding call of IDtmApplication::StartApplication().
Return 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
releases 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 Lr)woke id is used by a Frame Application for the association at the callback interface if
the application is terminated. (See IdtmEvents::OnApplicationClosed.)

Comments

This |[method has to work asynchronous, because a synchro c rame

Application interfaces.

6.3.4.3 StartApplication

HREBULT StartApplication(
[in] FAtUUIDString invoke

[in] BSTR windowTitle,
[out, retval] VARIANT_B

Desdription

Oper|s a user in@:e of a D RS PE
The fnethod is imp/l@tii of the . Ope

Presentation service as defined in IEC 62453-2.

Parameters Description

Invo

Id < \I\skenﬁer for the started application.

. )
functionCall XML document containing the function id for the requested function or user
interface specified by the DTMFunctionCallSchema.

N

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
schema 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 wuser interface of the DTM. (See
IDtmEvents::OnApplicationClosed().) Furthermore, it allows the Frame Application to handle a
list of open user interfaces.

Compments

Nong

6.3.5 Interface IDtmChannel

This |interface is used for accessing FDT-Channel objects. On” on FDT-
Charnel objects carry the information which are necessary {o veen
I/0 channels of a device and the functions of the Frame/Application e other hand, in
case| of Communication Channels, these FDT-Cha 2 d to build the
comrpunication chain for nested communication.

6.3.5.1 GetChannels

HREBULT GetChannels(
[out, retval] IFdtChannel

Desdription

Retufns the FDT-Chan

The method is ie
Return value (\

hahnels service as defined in IEC 62453-2.

Returg/v}tu{ \ Description

result \ CMtion of IFdtChannel of the requested channel objects.

Behgvior

This Imethaedyreturn e 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 fo XML
document.
6.3.6[2 GetDocumentation
HREBULT GetDocumentation(
[in] FdtXmIDocument fu
[out, retval] FdtXmIDocu
Desgription
Returns the device specific\doc ion\a g to the function call as XML document.
entation service as defined in IEC 624532.

The method is IW tation

Parameters Description

functionCall Wt containing the function id for the requested document specified
he unctionCallSchema.

Description

Return v/alwex \\

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

Behﬂvior

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 interface provides the base diagnosis functions required by a Frame Application for
DTMs 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 CompareDataValu t serv defined in
IEC 62453-2.

Retufrn value

Return value f\\ /be/écr/ieti(\m\

TRUE The data setg’a equ;ﬂ{\ > ( &) ‘\)

FALSE The data sets\(e M\al o&omp e faile/d.

Behgvior

Compares the data set of.
equal.

This function fai@ i

In cdse of errors th
IDTMEvent::OnErro

M%its own and returns TRUE if the data sefs are

sitCompare() — ReleaseCompare() sequenc

w

the Frame Application via the callback interface

Comments

The $tru
are relevan
data set are not're

eter values for configuration, parameterization and identifidation
rison. Runtime dependent parameters (e.g. operation hours) ¢f the
levant for comparison.

6.3.7.3 InitCompare

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

Description
Initializes a DTM for comparison of two device instances.

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

Behavior
Initializes the compare of the data set owned by the DTM itself with a t of-a’sgcond
devide. Such a comparison is only possible within an InitCompare are()
sequence.
The PTM can access the second device data set by requesting the ‘accordi ) insfance
via IfdtTopology::GetDtmForSystemTag() with the received syst
To perform a comparison in the background the Compare() m a ng a
compare user interface may perform a user interactivé compari
It is gnly possible to compare data sets handled
Comments
Every comparison sequence mpare() shall be closed Using
ReleaseCompare().
6.3.7/4 ReleaseCo
HREBULT Rele

[out;
Desgription
Retufns osed
successfu
The method.is/pa he implementation of the CompareDataValueSet service as definged in
IEC §2453-2.

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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Comments

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 lifetime of the current DTM.

6.3.7.5  Verify

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

Desdription

Retufrns TRUE if the complete data set is valid.

The method is implementation of the verify service as defined inAEC"62453

Return value @ \

Return value De&ﬂgtl N

TRU The complete data set is valid( (7 \/

FAL$E The data sety\a part %e Bgta/sey(isﬁr}\\\alidx
—/

BeheLIior
Validates the complete data set by int rnal@ ules of the DTM.

Comments

A Frame Application cally to ensure a consistent dataset, for exgmple

after
6.3.8
6.3.8,
To bhpi N a’DTM a Frame Application uses one IStream object for [each
devide i 1ce, Jhig IStream object is used as argument to IDtmImportExport::Load() or
IDtm X fa DTM does not offer an IDtmImportExport interface the Frame
Application shall 'use \one of the IPersistXXX interfaces to retrieve and restore the ins{ance
data.

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 whic not storéy the
complete instance specific data via IPersistXXX mechanism. It is up to o specifly the
contgnts of the appropriate stream object provided by the Framé “Applicafign™ vid the
IDtm|mportExport interface. If this interface is not provided by a D Rrame ‘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 _

Desdription
Loadp data of the iriv te | he specified stream.

The method is imp e{e\t\'

t service as defined in IEC 62453-2.

Parameterg\ \_/ Description
stregm /\ \ Stre\a@ containing all DTM specific data of an instance.
Retufn valu \\ \
Retur ame Description
TRUE \/ The operation succeeded.
FALS$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(

[out, retval] FdtXmIDocumenti™ result);

Desgription
This | method is one implementation of the service GetTypeln in
IEC §2453-2.
Retufns a static XML-document containing information like do
Retufn value &7\

Return value A X D/éscéis\sion

Resylt XML document containing static, BFM information specified by the
DTMinformationSchema.
Behgvior
Comments
Framle Applications s each
<DtmDeviceTyp ation
of supported devi
from

e 'vendor' (vendor of the device type)

e 'version' (version of the device type, for example firmware version)
For a 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 VA1
DTM V1.1
ManufacturerX DeviceX VA1
Mearafaettrerk PevieexR2 W2

follow these recommendations. DTM can expose more than one <DtmD
with the same name, but different values for 'manufacturerld’, 'device

and 'persion'. Only in this case the Frame Application should cons
additjonal identifiers. This also could be used to distinguish bejwe
devide type and a creation of an additional device type entry in‘the de

The information should be used in same way for FDT1.
FDT1.2 based Frame Application.

6.3.10 Interface IDtminformation2

6.3.10.1 General

This |interface extends the interface /IDtmInfo
mandatory.

6.3.10.2 GetDeviceldentificati

HREBULT GetDevicel
[i@*x

Desdri

This
IEC ¢

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

by new methods. This interfa

b not
ment
[ype'
PS as
sting

ns in

Ce is

service GetDeviceldentificationinformation as defined in

Parameters Description

requested. (XML according TypeRequestSchema.)

typeRequest Defines the DTMDeviceType or BTMBlockType for which the identification is

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

Return value

Return value Description

xxx is the protocol name.)

DTMDeviceTypeldentSchema is returned and shall not be transformed.

Result Protocol specific device identification information for a DTMDeviceType
specified by a fieldbus specific schema. (FDTxxxDeviceTypeldentSchema where

If method was called at a communiction DTM, then XML document according
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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 lisage of information returned by IDtmInformation2::GetDeviceldenti onlnfermation()
in7.4.

6.3.11 Interface IDtmOnlineDiagnosis

6.3.111.1 General

This nterface provides an optional online diagnosis function
validate complete bus systems within a batch process

e Applicatipn to

6.3.11.2 Compare

HREBULT Compare(
[out, retval] FdtXmIDocu

Desgription

Retufns an XML docu
The method is tI
in IEC 62453-2.

Return value

Returﬂ\value \ \ Description

Behgvior

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

Compares”its data set received from the database with the parameter uploaded from the
COFFGSPﬁnding 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 DeviceStatu in
IEC §2453-2.
Return value
Return value P"ﬁcrl;}hQ )
ResyIt XML document containing th M ofl device specified by the
DTMDewceS tusSch
Behgvior
The PTM loads the current status fro ice."Depending on the fieldbus protoco|, the
DTM| should additionally/ v 0 information. Depending on| this

s and returns the information withjn an

information the DTM pro
. Ck of

XML | document. The
complete networks.

9,

A BTM shall retu

Comments

6.3.12
6.3.12.1

This |interface Yalows ce is

mandatory<for 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-h

s accepief the

CandelAction request it returns TRUE. The DTM may not be able t0 cancel the’ 4ction
immgdiately after accepting the request, but it should do so as soon-as: pessiblel,The |IDTM
shall| not fire the IDtmEvents::OnDownloadFinished() or IDtmE s::OnUploadFRinished()

evenis.

If thg DTM cannot cancel the selected action, it shall retur allMiré one qf the

“finished” events when the action is finished.

Comments

Non€g

6.3.12.3

HREBULT DownloadRequest(

Desg

Send

The
IEC ¢

DownloadRequest

ed in

Param&e:i > Description

invoKeld

Identifier of the request.

parapnetérPath 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

6.3.124—YploadRequest

HREBULT UploadRequest(

[in] FAtUUIDString 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 implementationof<{he' ReadBDa
IEC §2453-2.

Device service as defin

Ed in

Parameters ( ~ D\e>scription
involleld /hs@ntifi;rfof\thé\req st\.\
parafneterPath N th}%th witMXWdoMnt.

Return value

Return vah:g/ & \ Description

_|

Py

C

T
/\

ﬁSQU e\s‘t\é\cc\ém& .

FALS$E g \%ﬁqut be performed.

In case—of errors the DTM should
IDtmEvents::OnErrorMessage().

path

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,

Desdription

Retufns an XML document with the device specific parameters.

The method is implementation of the services GetActiveTypelnfo, nformation,
InstapceDataRead, NetworkManangementinfoRead an as defined in
IEC §2453-2.

Parameters ( I{)’(%cript n
parafneterPath FdtXPath within the XM goc\M/
iR the XML @ A
Retufn value \ x & \)/
Return value escrlptlon
result ML documer\g wech parameters specified by the
erSchema

Behgvior
Retufns an XM ¢ - mpty
for devices withoUt pub

The method provides, th i . L i i as for
exam ¢ ) fored
insta

The {

The DTM shall atways return within the XML document the current DtmDeviceType.|That
mearns, if case of an update of the DTM the changed DtmDeviceType shall be retiyrned
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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3.2 SetParameters

HRESULT SetParameters(

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

Description

Sets hallyca of-device apcuifib palalllctcla.
The method is implementation of the services InstanceDataWrite and
NetworkManangementinfoWrite as defined in IEC 62453-2. /\ x
Parameters DescriptiO/a\ \/
parafneterPath FdtXPath within the XML document. \ \ \ )
xmlDocument XML document specified by the DTMI@aﬁ&ke\r\Sc a‘.
A
Retufn value
N
Return value f\\/ﬁt;écr/igtit}.\

TRUE The DTM has’acceptegthe complete @dcument,”

FAL$E The documeanta' s\iaQ/aIié\data én{waynot accepted.
Behgvior
Only|values of the writalfle elements.c n%hang d by calling SetParameters. The [IDTM
shall| verify complete , documen to t business rules before accepting the
requé¢sted changes.
The fnethod retu@r cepted the changes for the complete document.
The method retuprs = VI has rejected any of the value changes. The transient
data [will remain € M informs the Frame Application about the error vip the
callbck interface E QnErrorMessage().
The method work the\transient data of a DTM. That means that the new data arg not
stored implici
The | DFM™ can “request transient data to become persistent by calling

IFdtQontainer::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] FAtUUIDString communicationReference);

Description

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 /\

communicationReference Unique identifier for the connection.

Nong

Behgvior

AN
Return value w

The method sends the abort notification to a connected/cammunic n component or| to a
connected DTM, that a connection is terminated ) i ests on this connectiop are
also ferminated. The termination of thg conneg i irmed.

A termination of a connection can be re : ed function or can occur “spontang¢ous”
(e.g.|if the absense of a device is by the underlying communidation
infragtructure).

Comments

The [difference ee vents::OnAbort() and all ofther events of this
interflace is, that QmA mation regarding the state of a connection. All pther

evenfs provide inforn voked functionality.

6.3.14.3

HREBULT~On

FdtXmlIDocument response);

Desgription

Provides 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.

Return 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.

Comments

Non

6.3.14.4 OnDisconnectResponse

HREBULT OnDisconnectResponse(
[in] FdtUUIDString invokeld,
[in] FdtXmIDocument response);

Desdription

Provides the response of DisconnectRequest() tifie voke~id.

The fethod is part of the mplementa@\ disconn

Parameters escrlptlon

involeld Unique |dent|§\erf th req}eé\/

resppnse F| b s-protec -sp\sLLa infornration about the released connection specifled

THAR'(Cst icationS emaorFDTProflbusCommunlcatlonSchema

Idbus specific-schema)for example like
Retufn value Q

\@V

Nong

Behgvior

Via this g _sender of the disconnect-request receives from the next communidation
compone i i hether the connection is released.

The |method.provides” an XML document with communication parameters specified [by a
fieldhus specific schema.

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

Comments

None
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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 servj as defindgd in
IEC 62453-2. /\f\

Parameters Description /\ \

involeld Unique identifier for the request.

resppnse Received data, status and error-codes spe 'fiedWl bués{eﬁic schena,
for example like FDTHARTCommunicationSchema or
FDTProfibusCommunicationSchema. x

AN

=]

Return value

Nong

Behgvior

Via [this method the sender
communication componen

e-request receives from the |next

The |method provides|an X )C 9 ith gommunication parameters specified [by a
fieldus specific sche 5. c s_inkthe release of the response data within the resgonse
data jlqueue com ica

Comments

Non€g

6.3.15 dtCommunicationEvents2

6.3.15.1

This finterface IFdtCommunicationEvents2 is the callback-interface for a DTM supporting| FDT
versipn/ 2.1 or higher version for the associated parent communication component.| This
interface”’extends the interface IFdtCommunicationEvents by new methods. This interface 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::0OnConnectResponse2() method.
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6.3.15.2 OnConnectResponse2

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

[in] FdtXmIDocument response);

Description

P | 4lo £ 0 M=) FWANE-IN | ' ol o dlo H 1 HA|
roviges—ine TCOoPUTTOT UT ' UUTITITUIMNTYUT O ) TUTTIUINTICTU Uy UTT TITVURT TU.

The method is part of the implementation of the Connect service as defined in | 62453} 2.
(@AN

Parameters Description { \

involeld Unique identifier for the request.

pareptinformation Version information of the parent comwcordl to \/

FDTConnectResponseSchema.

resppnse Fieldbus-protocol-specific informati b ttl&sta lis connection
specified by a fieldbus specific schema, for example like
FDTHARTCommunicationSchéma P’r‘ffDT fibusCommunicationSchema.

Return value

Nong

BehI/ior
Via this method the sender of\the co receives from the next communigation

component whether the sonnection(is esta

The method pro

W
(0]
C
W
a

may
arent

Com

Nong

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 jmethod is implementation of the OnChildinstanceDataChanged service as defingd in
IEC §2453-2. (\

Parameters Description < A (\
systgmTag Identifier of the device instance. Q
Retufn value \
Nong
Behgvior
If a arameterChanged() with an
XML me Application will send this
docu Ms which reference the game
devig DTMs (primary parent, secomdary

me Application shall implemen|

the

e The Frame Applicati otification to the corresponding parent DTM via

ithin a mu DTM
instance.

e This notificati
instance data s

instance which WI|| be selected to perform IthEvents OnChlldParameterChanged() 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.


https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

TR 62453-41 © IEC:2009(E) -73 -

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

Behdvior

If a DTM has locked a data set via IFdtContainer::LockDataSet() the Frame Application has to

Receliving this notification a DTM should disable its input fi
interfface and keep in mind that it is not allowed to perform an
storage.

Comments
The”TserName can be the login name of a user ¢

Fra
otherl user within a multi-user environ

6.3.16.4 OnParameterChanged

HREBULT OnParameter

[in] Edt

Desdription

¢ user
eeds any| data

I of a
 the

In case of a multi~user & > it can be necessary to inform the DTM about parameter
chanpes.
The |m ' lementation of the OnlinstanceDataChanged service as defindd in
IEC §2453-

Parameters Description
syst¢gmTag Identifier of the device instance.

P S MCAAL &l i taiad ko L &l +
arametet Mi—deetmentcontatning-the-ehanged-parameters:

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);

Desdription

In case of a multi-user environment, it is necessary to inform a DT,
modeg especially if another DTM gets the read/write access for its.da

The |method is implementation of the OnUnlockinst
IEC §2453-2.

ad

define

cess

Parameters / I}e‘gcrwn >

systgmTag Identifier of the device ms(éh{:

/N
userpame Human reade’g\n@m of he(éser \X{ho ‘J\Q qc\lg;e)d the data set.
N/

Return value

Return value K (\ Déscription

FreopiiTes Seled

FALSE . [he DTM has ch@st\a and s)1a|| be closed.

Behgvior w

If a a 5ét via IFdtContainer::UnlockDataSet() the Frame Applig
has { TM instances which have a reference to the
data

Recdiving thi I returns TRUE if it has current data and can enable its
fieldq i al open ser interface. To support this feature the DTM has to implem

sync i i for its DTM instances via OnParameterChanged().

does|not sup t such synchronization it has to return FALSE. That means that the DTN
oldd et write access for a data set. In this case of an open user interfag|

Framle Application WI|| inform the user that he has to close and to restart the DTM.

ation
bame

input
ent a
DTM
| has
e the

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 from a

field device by Gateway DTMs or Device DTMs.
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7.2 ScanHardwareRequest

HRESULT ScanHardwareRequest(

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

Description

Req UOtO 20dll fUI dVdI:abl:lt)’ Uf hGIdVVdIU GIIL‘.II uuncapundilly ;dcllt;f;bdt;ull ;IIfUIIIIdt;UII.
The method is part of the implementation of the Hardwarelnformation service definpd in
IEC §2453-2. /\ x
Parameters DescriptiO/a\ \/
involfelD Unique identifier for the request. \ \ \ )
request Always set to “<FDT/>" (parameter is és%fe\é\for ur‘e us&?.
A
Retufn value
/N
Return value f\\/ﬁt;écr/igtit}.\
TRUE DTM has acge/p}agth?{z}k. } ( L) V
FALS$E The operation\fiiled. /

Beh

and

DTM
IDtm

vior s

sequest required information. DTM sha
() when operation has finished.

should cophect
3canEvents <

Comments

DTM|shall also ca nts::OnScanHardwareResponse() and pass XML accor
fieldQus i TxxxScanldentSchema) if requests fails (i.e. becau
commurhi

6.3.1[7.3 CancelActjon

HRE

BULT_CancelAction(
H trina inuakallD
Ll FdHHHDSHring-inveketD;

ck if corresponding hardware is respopsive

1] call

4o

[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.

will_(fire| the

If the DTM can’'t cancel the operation then it returns FALSE
IDtmBcanEvents::OnScanHardwareResponse() event when operation hat

Comments

Nong

6.3.18 Interface IDtmSingleDeviceDataAccess

6.3.18.1 General

This parameters of a devic
. e data in the device ca
or example: the Frame Applig
in parallel to a WriteRequest

This
acce
can

this i

The iple f ous requests in parallel. The requests
be pn ] i

IDtm
the a

6.3.18.
HRE

Description

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

Y%

n be
ation
) via

shall

aken

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.

Return value

Return value Description

TRUE Request to cancel pending request is accepted.
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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, but it
should do it as soon as possible.

Comments

Nong

6.3.18.3 ItemListRequest

HREBULT ItemListRequest(
[in] FAtUUIDString invokeld )

Desgription

ItemllistRequest performs an asynch ist of

the ajailable device specific paramete

The method is part of the implementation DeviceD ed in
IEC 6§2453-2.

Retufn value (\

Return valgé\ \ > > Description

involeld Uni&ug id\e*(ifi%m the request

Via this metkod ameNApplication may request a list of items that can be accessed via
data is the device itself. The DTM shall always accept the
cannot be processed, the reason for failure shall be proyided
asynghronously~as p )f'the response. The response (either failure or the result) shall be
provided at IDtm eDeviceDataAccessEvents::OnltemListResponse()

Comments

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

6.3.18.4 ReadRequest

HRESULT ReadRequest(
[in] FAtUUIDString invokeld,
[in] FdtXmIDocument itemSelectionList);

Description

ReadRequest performs asynchronous exchange of a data structure with the related device via
the DTM.
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The method is part of the implementation of the DeviceDataRead service as defined in

IEC 62453-2.
Parameters Description
Invokeld Unique identifier for the request.
itemSelectionList List of required items described by a DtmltemSelectionList specified by the
DTMItemListSchema.

Return value

None

Behgvior

Via this method a Frame Application may request data from a device’. ill be

hand i N not

be ac

Exec t.

The C n for

failun S Theresponse (either failure

or the ().

Com

In or p fire

the I

The DTM should be ab ne‘request at a time. The order of executjon is
est there should be a correspondlng responge. If

like the order of the req
a request can e@
6.3.18.5

HRE$

Desgription

WritgDeviceRequest performs asynchronous exchange of a data structure with a DTM.

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
DTMlItemListSchema

Return value

None
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Behavior

Via this method the Frame Application requests a DTM to write the specified data to its device
according to the device specific rules. Error information will be handed over to the Frame
Application via the related response XML-Document. If a request can not be accepted by the

DTM

it is possible to send the response within the call.

Execution of the WriteRequest() method shall not change the data of the instance data set.

The DTM has to check, whether it could manipulate the flag ‘modifiedInDevice’ (refer clause
‘FDT Data Types) in the instance data set by requesting a lock. If the lock request fails the

DTM

The
failun

Com

has also to refuse the WriteRequest() - an appropriate response shall be provided.

In orgler to inform the Frame Application regarding an ing Fi recommend
fire the IDtmEvents::OnProgress() event while a response i

The DTM should be able to handle more ¢ The order of execut
like fthe order of appearance of ‘ request there should
corrgsponding response.

6.3.19 Interface IDtmSinglelnstanceDa

6.3.19.1 General

This |interface allows offline access to specific parameters

devig

e.

6.3.19.2 Getltem
HRE
nlDocument™ result);
Desqgri
GetltemList\retur XML document containing a list of the available device sp

well

sasset management related data.

paraFeters. Within a DTM this list may contain items related to configuration paramete

n for

().

Ed to

on is
be a

of a

Bcific
I's as

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 for this

data

is the DTM instance data set.
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Items provided within these list may also be available as FDT-Channel objects (provided by
IDtmChannel::GetChannels()) or modeled as an exported variable (DtmVariable provided by
IDtmParameter::GetParameters() or IBtmParameter::GetParameters()). The relation of these
items can be identified via the attribute ‘semanticld’.

Comments

The contents of the provided XML document may depend on the current configuration of the
device. If the contents is changed, a DTM has to inform the Frame Application by sending
IDtmSinglelnstanceDataAccessEvents::OnlinstanceltemListChanged().

Depgndent on the user roles, the item list items may vary.

6.3.19.3 Read
HREBULT Read(

[in] FdtXmIDocument itemSelectionList,

[out, retval] FdtXmIDocument* result);

Desgription

Read performs synchronous exchange get.

The method is part of the implementati ed in

IEC 62453-2.

Parameters \D/escrlptlon

item$electionList ist reqU|re items descrl by a DtmltemSelectionList specified by the
[\ MltemListSchema:
Retufn value G E } \>

Return value ( \/\ ) Description

Resylt ( \Qeq\ueéted (ﬁta as DtmltemList specified by the DTMItemListSchema.

Behgvior

Via this fnethed\a me Application may request data from an instance data set.

Comments

Nong

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 defined in
IEC 62453-2.
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Parameters Description

itemList List of required items described by a DtmltemList specified by the
DTMItemListSchema.

Return value

Return value Description

e.g. rounding procedures within the device).

Result 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

Beh]viu.
Via this method the Frame Application requests a DTM to write the specifie

instahce data set. The DTM has to check, whether it could manipulate
by requesting a lock. If the lock request fails the DTM has also to refus

FurtHermore the DTM has to apply the business rules in orde
cons|stent.

Comments

Non€g

6.4 | DTM ActiveXControl
6.4.1 Interface IDtmActiveXContro

This linterface is an exten
objegt with the ActiveX

6.4.2 Init

HREPBULT Init(

Desdription

Set thelcallback pointer of an ActiveX control to the corresponding DTM.

ontrol and allows connecting a

o its
A set

A set

DTM

The method is implementation of an technology-specific service.

interface specified by the DTMFunctionCallSchema.

Parameters Description
invokeld Identifier for the started application.
functionCall XML document containing the function id for the requested function or user

Dtm Pointer to the DTM business object.

Return value

Return value Description

TRUE The control is initialized.
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FALSE The operation failed. ‘

Behavior

Set the callback pointer of an ActiveX control to the corresponding DTM. The function id can
be used to toggle a user interface during runtime. It is up to the control whether its supports
this functionality.

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

The pvoke id is used h‘/ a Frame Appli(‘ntinn for the association at the callback interface if
the | control is terminated within the user interface of DTMO\| (see
IDtmEvents::OnApplicationClosed()). Furthermore it allows the Frame Apfp n tovhandle a
list of open user interfaces.

Comments

Nong

6.4.3 PrepareToRelease

HREBULT PrepareToRelease(
[out, retval] VARIANT

Desdription

Used to inform the DTM 0'
Application will
IDtmEvents::OnApplic

inks to other components. The Frame
after the DTM has send

The fnethod is | entation ofa hnqlogy-specific service.

Return value /\Q

Returwé\ Description

TRUE \ \ \ }‘k@/r?quest was accepted.

d . -
FALS$E < \ The operation rejected.

X
Behgvior
If the request is accepted, the ActiveX will release the callback pointer to the DTN set
duringlqit(). Furthermore the control has to release all links to other components and hjas to
termi fcation via

IDtmEvents::OnApplicationClosed() that the user interface could be released.

If FALSE is returned, the DTM will not call OnApplicationClosed() and will preserve its current
state.

Comments

None
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6.5
6.5.1
6.5.1

FDT Channel
Interface IFdtChannel

| General

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

6.5.1
HRE

.2 GetChannelParameters

ULT GetChannelParameters(

Desg

Retu

[in] FdtXPath parameterPath,
[in] FdtUUIDString protocolld,
[out, retval] FdtXmIDocument* result);

ription

ns an XML document with fieldbus dependent cha

The method is part of the implementation of the ReadChanne
in [EC 62453-2.
Parameters \ D criptit}h
parafneterPath FdtXPath with}n’hﬁe Xm\d\oc\uméﬂi.

protd

colld UUID of a fieldbusprotocoh \s@ may be
Ds returned by GetSupportedProtocols() and specif
rototelsS a,

nt of

AN
Return value k
<

Return value

\/\\\/ Description
ocum
ike

Resylt MWt with the channel specific parameters specified by a schema
e.g.l HARTChannelParameterSchema or
/\ FDTRrofibusChannelParameterSchema
Behgvi
Retufns an =" dogument with the channel specific parameters specified by a fieldbus
specf|fic schema~T fieldbus is selected by the parameter protocolld. The retdrned

parametersiare especially used for channel assignment. The document can be empf

devid

es without fieldbus master.

y for

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.

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
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6.5.1.3 GetChannelPath

HRESULT GetChannelPath(
[out, retval] FdtXPath* result);

Description

Returns an identifier for a channel.

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

Retufn value <\(<\\

Return value Description < >
ResyIt Path that identifies the channel within the d{s@ﬁ\ \ \
. )
Behgvior
Retufns the path that identifies the channel within th i string shall not be empty. It
always starts with the systemTag of the device mstnc ) id. DTM

has fo guarantee that the path is unique for a device jn : i base
information to handle the system struc F C

<sysfemTag>/<id>

In cpse of Communicatio
chanhelPath.

e special rules for building the

How cess
Chan n the
funct

If the v - vides
this gata without a a S Path
shall tag

of the chi
<sys

If thg channgel is active, that means that it receives its data from a child device for procepsing
and preVvides the result within its own channel-parameter document, the channelPath shall be
built Lut 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.

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.
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Comments

An example for such a channel is a Profibus remote /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

HRESULT SetChannelParameters(
[in] FdtXPath parameterPath

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

Desgription

Sets [changes of channel specific parameters.

The |method is the implementation of the WriteC service as defingd in

IEC 62453-2.

AL S
Parameters A > D@sc(p)wn)
parapneterPath FdtXPath W|t\m\the\>§!%\docu}tqent \ /

protdcolld UUID of a fielgbusprotocol. This ID shall be one of the UUIDs returned bly
GetSupporte Proto(c.ol\s dspecified by DTMProtocolsSchema.

xmIQocument do en spemy a Ma, for example like
H RTCh te&Sc ema or FDTProfibusChannelParameterSchiema.

Retufn value [\/\ @

Return va( B 2 Description

—

Y

C
T

/\ /‘T\e ET\Qn \I\Qa%ccepted the complete document with all changes.

FAL$E /\ The\@cumgbt contains invalid changes.

The metho L document with the channel specific parameters according| to a
fieldQus specifi e fieldbus is defined by the parameter protocolld.

Returns TRUE if the.Channel has accepted the complete document with all changes. FALSE
mearns that the channel has rejected all transferred changes. In this case the channel informs
the |krame Application about the error in detail via the callback inte]rface
IDtmEvVenisT;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.

6.5.2 Interface IFdtChannelActiveXInformation

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
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capability of the Communication Channel it might be necessary to implement a user interface

to configure 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.

6.5.2.1 GetChannelActiveXGuid

HRESULT GetChannelActiveXGuid(

[in] EdtXmlDocument
HH—+—aAR RS oHHEHS

[out, retval] FAtUUIDString* result);
Desgription
Retufns the UUID for the ActiveX control according to the fungtio
The |method is one implementation of the GetGuiln vicey, as defindd in
IEC §2453-2. /\

Parameters e/{cr/@tl\
functionCall XML docume ntaln he functjon quested user interface
specified by e DTM nct|o CallSghe
Retufn value (‘\
Return value /\ \) . > Description
result [\ UID\1\or F-Q\ACMMU l.
icatioh can use to instantiate the control.
ed the method returns NULL pointer
, it would be the user interface to set communication spgcific

Nong
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.
The method is one 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 id. Frame Appliedtions
implgmented with scripting languages can use this Progld to instantiate thé

If a requested application is not supported the method returns NULL 0

For § Communication Channel, it would be the user interface beific

parameters.

Comments

Nong

6.5.2,.3 GetChannelFunctions

HREBULT GetChannelFunctions(
[in] FdtXmIDgcument op

rat%t;’:lte
ant® ult);

ormation about standard (defined by applicationlD) or
tionld) of a FDT-Channel object.

[out, retval]

Desdription <>
Retufns an XML docu

addit

The
IEC ¢

plementation of the GetFunctions service as defingd in

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
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.

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.
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Usually this information is used by the Frame Application to create menus. Only functions with

user interface are supported. These user interfaces are accessible

GetChannelActiveXGuid() or GetChannelActiveXProgld() and work asynchronous.

The asynchronous behavior is described in the appropriate subclauses.

Comments

None

via

6.5.3r—interface tFdtCommumication

6.5.3|1 General

This jnterface is the communication entry point of a channel with con
The [connection of this interface with a following component builds\ the

comrphunication. The communication pointer to the following com icati sompaonent can be

A channel is able to support a number of different fieldbus

documents are exchanged between Communication” Channel /and connected client via the

IFdtGommunication and IFdtCommunicationEvents inten
shall|be specified with a connect request.

Dividing a communication function calikto a\re
blocing behavior. The DTM sends one or
component. For the next communication c

the cprresponding respons

6.5.3.2 Abort

HREBULT Abort(
kN

Desgription

Aborts a communicati i device without any response.

The method.i ion of the AbortRequest service as defined in IEC 62453-2.

non-
ation
se to

Parametew Description

fieldbusFrame Fieldbus-protocol-specific information how to abort. The structure is specifig

bd by
ma

a fieldbus specific schema, for example like FDTHARTCommunicationSche

it e e e YOO 3 o H " O alo
oo oo uSTommmtm reatromrstieTaT

Return value

None

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.
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ments

None

6.5.3.3 ConnectRequest

HRE

Desgription

Esta
fram

The fnethod is part of the implementation of the con ect<s$rV| a

SULT ConnectRequest(
[in] IFdtCommunicationEvents* callBack,
[in] FAtUUIDString invokeld,
[in] FdtUUIDString protocolld,

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

lishes asynchronously a new communication link to a.device spgcified the fie
. ConnectRequest() establishes a routing to a device S onnection.

define

dbus

din IEC 6245342.

Parameters ( D scfi}*ion\»

callBack Callback intéf{ace\{qqh\e ﬁot@catio&if t}e/re%nse is available.

involeld Unique identifierfor tﬁa\réqgest.

protqcolld UUID of a fiel<bus toca\lQe\us}. Identifies type of fieldbus specific
chema.

field

usFrame Fiékﬂ%s-pro c -sp;\oifia information how to connect. The structure is speq
y a fieldbus specific’'schema,’for example like
[\ FDTHART CommunicationSehema or FDTProfibusCommunicationSchema

ified

Retu

e S

Return/ilué\ Description

TRU

FALS$E <

Beh

The

specificschema. The fieldbus protocol to be used is identified by the parameter protocoll

E \ \ \ \R@@st sent.
\‘ Request refused.
~X
vior
ethod-passes an XML document with communication parameters specified by a fie

dbus

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

conn

ection.

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

ation

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
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 d

evice connected to a specific fieldbus.
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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 the systemTag is empty (“”), 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.

6.5.3.4 DisconnectRequest

HREBULT DisconnectRequest(

[in] FdtUUIDString invokeld,

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

Desgription

than
ence

Rele@dses a communication link to a device by d&n
one ponnection to the same device,the link’is i
whicl is part of the fieldbus frame.

The method is part of the implementation o{% i b3-2.

Parameters f\ \) N > Description

involeld

un\é idgnt\ifieF(Q\NJQ reqy)est.

[

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

Retufn value /\x \/»\/

ReturWe \ Description

TRU I\:\’Wygst sent.

FALE-E Request refused.
AR

Behe]:ior
The method' passes an XML document with communication parameters specified by a fieldbus
specificéschema.

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().

Comments

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

HRESULT GetSupportedProtocols(

[out

Description

, retval] FdtXmIDocument * result);

Gets a document describing the supported protocols of the communication interface.

The method is

implementation of the GetSupportedProtocols service as defined in

IEC §2453-2.

Return value

Return value

Description

result

Behgvior

Via this method th
compgonent for the

XML document specified by DTMProtocolsS¢he sckibing the protocols
supported by the communication interface.

e DTM that wants to establish a/connection ation

The | method returns an XML documen i UUIDs specified by
DTMProtocolsSchema. Only protocols : S h be

returped.

If a dhannel suppo
parallel.

So iffthe Commu
only pe done

Commen

A DTM, which Wwa
protocols before it

6.5.3L6 SequenceBegin

GetSjupportedProtocols atic information if a child is connected to the channel
becalise a cha @' a invali n be

determined duringtop

rts moré than ) Dls in

2l_can be configured to support different protocols, thig can
ected childes.

© use more than one protocol, has to ask the channel for its suppprted

starts the communication.

HRESULT SequenceBegin(

[in] FdtXmIDocument fieldbusFrame,

[out

Description

, retval] VARIANT_BOOL* result);

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

Return value

Return value Description

TRUE ! H £ taal
- coatmg o SeaueNCteS—SuppPortear

FALS$E Function not supported.
Behgvior
After|a successful sequence start the last communication component onabt)leas th ware

veral
osed

itself| collects all sent transaction requests. This can be a
TrangactionRequest() calls on one connection. The collectien
by IFldtCommunication::SequenceEnd().

The fieldbusFrame parameter of this method has /to e ! "I (see
schefnas). This element contains the following attri :

AN
Attribute < ° < \De;@l’)ipﬁun
sequenceTime |od\a§\1vke imims] fo Whole sequence.

delayTime Minimum delayxtime tn [ms] between two consecuitive
com u cat|o calls.

communicationRefer@\ﬁce /\ \@1§nt|f fi rthec mmunication link.

In case of a se
time pf the complete s

ution

In c4gse of a delay \i » communication component, which has collected the
communication™¢ i i i i 5 the
next.

The ¢ommu 1 i i i it can

suppprt this fun

The method returns FALSE if the last of the following communication components, pogsibly
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”.

Comments

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.
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6.5.3

7 SequenceEnd

HRESULT SequenceEnd(

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

Description

Closes the communication block started with SequenceBegin().

The |method is part of the implementation of the SequenceDefine servi as defingd in
IEC §2453-2. /\(M\
Parameters Description /\ \
fieldbusFrame Fieldbus-protocol-specific information closing,a sequence’of tra sa\ct(?)cal S.
The structure is specified by a fieldbus spegific schema,\forexample like
FDTHARTCommunicationSchema or FDTPrafibus municationSehema.

Retupn value &\N

Return value / I}e‘gcrwn >

TRUE Sequence is closed. f\\)/ N
FALSE No open se%@n\)& A % ( U h/
Behgvior \J

Clos¢s the communication block started w eglieneceBegin(). The actual communicati
the device starts on Sequg

bn to

Comments
The [default imp n the function call through all communidation
compgonents. Only on component can decide whether it support$ the
functjonality or no
6.5.3/.8
HREBU
WDocument fieldbusFrame,

tval] VARIANT_BOOL* result);

Desadripfion

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

trans

action response is received.)

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

IEC 62453-2.
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.
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Return value

Return value Description
TRUE Communication sequence started.
FALSE Communication sequence could not be started.
Behavior

Starts the communication by executing the pending requests without any interruptions. The
method returns without waiting for a result so that the calling application will not be blocked.

The

The
OonTH

Com

The
comy
funct

6.5.3(

HRE

Desg

Tran
spec

The
IEC ¢

ommunication sequence breaks on error.

communication data or errors are accessible by the accord gnse e
ansactionResponse().

ments
default implementation is to hand down the functi® communig

onents. Only the last communication component can @ e* whether it support
onality or not.

9 TransactionRequest

SBULT TransactionRequest(
[in] FdtUUIDString invokéld,

ription Q
sactionRequest aronously exchange of a data structure with a d
fied by the fieldb

ents

ation
5 the

Bvice

d in

ANS
Pﬁqe}e}@ Description

invoH

eld > Unique identifier for the request.

field

usFrame Fieldbus-protocol-specific information to be transferred, specified by a field
specific schema, for example like FDTHARTCommunicationSchema or

DUS

FDTProfibusCommunicationSchema.

Return value

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

The method passes an XML document with communication parameters specified by a fieldbus

speci

fic 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
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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

specified communication link.

The response will be provided by OnTransactionResponse().

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

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

Comments

It de;l)ends on the fieldbus protocol which internal communication methods,a

Profibus offers read/write services.

Devilopers of Communication Channels should not expect that there
requ
and Device DTMs) are trying to retrieve information from thes

Devellopers of Device DTM’s should consider that
creafes delays in the communication. So the Devi

e 'mplememjed at
the Gommunication Channel. For example HART® supports data exchange commands

while

nding
ation

cture
or of

communication requests. Also the Device DTM, shall b o handle a refused request,

sincg there may be a variety of reason

Even| if the underlying fieldbus protocol™allow
more| devices, Communication Channe

It is pxpected that the rex
receiyed if not specified otherwis

6.5.:[ Interfacde
6.5.4.1 Gener

This [interface shé

topolpgy beneath 3 e Application always is responsible for the sub-top
of a channe . interface so that the channel or at least the respective

can Validate tf

6.5.4.2

HREBULTOnAddChild(
[in] BSTR childSystemTag);

he or

brder

sub-

blogy
DTM

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.

Parameters Description

childSystemTag SystemTag of the newly added child instance.

Return value

None
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Behavior

The channel is informed that a new device, specified by its systemTag, has been added to the
sub-topology.

If the channel 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 cage of reloading, for example project related data, this method shall not be called.

6.5.4.3 OnRemoveChild

HREBULT OnRemoveChild(
[in] BSTR childSystemTag);

Desdription

The ¢hannel is informed that a device was removed fro

Parameters Description

childBystemTag SystemTag o(the ({hﬁd\DT\\\\Qh %s removed.

Retufn value \)>
Nong
Behgvior

The ¢hannel is inf specified by its systemTag, was removed from the| sub-
topolpgy.

v s information about the child DTM it can get the DTM via
IFdtTlopotegy: Gk 1ForSystemTag() passing the received systemTag.

Comments

This method will only be used in order to inform a parent DTM that the topology was chanpged.
In cas fOTT, i j i .

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

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

Description

The method requests one asynchronous scan of the sub topology.

The rlnethod is part of the implementation of the scan service as defined in

62453-2)

Parameters

AN

Description

involeld Unique identifier for the request.

Retufrn value

Return value

TRUE Request of sub-topology scan ac}%ﬁtéc& \ \\/

FALS$E The operation failed. / ~ >
Behgvior \/ G
Reqyests the scan of the sub topology: finished, the result will be provideld via

IDtmEvents::OnScanResponse().

Comments

This | method
envirpnment.

6.5.4.5 Valida; A

HRE

ciated

is depr

Desgription

Validates'ifya given device, specified by its systemTag,

be supported if running in an FDT

can be added to the sub-topology

1.2

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

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.
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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,

e an 1.2.1 Frame Application has to consider:

e the first Buslinformation element in the DtmParameter document of the BTM is
regarded as primary protocol,

e the Frame Application needs to check if the primary pr Re DTM is
supported by the Communication Channel;

an 1.2 Frame Application:

e the DTM can support only one protocol, because th emas. supports| only
one BuslInformation element.

See @ls0 6.5.4.2

6.5.4.6 ValidateRemoveChild

HREBULT ValidateRemoveChild(
[in] BSTR childSystemTa
[out, retval] VARIANT _

O
I

Desdription

Validates if a given o
topolpgy. @

The fnethod is im

Paraq@kﬁ\ \ \ Description

childBystemTag \\ SystémTag of the child DTM.

Retufn \m \)
Return vame\/ Description

sub-

b3-2.

TRUE Topology valid.
FALSE 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 dtmDevicelist,

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

The | method is implementation of the SetChildrenAddresse vice as defingd in
IEC 2453-2.

AN
Parameters ( escwioya/

dtmQevicelist XML according"DTMDevieeListSchema defining device instances where to get
the address.
Retufn value \ “ \>

Return value \( N V Description
1N

Resylt / XNJ\dOCLQn\eKKt CWSUH of address setting. DTMDeviceListSchema

Behgvior Q

Reqyests setting ne device or a list of devices via IDtmParameter
interfface of the DTMs. The request may specify that the dalled
Commmunication should open a user interface to request device address settings|from
user.|To get@ ' espanse, error information is included in the returned document.

Comments
As executing this method, the method

IFdtActiveX2:0OpenDialogActiveXControlRequest() may be used to request address selgction
from [the user.

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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6.5.6.2 ScanRequest

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

Description

R to—iblo I bl o
eq COolo UTT AasSyTTUTimTuUTiuvus suall Ul T ouuv

The method is part of the implementation of the scan service as defined/in IEC 62453:2.
(@AN
Parameters Description { \
involeld Unique identifier for the request.
Reqgyest Information about the address range(s)){séa\n. Fl)\f‘é*s“ar}l%equ chema.

Return value

Return value ( ?@}criaﬁQn )

TRUE Request of sub-topology @\\a\ge@p/ed

FALSE The operatic{faﬁ‘eg. létn“iv@ts:OﬁErr&Me%‘s/ge() assumed.
N

Behgvior

This | method requests the
(proMisional, final or error)

scan of\ th ~topo . More than one scan response
3 d v tmScanEvents::OnScanResponse().

Comments

The pbility to p@e provisional esponses is intended especially for “slow” fieldbus
proto . & S ife list is growing. It is possible to stop the scpn, if
the o [

6.5.6(
HRE

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 can’t cancel the operation FALSE is returned.
IDtmScanEvents::OnScanResponse() event is fired when the operation has finished.

Comments

CangelAction does not automatically invalidate the provisional
retrigving additional information. The Communication Channel shou

5tops
SS.

6.5.7 Interface IFdtFunctionBlockData
6.5.7}.1 General

This jnterface shall be supported by DTMs for failsafe d€vices

The [root communication component’o F ' m @i es” whether the system can
provide failsafe access or not.

is important that all communigation

In a[system that is able to provide fails
channels have to support] the
why the interface is mandatory for all

alre_aceC S
compgonents support failsafe access. C
3 represented gateway device doeg not

propagation of the failsa
chanpels with communi
to pass the function call to the undeflying

provide failsafe functi
communication.

Gatevay DTMs andDeWw ve 10 be aware that the underlying communication might
not support the inté

The |interfacé is~part ‘of Communication Channel of a bus-master DTM to allow an
exterdabl > M that manages the failsafe function blocks (FB) would be ppgrt of
the Frame Appli would be DCS specific.

Communication™ehanne
this ihterfacesis ma

Is have to do the propagation of the failsafe function calls. That i§ why
atory for all channels with gateway functionality.

a

The linterface to the bus master comprises two calls, The first one causes the Frame
Application to open up a browser displaying the failsafe host and the available device function
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
devide parameters which are read indirectly from the device via the proxy EB, lqeated in the
bus master.

Retufns a static XML-document containing the parameters of thé fai

The fnethod is a technology-specific service.

Parameters / [}e§cr}\' B
systgmTag Identifier of the device |ns(taT\c
Retufn codes <\<\ < & Q )\)
Return code Descrlptlon
result XML docume t aining Wters of the failsafe device specified by the
/@TFaHSafeD taS em
Behgvior \(

The F
the ¢

tains
y out

If the
funct

¢ DTM to a proxy FB, at first it executes the browsing
electFBInstance ().

If a
xmID

is not able support failsafe functionality, it will return a |valid
ips no “FDTFailSafeData” element.

Com

Nond

6.5.7.3 SelectFBinstance
HRESULT SelectFBlInstance(
[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

Oper]s a browser which offers all available proxy FBs that contain individ
of dgvices. The user has to select the proxy FB of the corre i
DTM| The bus-master DTM stores the assignment of the
instanpce.

The mechanism of assigning a DTM to a failsafe dg
“4.5.3 F Parameter Assignment Paths” of the do
Techpology, Version 1.20, 23-Oct-2002".

heter
r the
DTM-

ction
afety

If a Communication DTM is not able ) onality, it will return a “false”

SUCCEgsSS.

Comments

Nong

6.6 | Channel

6.6.1 F

This |interface i control and allows connecting a

Charjnel obje

6.6.1(1

HREBULT Init(
[in] FdtUUIDString invokeld,

[in] IFdtChannel* channel,

FDT-

[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.
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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 (see
IDtmEvents::OnApplicationClosed()). Furthermore it allows the Fra ication to~handle a
list of open user interfaces.

Comments

Nong

6.6.1.2 PrepareToRelease

HREBULT PrepareToRelease(

Desgription

Used to inform the cha
control  will be

IDtm Events::On@ca ionClosed
Retufn valug/\

elease its links to other components| The
e Application after the DTM has [send

turn valu escription
e O Descripti
TRUE \ The request was accepted.
FALSE X The operation failed.
Beh3gvior

Releases the callback pointer of an Activex control to the corresponding channel 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.

Comments

None
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6.6.2 Interface IFdtChannelActiveXControl2
6.6.2.1 General

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

6.6.2.2 Init2

HRESULT Init2(

[in] FAtUUIDString invokeld,

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

[out, retval] VARIANT_BOOL* result);

Desgription

Sets the callback pointer of an ActiveX control to the corre nnel.

The fnethod is a technology-specific service.

N\ /(7 N
Parameters N\ S gesdipyion 7

involeld Identifier forhﬁe\sta\rgé\@pliée\tion.\ /

functionCall XML documen taining the funstion id for the requested function or user
interface spe ifiedpg\the JMFEunctionCallSchema.

Charnel /qunter/w‘t@xgan}»q t?u\sine}s\Mct.
\( =
Return value [\ o\

Return valye\ \ \> Description

TRUE \/ & Ch nel\l‘ni\tiali d.

FALSE Q ?h{o;}écéﬁ{}\fzﬁed.

N/

Sets|the pointer ofvan ActiveX control to the corresponding FdtChannel| The
functjon rms the instance of the ActiveXControl about the context,| it is
startgd.

Behgvior

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

The | a—Fra s 2 ace if
the control 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

This function replaces the former IFdtChannelActiveXControl::Init() function that did not
provide 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.
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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.

These interfaces are

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 ipr as

specified with the interface IDtm. The only difference is on a
blocK b | and
the cprresponding XML schemas definitions reflect thg G d the
Devi¢e Type Manager objects.

For the IBtm interface, the only differepCe is inthe sk i od.

6.7.1/.2 Config

For d

6.7.1.3 Environment
For description of fhis
6.7.114 GetFuncti

For d

The devi changes as follows:

Paramet\em\ > Description
devigeType XML document containing the manufacturer specific data like unique identifler
for a block type specified by BtmlnitSchema.

For description of the method refer to IDIm..TNItNew().

6.7.1.6 InvokeFunctionRequest

For description of this 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().
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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().

6.7.1.11 ReleaseCommunication

For description of this method refer to method IDtm::ReleaseCommunication().

6.7.1.12 SetCommunication

For description of this method refer to method IDtm::SetCommunicati

6.7.1413 SetLanguage

For description of this method, refer to method IDtm::SetLapguag

6.7.2 Interface IBtmInformation

IBtm|nformation methods have the same with the intefface
IDtm|nformation. The only difference i hod is applied on a plock
type |object (not on a device). Th ' injtion reflects the differgnces
betwgen the Block Type Manager and t i

6.7.2.1 GetInformation

The fesult parameter cha@a\s@%«s\
N

Parameters Description

result XME document an static BTM information specified by the
BtminformationScheéma.

For description of method\efert Mlnformation::Getlnformation().

6.7.3 r : Parameter

This |nte
methpds K ehavior as specified with the interface IDtmParameter. The| only
differfence 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

Devitcecllype Manager objects.

6.7.3.1 GetParameters

The return parameter changes as follows:

Parameters Description

result XML document with the block type device specific parameters specified by the
BtmParameterSchema.

For a description of the method refer to IDtmParameter::GetParameters().

6.7.3.2 SetParameters

The input parameter xmIDocument changes as follows:
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Parameters Description

block type specific parameters.

xmIDocument XML document specified by the BtmParamterSchema. This document details

For a description of the method refer to IDtmParameter::SetParameters().

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
objegt with the ActiveX control.

6.8.2L2 Init

HREBULT Init(
[in] FAtUUIDString invokeld,
[in] FdtXmIDocument f
[in] IBtm* btm,

[out, retval] VARIANT _

Desgription

Set the callback pjint ) al to the corresponding BTM.

The fnethod is a te @

BTM

Parameter& Description

invoH Thi&g a unique identifier for the started application.

interface specified by the DTMFunctionCallSchema.

Btm Pointer to the BTM business object.

eld \
functionC@\\ \\ XMocument containing the function id for the requested function or user
X

N

Return value

Return value Description
TRUE The control is initialized.
FALSE The operation failed.
Behavior

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
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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.
6.9 Frame Application
6.9.1 Interface IDtmEvents
6.9.1.1 General
This interface-is-the callback-interface forthe DTMs
6.9.1(2 OnApplicationClosed
HREBULT OnApplicationClosed(
[in] FAtUUIDString invokeld);

Desgription
Notifjcation by a DTM, that its user interface identified by the s closed.
The method is part of the implementation of.the jon service as defingd in
IEC 6§2453-2.

Parameters /l Description

invoH

eld Identifier of the clo@ﬁ\ap;hk@\tkkn. >

Return value

Nong

Notif
IDtm
diffen
IDtm
IFdtQ

Com

The

Behgvior :

cation by the user interface of a DTM opened
Application:; an() or embedded as ActiveX control is closed. There
ence W e interface was closed by a wuser action or
A\pplication::ExitApplication(), IDtmActiveXControl::PrepareToRelease()
hann >antroli:PrepareToRelease().

ments

invokeld was set at the startup of an application or during the initialization o

by
S NO
via
or

r‘ the

Activ

6.9.1

eX —COMtrot

.3 OnDownloadFinished

HRESULT OnDownloadFinished(

[in] FAtUUIDString 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

Notiflcation by a DTM, whether the asynchronous
IDtmPDnlineParameter::DownloadRequest() is successfully finished.

Comments

Nong

6.9.1[4 OnErrorMessage

HREBULT OnErrorMessage(
[in] BSTR systemTag,
[in] BSTR errorMessage

Desgription

ction call.

Notifjcation by a zM ing
The method is imp e@\l rorMessage service as defined in IEC 62453-2

call

Parameterg\ Description

syst¢gmTag ( \ \Qen}ger of the device instance.

errorMes{sé@\ \\ HL}{an readable error message.

Return valu \ \)

Nong

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 method is part of the implementation of the OnFunctionChanged service as defingd in

IEC §2453-2. (\
N
Parameters Description < (\
systgmTag Identifier of the device instance.

Retufrn value

Nong

Behgvior

The method is used if the additional
Via this method the DTM informs the

avail

Call pf this method is

chanped.

Com

Nong

6.9.1f
HRE

Desgription

he” configuration of a dgvice.
te its menus or function|calls
me Application gets the 4gctual

henever status or number of functiong has

(Path channelPath);

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 OninvokedFunctionFinished(
[in] FdtUUIDString invokeld,
[in] VARIANT_BOOL success);

Desgription

Notification by a DTM, that the asynchronously invoke ed by the invgke id

is fin|shed.

The |method is part of the implementation the
IEC §2453-2.

n service as defingd in

n ol@unc i

Parameters Desal‘p‘fﬂm
involeld Identifier of the cloged\appmc\a\fk{n. >
SUCCpss /fR\UE )’,Prhe\gp\s\ratién\is\ﬁucce fully finished.

N

Return value

Nonsg Q

Behgvior

Notification - whether the asynchronously invoked function | call
IDtm{:Invoke 5 Q successfully finished.

Comments

Non€g

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 ice j ithi the
DTM|provides a menu item or button for changing the application. If the user selects(sdich a
‘navigation’ element the DTM send the OnNavigate() event and the Fra Appligation 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 gtar ) ee “a uhique
navigation behavior for the user.

The fFrame Application can identify the calling DTM by
Comments
Nonsg

6.9.1(9 OnOnlineStateChanged

HREBULT OnOnlineStateChanged

Desd

A DT]

The impleémentation of the OnOnlineStatusChanged service as degfined
in IE

Description

syst¢gmTag Identifier of the device instance.
onlineState 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(
[in] BSTR systemTag,

[in] FdtXmIDocument parameter);

Desgription

In cgse of a multi-user environment, it can be necessary to Fra Applidation
aboul parameter changes.
vice as defingd in

The | method is implementation of the InstanceDataChanged

IEC 62453-2.

(\ A
Parameters ( (\\ 8 [(escwiop\/

syst¢gmTag Identifier of thNev%e\ms{anc\e\ \/

paraeter XML documer)’t/c?ntaini}g\the\cha\vg\ed parameters.

Return value

Nong

Behgvior

If a O with
an X now
to in < i erence the same device instance. The Frame Application will
send tVi b

Furth DTM
via IR

Comments

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
update 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 /\

syst¢gmTag Identifier of the device instance. /\\ ~

Return value

2

Return value Descript@n \ \ >
TRU o

NN\
FAL$E \ \\/

N\
0

onents. After the Frame Application has

Behgvior

The DTM has released all references to~othekr co
receilved this notification it can release(the STM.
Comments

Nong

6.9.1 nication

HRE unication(

Desdri

A DT cation that its communication pointer can be released.

The methed is part of the implementation of the EnableCommunication service as definrd in
IEC 62453-2.

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,

TR 62453-41 © IEC:2009(E)

[in] FdtXmIDocument functionCall);

Desdription

A DTM sends an notification that it wants to print a DTM specific docu t.

The method is a technology specific service. Q

Parameters Desc/r@ti\o\n \ \ \/
systgmTag Identifier of the device instance. & \ \ \
functionCall XML document containing the D, specific nc}}on i fMe requested
document specified by the DT FuMonC ISc a.

Retufn value \/ G

Nong

Behgvior

The method is used if a DTM wants to prin fic documentation. Therefore it sends via

\

OnPtint() a request tg
specffic document.

IDtmPocumentations.Ge

Comments

Nong

6.9.1,

HRE
R systemTag,
[in] BSTR title,

a function id which identifies the

DTM-
can receive this document i

via

[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 %.

Application.

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

Return value

None

Behgvior

This |method should be used by DTMs during functions, which may ta
inforin the Frame Application and at least the user about ongoing activit
determine the real progress, it can be useful to change for example i

It's up to the Frame Application how to handle the information.
Comments
None

6.9.1.15 OnScanResponse

HREBULT OnScanResponse(
[in] FAtUUIDString invoKeld,

Desgription

Retufns a list ofu

The fethod is p f

e, to

Para@{et}r\ \ \ Description

involeld \\ Unique identifier for the request.

DTMTopologyScanSchema.

Resgonse \ XML document containing the result of the topology scan specified by the

NS

Return value

Nong

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.as defingd in
IEC 6§2453-2. (\
Parameters Description
involeld Identifier of the upload request.

Succ

BSS Notification by a DTM, whether the asyrichronous unction caII
IDtmOnlineParameter::UploadRequest() is s fInIS ed

Nong

Behgvior

Notif
IDtm

Com

Nong

6.9.2

6.9.2,

This |i

versi
mand

A DT
supp

Return value \>

cation by a DTM, whether e D2 onously upload function
DnlineParameter::Up Re t(\is ssfullyfinished.

ments

~interface for DTMs supporting FDT version 1.2.1 or h
ends the interface IDtmEvents by a new method. This interf

M supporting 1.2.1 or higher version shall call IDtmEvents2, if the Frame Applig
brts this interface. Instead of calling IDtmEvents::OnOnlineStateChanged() such a

call

igher
ce is

ation
DTM

then

chall use the IF)tml:vpm‘q9"OnQ’ra’rp(‘.hangpd() method

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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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

Behgvior

A DTM has performed a state transitions according to the DTM sta
the following states:

c
gping-online
gping-offline
opline

Com

Nong

6.9.3
6.9.3(
This
6.9.3(
HRE

Desdription

bmmunication-set

ne of

e ConnectResponse failed or
ommunicationError in 9 d within the XML docunjent.

dsy called by DTMs when returning scan information].

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
resulfsorerrorimformation:

Comments

Information regarding the type of response (provisional, final or er onse

document.

6.9.3.3 OnScanHardwareResponse

HREBULT OnScanHardwareResponse(
[in] FAtUUIDString invokelD,

[in] FdtXmIDocument res

Desgription

Notification by a DTM, that asynchrono

The method is part of
IEC §2453-2.

Paramete%‘s\/ & \ Description
invokelD < Ntiunest.

Resgonse LWnt containing the result of the scan hardware request specified by a

fieldbus specific schema (FDTxxxScanldentSchema) if request was called gt a
ateway or Device DTM. The fieldbus specific document containing additiopal

m acturer specific extensions and shall be transformed using protocol

specific xsl to get a protocol independent document according

DTMScanldentSchema.

e ed in

If request was called at a Communication DTM, then XML document accordjng
DTMScanldentSchema is returned, which shall not be transformed (ID entri
which can not be filled are left empty).

194
(2

Return.alue

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

whicl records the device specific information and supplies the user interfa

6.9.4.2 OnAuditTrailEvent

HREBULT OnAuditTrailEvent(
[in] BSTR systemTag,
[in] FdtXmIDocument logEntry);

Desgription

Applil::ation. It is up to the Frame Application to implement the audit-trail-application

itself

Notification by a DTM about changed da audit
trail fool.
The method is part of the implementation led in
IEC 6§2453-2.

Parameters ,\ N Description

syst¢gmTag L dee\n ifier tr%\dev\ioiinstance

logEptry < > 2 XM( do\m{me\nt\cMing the changes specified by the DTMAuditTrailSche

ma

Retufrn value

\\>\)

Nong

Beh3gvio

A DTM shall ¢35

Comments

nction at the Frame Application to add an entry to the audit trail refcord.

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 operation failed
Behgvior

A DT|M calls this function at the Frame Application if it wants to cjo
opengd by IDtmAuditTrailEvents::OnStartTransaction().
Comments

Whea\ the record has been closed, the Frame Applicatior
trail flunctions like adding comments, time stamps, e

6.9.4.4 OnStartTransaction

HREBULT OnStartTransaction(
[in] BSTR systemTag,

[out, retval]

Desgription
Notifcation by @
Application’s aud [

The method is part of

IEC (2453-2(\

s own specific

ation of the RecordAuditTrailEvent service as defin

audit

Ffame

led in

W@{ers\\ 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.

6.9.5.1 CloseActiveXControlRequest

HRESULT CloseActiveXControlRequest(
[in] FAtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

Desdription

A DTM sends a request to close one of its ActiveX controls.

The ethod is part of the implementation of the ClosePresentationRequest service defined
in IEC 62453-2. <O\

Parameters De@iaﬁo{ \
A
l.

involeld Identifier for the started ActiveX ~con
Retufn value N\ \/

A\
Return value ( (\\ 6 E(eschdiop\/

TRUE The ActiveX ntrNNe réiﬁaseWFrame Application

FALSE The operatioq@ﬂed.

Behgvior Q \/

This |[method is used close an ActiveX user interface whichl was
instaptiated and e? cfle ame Application. The Frame Application will releask the

link Qetween th

Comments

Nong

6.9.5.2 ontrolRequest
HREBULT Op eXControlRequest(

RO

[in] BE

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

R systemTag,

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 (applica opefation

phasg) passed via the XML document.
In gejneral it is expected that the ActiveX behaves like a

6.9.6 Interface IFdtActiveX2

This |nterface extends the interface IFdtActiveX ftory.

6.9.6(
HRE

Desd

Requ

in IE

Paﬁme\t& Description

systgmTag ) Identifier of the device instance.

functionCall XML document containing the DTM specific function id for the requested uspr
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

IFdtOQratogUserDiatog() with FDTUSermMessageschema XML containing variables 1o| edit,
becauise this is not supported by almost all Frame Applications. €all of
IFdtDialog::UserDialog() should be preferred if FDTUserMessage XN onfaing| text
lines

Callgr of OpenDialogActiveXControlRequest() have to be awa iZation
circumstances which arise if modal dialogs are opened. FD idation
discysses this topic for IFdtDialog::UserDialog() and ID calls

(refe

6.9.6(

HRE

DS ).

Desgription
Reqyest to ope the
chanpelPath) in
The method is part implementation of the OpenPresentationRequest service as defined
in IEC 6245322\
mm\&ters\\ Description
chanpelP \ 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.
Retukn: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

IFdtChannelActiveXControl2::Init2().

via
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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 Iater.
OpenDialogChannelActiveXControlRequest() works synchronously so that the call is block
until ActiveX user interface and corresponding dialog are closed.

Comments

ThIS fum,tiun b;lUl.liUI IUU chd fUI more L;UIIIP:C)\ diaiugb Idt;lﬂl tildll b:ll“ng
IFdtDialog::UserDialog() with FDTUserMessageSchema XML containing—variables~t0| edit,
because this is not supported by almost all Frame ' i (\Call of
IFdtDialog::UserDialog() should be preferred if FDTUserMessage X containg| text
lines

Callgr of OpenDialogChannelActiveXControlRequest() some
synchronization circumstances which arise if modal dialogs y. /2 addenpdum
specification discusses this topic for i - ialog() and

IDtmEvents:OnErrorMessage() calls (refer FDT V 1.2
— A dloser look at message loops, paragraph DTM’s p

, chapter 2.30.4

6.9.6/.3 CloseChannelActiveXCon

HREBULT CloseChannelActiveXContro

Desdription

A DTM sends a st
The method is par theNmp
in IEC 62453-2.

iveX controls.

atioh of the ClosePresentationRequest service as defined

Paraé\eters \ \ Description
invoh eld< \ Identifier for the started ActiveX control.
X
Return value
Return 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 rtain
FDT_[Channel object (identified by the channelPath).
The method is part of the implementation of the OpenPresentationR est service'as defined
in IEC 62453-2.
Parameters Description
chanpelPath Identifier of the channel instance (as retur
IFdtChannel::GetChannelPath()).
functionCall XML document containing the tlveX |d for\the requested user
interface specified by the DT Fun CaI che
Retufn value /\(> / G >
Return value r|pt| n
TRUE The requestemlvex \QI wil|_be instantiated by the Frame Applicatign.
FALS$E he operation&aile&i\. \/

Behgvior \( W

This |[method is
instahtiated and

link between interface and the related object
IFdtd

Com

The ¢all is method has also to take into account the additional information (applig

id an

The
(referenced by channelPath) by calling IFdtChannelActiveXControl::Init().

to en an ActiveX user interface which shd
lication. The Frame Application will establis|

Frame-Applicatioh creates the Channel ActiveX and assigns it to the FDT-Channel g

Il be

h the

via

ation

bject

6.9.7 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 interface 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.

in IEC 62453-2.

The ||nethod is part of the implementation of the GetPrivateDthtoragWas de|fined

Parameters Description /\ \

systgmTag Identifier of the device instance.

N/
NP

Return value WM \ )

ResyIt Instance related path (file systeém-directory)forbulk data including a trailing
backslash.

Behgvior

The Frame Application offers a DTM a ‘way t an-instance specific path to an|area
which could be used to store data in a/DTM speci . Itis up to a DTM to decide in Which
way y using IStorage or PropertyBag or

even

The S ponsible\to;provide a unique path for each instance. It shall be
an al i
Com

A DT effects if a path is not available.

A [ area specified by the instance related path if
IDtm]:
Ther¢ i T.specific locking mechanism, so the DTM is responsible for consistency of
data.

6.9.7.2~" 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

result 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 be used to store data in a DTM specific way. It is up to a DTM to decide in whieH way
the data will be stored. It could be a binary format by using IStorage or P even
an ABCII-File.

The Frame Application is responsible to provide a unique path fo Cl ‘ vithin a
project. It shall be an absolute path to allow a DTM the direct a

Comments

A DTM shall work without any side effects if a path i

If thg DTM holds any references betwe
thesg data if IDtm::PrepareToDelete(

n up

Ther¢ is no FDT specific locking mec
data.

cy of

6.9.8 Interface IFdtContaine

This |is the main interfa : ance
data manageme ithi i

6.9.8(1
HREBULT GetXm

Desgription

Retufns a.path where the default schemas are stored.

The methad 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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6.9.8.2 LockDataSet

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

Description

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 LockinstanceData sérvice™as defingd in

IEC §2453-2. (\

Parameters Description \ >

systgmTag Identifier of the device instance. ( \ \>

N\
Return value Des&i;{ti

TRUE Data set is locked for write ac&essg 7 N \/

FAL$E Data set coth be lo ed.\E)\Tﬁ V(as (e\ép ac?:}ss only

Behgvior

Via this method a DTM notifies the datab Cified
instapce data set. It is up ruser
multitsession system. If the re ' d set

all input fields to ‘non edi

It is |n the responsibili
take fare about i
A DTM shall not lock | fry to

lock data on & a is~going to be modified and should unlock the data aftgr the
instapce data 3

5 not

Commen

Within a single)use tem the method returns always TRUE.

Exanllples for lock conditions are

e auser interface is active, that allows changing the instance data,

e 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
IEC ¢

method is part of the implementation of the SavelnstanceDataWdefin
2453-2.

ed in

Parameters Description /\ \

systd

mTag Identifier of the device instance.

N/
NP

Return value Description (X )
[ N

TRUE Data set will be saved.

FALS$E The operation failed. /\\ )/ A
Behgvior
Via this method a DTM notifies the Frape ication that it wants to save its data. It is up to
the Hrame Application to store the data
The F vja the standard storage interfaces.
Trangient data remains il the Frame Application successfully comgletes
IPergistXXX:Sav,

erning ‘multi-user’access the Frame Application shall reject the save request if the
0 wfite access rights.

by a
of a

DTM

Stori

ng the data triggers IDimEvents::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

Notification to the Frame Application that the DTM wants to unlock a data set and needs only

read

The

access for the currently loaded data set.

method is part of the implementation of the UnlocklnstanceData servicexas defin

IEC §2453-2. (\

Bd in

Parameters Description \ >

systgmTag Identifier of the device instance.

TSRS
Retufn value N\ \

Return value Des&i;{ti N

TRU

3 Data set is unlocked. K g 7 \/

Via t
the i
depe
user

FALS$E Data set is chked.A X / {\\ \>

Behgvior

multi-session sys

his method a DTM notifies the Frame Appli
hstance data set. It is_up to the Fr icati
hdent components, 1 ia_IFdtEvents;>OnParameterChanged() within a ulti-

pn of
pf all

If the reque Frame Application | via
IDtmEvents:On use a system administrator to clean up the database

A DTM shall not lock s for its complete lifetime. Instead the DTM should fry to
lock data only..if in e a is~going to be modified and should unlock the data aftgr the
instapce data 3

Commen

Within a single)use tem the method returns always TRUE.

6.9.9 Interface IFdtDialog

6.9.9.1 General

This interface provides a functionality which allows a DTM to display messages like error,

warn

ing and information.
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6.9.9.2 UserDialog

HRESULT UserDialog(
[in] BSTR systemTag,
[in] FdtXmIDocument userMessage,

[out, retval] FdtXmIDocument* result);

Description

C “ H‘ = A L ' 4 H 1
a T Taric ApPpphieatiuimT tu uiopidy a T1TicooayT.

The method is implementation of the UserDialog service as defined in | 62453-2:
(@AN

Return value

Parameters Description \
systgmTag Identifier of the device instance. /\ \
userMessage XML document according to the message sp cified\bNhe \/
FDTUserMessageSchema. (q\ \

Return value \ pe/{cr/'@tis\

result XML docume cordi o the user a@ specified by the
FDTUserMessageSchema behavior

Behgvior

A DTM should always use-thi ser dialogs like error or information
mesgqages. Especially i to open a wuser dialog |(see
IDtm|:PrivateDialogEnabled i to instruct the Frame Application to jopen
it. The method will ret e [ action or the specified default answer ¢f the
dialog.

Itis yp to the Frame i en & dialog or to send the default answer.

The Frame Applica 9 er within a proper time-space, because the method works
synchronoust tha ) s blocked until it receives the answer.

In catEe of.a dis i tem the Frame Application shall ensure displaying the user dialog
and the useri e of-the DTM at the same workplace.

Comments

None

6.9.10 Interface IFdtTopology
6.9.10.1 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 that 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 D'rnll <l Py 4lo. = A IH 43 4 4 H 4 oot 4 f th
IV OTTIUS a TCTUYUTOSL U UTT T Tallmc ApphiuativulmT tu Litcaltc a TIcw 11Tolalivt Udlad STU U e

specified device type.

The |method is the implementation of the CreateChild service for<a as \defingd in
IEC $2453-2. <\

Parameters Descripﬁén \ \ \>
devigeType XML document containing the informa}ién\sgéineg\by\DTMnitgé’ﬁema.

chanpelPath Specifies the channel path of the t BIM tedwhi ley created
instance data set should be plﬁe\

Return value

AN/
Return value < < o C dgsc}ipéiorr/

result System tag of?f&D'lM\lf\@e &Qrath/d, a NULL pointer will be returred.

Behgvior

Retufns the system tag o y the
Frame Application. If |t rame
Application has to implemse 9 i ¢ ibed in 7.13.1. It is also in the responsibility of

the FArame Appli@n

Com

Nong

6.9.10.
HRE

[FRY
'coutty,

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 62453-2.

Parameters Description

systemTag Identifier of the device to remove.

channelPath Path of channel of parent.



https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

TR 62453-41 © IEC:2009(E) - 135 -

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().

opertlon will also fall if a sub topology exists.

Comments

Nong

6.9.10.4 GetChildNodes

HREBULT GetChildNodes(
[in] BSTR systemTag,
[in] FdtXPath channelPa

Desdription

Retu
by itg

The method is
IEC §2453-2.

If this was the last

reference wrthm the topology, the Frame AppI|cat|on has to delete the mstance data set The

] The

1gs of all child DTMs of the DTM identified

of\the. GetChildNodes service for a DTM as defingd in

Parameter{ Description

systgmTag /\ \ Ide}twer of the device instance.

ifier of the channel.

channelP;ih\ \ Id

Description

Return vaw

result
DTMSystemTagListSchema.

XML document containing information according to the definition of

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.

Comments

Only a Frame Application that supports nested communication has to implement this method.
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0.5 GetDtmForSystemTag

HRESULT GetDtmForSystemTag(

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

Description

Return the associated DTM according the given system tag.

The |method is the implementation of the GetDtm service for a D as defingd in
IEC 6§2453-2.

Parameters Description /\ \
systgmTag Identifier of the device.

Return value

Return value

resu

t Pointer to a DTM.

Behgvior

Retu
Appli

The

handLe multiple refere

Rele

Com

Nong

grence counting which is requir
instance. The caller has to
seDtmForSystemTag

6.9.10.

HRE

Desd

FdtXmIDocument * result);

ription

Retu

Ffame

bd to
call

nsvan XML-document containing a list of DTM related information. This informati

bn is

provided 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
CreateDtmlinstance().

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.

6.9.110.7 GetParentNodes

HRE

Desgription

Retu

identjfied by its system tag.

The

IEC 62453-2.

SULT GetParentNodes(
[in] BSTR systemTag,

[out, retval] FdtXmIDocument* result);

ns an XML-document containing a list of system(tags‘ofall nt DTMs of the

method is the implementation of\ the

DTM

seryYice for DTMs as defingd in

Parameters \ \ \D(scription

syst¢gmTag Id(-%if(er of me@‘eqice\'mgtaw.)

Return value N &\\/

Return vaﬁl\e > < < Description

resu

t < /\XML Wntaining a list of system tags DTMSystemTagListSchema

A%

sible

Behgvior

Returnsaa li system tags of parent DTMs. The topology information is globally acceg
for all DT

Comments

Only| avFrame Application that supports nested communication has to implement

this

interface.



https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

- 138 - TR 62453-41 © IEC:2009(E)

6.9.10.8 MoveChild

HRESULT MoveChild(
[in] BSTR systemTag,
[in] FdtXPath destinationChannelPath,
[out, retval] VARIANT_BOOL* result);

Description

Movs the
positlon defined by destinationChannelPath. The complete sub topology wj moved.
The |method is the implementation of the MoveChild service for efingd in

IEC §2453-2.

systgmTag Identifier of the device to move.

Parameters Descripﬁén \ \ §
ANNENG

PN
destihationChannelPath Path of channel of destination pa/rem\ \ \\/

Return value

Q&Q@}w
N

TRUE Data Set movéd. .
FALSE /&Qeratign@léq. \ \
\( N
Behgvior

elated tocthe device which is identified by the systemTag.

Movdgs the instar@a a

The Frame Applicati oveChild() and OnAddChild().

Comments

Nong

6.9.10.9 orSystemTag

HREBULF ReleaseDimForSystemTag(

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

Description

Release the associated DTM according the given system tag.

The method is the implementation of the ReleaseDtm service for a DTM as defined in
IEC 62453-2.

Parameters Description

systemTag Identifier of the device to release.
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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().

Comments

Nong

6.9.11 Interface IDtmRedundancyEvents

6.9.11.1 General

This [Frame Application interface provides access for pa NPOMNE h
slavgs. A Frame Application not implementing this in i

6.9.11.2 OnAddedRedundantChild

HREBULT OnAddedRedundantChild(
[in] BSTR systemTag,

Desg
A pa

insta

The
IEC ¢

dling redupdant
display redung

ancy

ng a
ly the

d in

Paramet\em\ > Description

syst¢gmTag Identifier of the Device DTM instance representing a redundant slave.

tad
O ECTea

chanpelPath Specifies the redundant channel path of the parent DTM to which the DTM i

Return value

Return value Description
TRUE Operation succeeded.
FALSE Operation failed.
Behavior

The parent component adds the Device DTM specified by systemTag, handling a redundant
slave, to the Communication Channel identified by channelPath. The Frame Application shall

not call ValidateAddChild() or OnAddChild() on this channel.
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Comments

None

6.9.11.3 OnRemovedRedundantChild

HRESULT OnRemovedRedundantChild(
[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] VARIANT BOOL* result);

TR 62453-41 © IEC:2009(E)

Desdription

A palent component sends this event to the Frame Application if
redupdant device is removed from the topology. The Frame A
instapce at the additional redundant Communication Channel.

ng a
e the

The |method is implementation of the OnRemovedRedunda as defingd in
IEC 6$2453-2.
Parameters K pe/gcr;\ptlé\
systgmTag Identifier of ince/ﬁé&an& rep(ese@th}g a @iundant slave.
chanpelPath Specifies the redundant.channelpath _of the parent DTM to which the DTM is
connected.

Return value

DN

\\) \) Description

Return value

TRUE I\ bp\era\%iorrsx\cceéx@

FAL$E K o Fakionweﬁ\ \

Behgvior

The |parent co ng a

redumpdant slay
Appli

Comment
Nong
6.9.12. {Interface IDtmSingleDeviceDataAccessEvents

rame

This interface is the callback interface for single device data access implemented by the

Frame Application.
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6.9.1

2.1 OnltemListResponse

HRESULT OnltemListResponse(
[in] FdtUUIDString invokeld,
[in] FdtXmIDocument response);

Description

Provides the response to ItemListRequest() identified by the invoke id.

ItemListResponse

provides an XML document containing a list of the available device specific parameters and

procs
procs

ss values. Within a DTM this list may contain items related to configuration paramgters,

state

‘conflgured’ the returned item list is based on the current instance data set w |d be
differfent from the configuration of the device. In this case Read- and fail.
The ethod is part of the implementation of the DeviceDatalnform ined in
IEC 6§2453-2.
AN
Parameters MN \ )
involeld Unique identifier for the reque
resppnse

XML document containing W st |th \e~{ctual available
te

parameters sp/egified by t return value.

Return value

Nong

Behgvior

The

ReadRequest()
devide itself.

Itemg provided

IDtm
IDtm
be id

Com

The
devid
IDtm

6.9.1

method provides

Channel::

BingleDeviceData

or IBtmParameter::GetParameters()). The related item

AccessEvents:OnDevicelteml istChanged()

1 via

is the

also be available as FDT-Channel objects (provid¢d by
rodeled as an exported variable (DtmVariable provided by

b can

contents of the provided XML document may depend on the current configuration gf the
e )fthe contents is changed, a DTM has to inform the Frame Application by se

nding

2.2 OnDeviceltemListChanged

HRESULT OnDeviceltemListChanged(
[in] BSTR systemTag);

Description

The DTM informs the Frame Application that the content of the item list has been changed.

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

Chan :jcd (thc ava;:ab:c ;tCIIIO ;II HUIIUIG:, IIUt thc va:uc). Th;o |||a_y happcll ;f thc bulltcllt \.f the
list depends on the configuration of the device.
OnD¢viceltemListChanged should not be fired in case of pending respé
Comments
Nonsg
6.9.12.3 OnReadResponse
HREBULT OnReadResponse(
[in] FAtUUIDString invol
[in] FdtXmIDocument resp ;
Desgription
Provides the response identified )by the invoke id.
The f the DeviceDataRead service as defingd in

IEC ¢

method is@o the i
2453-2. /\

Parameter{\ > Description

invo

eld \ Umqgeh'e/ntifier for the request.

Resq

onse/\\ \ Wed data as DtmltemList specified by the DTMItemListSchema return
AN

Retufrn valu

Nong

\ \/va ue.

Beh

vior

Via this method a Frame Application that sent the read-request, receives the requested data

from

the DTM.

Comments

None
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6.9.12.4 OnWriteResponse

HRESULT OnWriteResponse(
[in] FdtUUIDString invokeld,

[in] FdtXmIDocument response);

Description

Provides the response to WriteRequest() identified by the invoke id.

The
IEC ¢

method is part of the implementation of the DeviceDataWritereﬁn&d in
2453-2.

Parameters Description /\ \
involeld Unique identifier for the request. \/
Resgonse Received data as DtmltemList that contains\the device-data chessfully
written data specified by the DTMItemListSchema_(maydiffer to'the written
value due to e.g. rounding procedures{within.t ea(%d@).
A\
Return value
None
Behgvior
Via this method a Frame Applicatio rmation from the DTM abouf the

successfully written data.

Comments

Nong

6.9.13 Interface ataAccessEvents

This |interface interface for single instance data access implemented b

ListChanged

SULT OnlnstanceltemListChanged(
[in] BSTR systemTag);

y the

Description

The DTM informs the Frame Application that the content of the item list has been ch

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

anged.

defined in

Parameters Description

systemTag Identifier of the device instance.

Return value

None
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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.

Comments

Non

6.9.14 Interface IFdtBtmTopology

This finterface provides the access to the block topology. IFdtBtmTopo Qgy met e the
samdg behavior as specified with the interface IFdtTopology. The i t the
methpds are used to apply to a block type object (not to a deviee) 7 X hema
definjtion reflects the differences between the Block Type e Device [Type
Mangger objects.

If al DTM has Communication Channels to the
IFdtBtmTopology interface will provide information ' 5 ~_he information rellated
to the DTM topology will be provided by the IFdtT C

6.9.14.1 CreateChild

The |method is the implementation ¢
IEC 62453-2.

The input parameter defv\lce yp change

Parameter Description

devigeType \/ XMbk.doc en orMnlng the information specified by the BTMInitSchema.|For
/\ ScH t|o method refer to IFdtTopology::CreateChild().

6.9.14.2

The |methad
IEC 6245

ementation of the DeleteChild service for a BTM as definged in

For descriptionyo method refer to IFdtTopology::DeleteChild().

6.9.14.3,“GetChildNodes

The method is the implementation of the GetChildNodes service for a BTM as defined in
IEC 62453-2.

For description of the method refer to IFdtTopology::GetChildNodes().

6.9.14.4 GetBtmForSystemTag

The method is the implementation of the GetDitm service for a BTM as defined in
IEC 62453-2.

For description of the method refer to IFdtTopology::GetDtmForSystemTag().
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6.9.1

4.5 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().

6.9.1

4.6 GetParentNodes

The method is the implementation of the ParentNodes service for BTMs as defined in
IEC 62453-2.

For d

6.9.1

The
IEC ¢

For d

6.9.1

The
IEC ¢

For d

escription of the method refer to IFdtTopology::GetParentNodes().

4.7 MoveChild

method is the implementation of the MoveChild servicé
2453-2.

escription of the method refer to IFdtTopology::Mo

4.8 ReleaseBtmForSystemTag

method is the implementation of
2453-2.

escription of the method refer to | dtTQolo N

DT sequence chart

DTM peer 1«3 pee
General

fingd in

ause

was

]
Frame-application communication channel |

Interface IFdtCommunication,
% DTM by the frame-application

generated for a

DTM |

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 Communi(_:ati(_)n
frame application

Establish connection
ConnectRequest()

Spawn
communication
process

and
established
connection

OnConnectResponse2() [J‘

Used methods:

IFdtGommunication::ConnectRequest()

IFdtGommunicationEvents2::OnConnectResponse?2()
Figure 17 - Asyne S ect (%r topeer)

7.1.4 Asynchronous disconnect fo

Also the disconnect is handled in an aync@u a ee Figure 18).

»

Releasg connection A
:l: DisconnectRequest()
\) Spawn
communication
process

and
release

\/ established

connection

OnDisconnectResponse() ‘

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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DTM

Establish connection J—

— 147 -

Communication Storage
frame application frame application

LockDataSe}()

"]

Start read or write a single
parameter or list of
parameters decribed via

TransactionRequest()

aXML document

L g

Spawn
communication

process
and

Read/Write via

established
connection /(

End of communication

OnTransactionResponse() ‘
UnlockDataSgt() Q

Used methods:

IFdtGommunication::Trans
IFdtGommunicationEvents::

IFdtQontainer::LockDa

IFdtd ontainer::

7.2

7.21

This is'\important for DTM developers who support a device with gat
funct i «g. remote 1/0). This clause describes the communication function calls

the ppint of iew of\a developer of a communication component.

Nested.‘communication is used to establish the connection to a device on a sub-system,.

~
orelsucessiully down
! ed pargmet:

nous transaction (peer to peer)

eway
from

For

example, a DI M calls a field device which Is connected to a channel of a remote 1/0O.

The requirement to 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

Application and DTMs.

The DTMs which have gateway functionality (remote 1/0) 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()).
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Figure 20 shows the system topology for the following examples:

DCS Field device 0..20 mA Field device
Channel |

Network-
Adapter

ImY®] . N
=4 Fetddevice

Specific .

HART DTM Profibus | [ modute

is running
ield\device

Module HART [\Channel [\ |
Channel | C‘k{anne\i\|

A\

Remote 1/0
as gateway,
Profibus to HAR

A cohnection from DCS to field device in i 3 alled
systgm connection in the fg

7.2.2 Generate sys

7.2.21 Topol<§
Following informa

[ ]
—
=
(]
5
7]
[
V]
>
(o]
(]
(2
Q

T
Q
@
=
(]

o

Q

The Frame-Applicatioh is responsible to generate and manage the topology. The sequence
showls héw the Frame Application manages the relation between DTMs and Communidation
Charlnels’(see Figure 21).
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Fra'me' DTM RIO DTM
Application RIO Channel HART

1

Getlnformation()k

1]

Get information about t| «
direct connected devic
Internal Add

Update topology with th :l

Profibus Remote-1/0

Useo
IDtm

IFdtd
IFdtd

7.2.2

This

nformation::Getlnfornyatio
IDtmChannel::G R

GetInfprmation() _
Get information about th 4
sub-device < /\L\‘ ‘
GetChannels() _
Determine the channel " T
Check if the connection w
be valid ValidateAddC iId()/\
True

The frame-application Internal Add \
updates the topology with the
HART device if the
connection is valid ddChild(

Frame-application stores t| \ \ \\ \/‘

new topology
T,

methods:

hannelSubTopd

sequence)shows the generation of the topology triggered by a DTM (see Figure 22).
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Frame DTM / Channel DTM
Application Child

GetDtmInfoList() i

Select DTM

CreateChild()

<
<

Instantiation of the selected DTM
ValidateAddChild()
True
Internal Add

OnAddChild()

>
&

Used methods:

IFdtTlopology::GetDtmin
IthTopoIogy::CC i
IFdtGhannelSubTopolog¢

IFdtGhannelSubToepolo

ation of system topology — Participation of DTM

7.2.3 em connection between DTM and device

Figure 23 shoy sible’communication hierarchy in FDT.
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Frame-Application Communication Channel

* the frame-application.

Interface IFdtCommunication, generated for the
Remote I/0O Gateway Channel by a FDTChannel of

Remote I/O Gateway Channel

——

Interface IFdtCommunication,

the

Remote [/O Gatew/aly\(;hannel

HART DTM generated for the HART DTM by

The fopology information shall be available to create the proper
hierafchy.

Used methods:

IDtm|:SetCommunication()
IFdtTlopology::GetChildNodes()
IFdtGommunication::ConnectRequest()

IFdtGommunicationEvents2::0nConnectResponse

nication hierarchy)

7.2. gction

The {ransaction-functio iS realized as a read and write-function §
PROFIBUS com i 2 e remote 1/0. With the PROFIBUS write fun

the dommunicati

rface

t the
ction
mote

I1/0. The answer of the HAF ice canbe received from the HART master by the accofding
PROFIBUS read . ressing for the read and write function call depends on
ation

the hlardware and ation_of the remote 1/0O and is well known to the Communioc

Charnnel (see
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HART Gateway Channel Communication Channel
DTM Remote-I/O Frame Application
DownloadRequest() |
> Communication Communication
- process process
Establish connection TransactionRequest()
Build HART Frame for »
parameter P
[TransactionRequest()
Build Profibus frame >
and spawn process to ‘ L TT
send HART Request -
Frame Spawn process and Write via
established connection
<
OnTransactionResponse4) /\(
Build Profibus

frame to receive
HART ReS'l:JOHSG ITransactionRequest()
rame /\ T

Read via estagblished
hection

@iom nse4) ﬁ

L
<

take out and
return P
HART-Frame

OnTransactionéésEonse() '\

&

]

)

N\

take out
parameter
value

OnDownloadFinished()

<

Used methods:@
IFdtGommunication’:

IFdtGommunicationt

IDtmPnlineParame
IDtmEvents::OnDownlo
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7.3
7.3.1

Topology scan

Scan network

- 153 -

Sequence diagram: scan network topology (see Figure 25).

Useo

he frame-application recognizes, that
h scan response is available

'he frame-application validates the
can result document against the
brotocol specific schema

'he frame application may process the
brotocol specific stylesheet to create a
Ecan response in a protocol
hdependent format. The result is
alidated against the protocol
hdependent schema and c
or pattern matching.

dentify the devic nn
pecific addres

methods:

Frame- Communication
Application Channel
1
ScanRequest()
True

N

OnScanResponse()

/

NS&%

§

SetChildrenAddresses() =

) X

e imp mentation is
T evice specific.

IFdtChannelScan::ScanRequest()

IDtmScanEvents::OnScanResponse()
IFdtChannelSubTopology2::SetChildrenAddresses()

7.3.2

Figure 25 - Scan network topology

Cancel topology scan

In this scenario Frame Application cancels an active scan request (see Figure 26).
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Frame Communication
Application Channel
ScanRequest() Execute
The frame-application requests scan o o scan operation
field-bus at some communication channel. -
TRUE

The communication channel informs -t
frame-application about progress of .
operation. [*]1 OnScanResponse(-)\ resultState‘provision

Hh -

The frame-application cancels scan L CancelAction()
opgration before operation has finishei =
I

Cdmmunication channel accepts the ¢
anf doesn't send OnScanResponse()
nofification.

Used methods:

IFdtGhannelScan::ScanRequest()
IFdtGhannelScan:CancelAction()

IDtmBcanEvents::OnScanResponse()

BehI/ior
In cajse of probl@

that
the Jommunicati
If thg hncel
this 4

In ca 1 i ovisional scan result, it is up to the Frame Application to cancegl the
scan 3

Prog

7.3.3 Provisional scan result notifications

In this scenario Communication Channel sends provisional topology scan result XMLs to the
Frame Application (see Figure 27).
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Frame Communication
Application Channel
ScanRequest() Execute
The frame-application request scan of o Scan Operation
field-bus at some communication channel. TRUE
* resultState=" rovisionﬁ

The communication channel sends - ['] OnScanResponse——— P

sevepatprovisiomatscamr resutt-Xtst J

framg-application. /

/re}\nt te="figal’ AN

At thie end of scan operation the final o OnScanResponse() ]

result XML is also passed via [] -

OnSganResponse() naotification. \>
Used methods:
IFdtGhannelScan::ScanRequest()
IDtmBcanEvents::OnScanResponse()
7.3.4 Scan for communica
Scan| for communicatia [l automatic creation of a system topplogy
out df an existing,busltopolog pplication needs to check available communigation
hardyare first at i sponding bus master DTM before scan for sub-topoldgy is
feasiple (see Figure
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Frgme_- Bus Master Bus Master
Application DTM Config ActiveX

s

Instantiation of new DTM

P 1]

The frame -application instantiate new bus
maser DTM and requests scanning for

responsive hardware .
ScanHardwareRequest ()

A PRSET - "
OpeARCHveRToOMtromequest()

A

Bus master DTM may requests open of

ActiveX control if manual configuration (i.e. Open /\ o
setting of COM Port) is needed before

operation can be performed .

True

Q Scan for responsive
hardware
A

The DTM returns XML containing
information about found hardware .

The frame -application processes the in result XML DO]

empty).

The frame -app!
proper DTM fol
device identificatiol
DTMDeviceType
topology .

Used method

IDtmHardwaretldentification::ScanHardwareRequest()

IDtmBcanEvents::OnScanHardwareResponse()

Ith et aX O nan A HY P
ATV 7 opP e Ctrv 7o ot

(or IFdtActiveX2:0OpenDialogActiveXControlRequest())

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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- 157 -

Frame
Application
e ScanRequest()
The frame-application request scan of field-bus at
some communication channel.
:I: OnScanResponse()
The frame-application processes the protocol - L

specific stylesheet to create a scan response in a
protocol independent format (XML according
DTMScanldentSchema).

The frame-application tries to identifiy proper DTM
for the device based on device identification of the
DTMDeviceType.

Search for DTM supporting
this device type

Pu—

Communication
Channel

[FOR EACH <Scan|dentiflsﬁ1> in result XML DO]

If prdgper DTM can be found, then DTM is added to
topology.

Othgrwise frame-application searches for nearly
proper DTM supporting IDtmHardwareldentification
interface (at least id of manufacturer and bus
protdcol match).

If prpper DTM can be found, then frame-
application starts the DTM, adds it to the topology
and|requests set of bus-address at corresponding
communication channel.

The frame-application passes gomm
poiner to the DTM and execut

scanning.

The DTMlreturns XML containing manufacturer
spefific.€xtensions. The frame-application
prog¢esses the protocol specific stylesheet to create

[IF proper DTM can be found
Add DTM to topology

4—
[ELSE]

Search for DTM supportin<

THEN]

\ refer sequence diagramm: T

“SM“

ardware DTM
5& porting

identification for thisgv@

r S
tal

Start

pe
AN manufacturer
fce-diagramm: specific
" ntidtion and ‘Release / : : .
Mn and Releade |dent|ﬁ|catlon)

-

a
nAddChrild()

'ITJ

address using scan result
information”

N refer sequence diagramm:
"Set or modify device

y

|

deareRequest()

'ITJ

/

%

ConnectRequest()

OnConnectResponse2()

The DTM connects to
the device and
performs manufacturer [
specific device
identification operation.

] L]

|

TransActionRequest()
-

OnTransActionResponse()

I~
|

OnDisconnectRequest()
-

DisconnectResponse()

a scan hardware response in a protocol independent

format (XML according DTMScanldentSchema).

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()

Search for DTM supporting
this device type

Substitute DTM

-

[ENDIF]
[NEXT]



https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

- 158 — TR 62453-41 © IEC:2009(E)

IDtmHardwareldentification:ScanHardwareRequest()

IDtmScanEvents::OnScanHardwareResponse()

IDtm:

:SetCommunication()

IFdtChannelSubTopology:ValidateAddChild()
IFdtChannelSubTopology::OnAddChild()
IFdtChannelScan::ScanRequest()
IFdtChannelSubTopology2::SetChildrenAddresses()
IDtmScanEvents::OnScanResponse()

IFdt

IFdtd
IFdtd
IFdtd
IFdtd
IFdtd

7.4
Protd

path |
86E1

In o
Appli

Ther

ommunication::ConnectRequest()
ommunication::TransActionRequest()

ommunication::DisconnectRequest()

ommunicationEvents2::0nConnectResponse?2()
ommunicationEvents::OnTransactionResponse()
ommunicationEvents::OnDisconnectResponse()

Figure 29 — Manufacturer specific ¢

b are two cases:
Fotocol specific’sche

leased indeperdent

b) Schemas of a proprieta
pfovided in
irternall

The folld

e Installation

e CommDTM is installed and contains in its setup the merge module of the protocol sp
sthemas.

f this
1D4-

rame

hy be

b are

sured

bcific

e D

SoERA : P ! . a B s PR +
MU TIVE COPICS UIC SUTICTTIas LU a CUITIITTU TIVE SPECUITIC CeTtalll Ppatll.

TM library update

DTMDeviceType information is used for DTMCatalog information.

e |DtmiInformation::GetIinformation(), returns an XML document containing schema version
and path of protocol specific schemas.

e Frame Application compares this information with the already known schemas.

e 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.

e Frame Application is responsible to synchronize the schema files over all subdirectories.
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Frame- CommDTM or
Application Gateway DTM

|

Frame application
searches for installed DTM

[for each DTM]

Instantiate D M

Frame application reads
bysCategory and
D{mSchemaPath

GetInformation

Frame application checks
if the supported
busCategory is new <

ame creates new protocol [if new busCategory]
b path in common FDT -
hema path

Using protocol id as
hthname)

cTc—~w » M

ame application checks
the schemal/xsl is new or
there is a newer version
earching for attribute
chemaVersion’ or xsl

riable ,FiIeVers@

S ==

S w

Q0

o

[next file]

[next DTM]

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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Frame- Device DTM or
Application Gateway DTM
1 L
Frame application GetInformation() DTM provides
reads information g DTMDeviceTyp
about supported information
device types Frame application includes

the DTM into the DTM library

A
<%

[for each DTMDeviceType]
GetDeviceldentificationInformation()

>

Frame validates the
document using the
protocol specific
schemas from Frames
schema sub path

%

Frame adds the N
supported device
identification information
to the DTMDeviceType
in the library

0

7.5

Devige- ifi ded’to configure the Frame Application’s fieldbus
mastp io g 3. trieve these parameters an interaction betjveen
DTM i i is‘required. To provide a standard access to this|bus-
specffi iti C s.@ public data accessible by the predefined XML tag.

<bus

<bus art> is a binary stream which contains the device specifiq bus
information aegording e fieldbus-protocol-specification (see Parts 3yx for protocol spgcific
definjtions).

Each| DI\ shall at least fill in the device specific parameters and all parameters which czrn be
Chanjnd h\l/ its applir\afinn

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().

1

. T]

. VAN

. T]

. ara > 1]
ML

T

Used methods:

IDtmParameter::GetPa

IDtm Darameter:ar
IFdtTlopology::GetChi

Application via ExitApplication() or PrepareToRelease().
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Open the user interface
of a DTM e.g. for
parametrization

DTM sends a notification

- 162 - TR 62453-41 © IEC:2009(E)

Frame
Application DTM

StartApplication(invokeld)

- 4

P

User closes the
user interface

OnApplicationClosed(invokeld)
‘ d

that its user interface is
closed

Used methods:

IDtmApplication::StartApplication()

IDtmEvents::OnApplicatio

7.7 | Channel

The |nformation for
comrhunication i
These objects
conngcted fjg
independent

depends/on eldbus protocol.

L
&C@

easing applications

ata of a device within a Frame Application and the
communication are available via FDT-Channel objects.
ofmation for the configuration of a fieldbus master|or a
How to access such a FDT-Channel object is fieldbus
t the information which is accessible as an XML document
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IDtm
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Frame
Application DTM FdtChannel
Get structure information of GetParameters() L
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

X DTM creates a
objects

collection of interface
pointers to its
FdtChannel objects. “CoCreatelnstance()
Each element is " T
available by the <

charmer o

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) >

jard Microsoft

Channe
Figure 34 - Channel access
DCS Chan signment
g thie channel assignment the relationship between a channel provided by the DTM

annel within the Frame Application (DCS channel) is established by the F

and
rame

Appli

i Vi = Fo¥W =AY
atrom(see rigure—oJ):
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Project ‘1 P Devices linkedChannel
0.n 0.1 0.n
DTM (Device)
¢

1.1

Channels
0.n

0.1
DcsChannel _FhannelAssignment FdtChannel {\

To do this, the Frame Ap
information it asks th v r the
received channels (see Fig .

For the assigne@m

parameters. This fl
released.

plication sets the read-only-flag within the channel
nnel is not deleted until the channel assignmegnt is
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Useo methods:Q

IFdtGontainer::LockE
IFdtGontainer::UnlockDa
IDtmParameteér::Ge
IDtmChant

IFdtGhan

IFdtGhannel;;SetChannelParameters()

Figure 36 — Sequence of channel assignement for a single DTM

If a DIM 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 1/0s
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
gateway between the fieldbus and the proprietary backplane bus. So the communication can
be realized by the mechanisms of nested communication.
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works with-a-singlte . DTM or with several DTMs which represent the parts of the modular
devide (see Figure 38).
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™
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Figure 38 — Channel assignment for modular DTMs

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

for special environments like failsafe.

Printing of DTM specific documents
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7.10.

ame Application specific documents

Figun of events for processing of a document.
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. Dhe transformation uses the information included
XML

s.the generated documentation to a printer or displays it tp the

define a DTM specific style sheet (XSL) that can be used by the Frame

of the XML document to a device vendor specific HTML
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DocumentationSchema that contains requésted
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specific style sheet from the XML document

ds the generated HTML documentation to a printer or displayy it to

7.10.3.1

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 also shall 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.
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The embedded DTM specific style sheet shall transform the complete XML document to HTML

7.10.3.2 Transformation to HTML
format.
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).
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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 have access to the
same data set. To synchronize DTMs which are started by several users on different
workplaces FDT provides a locking mechanism. 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

device data by other DTM instances within a multi-user environment.

. BLfore opening an ActiveX the DTM shall try to lock the dataset. If

suceessful all| user

input fields can be enabled, in the other case user input fields sha . |After
closing all ActiveX controls in case of a locked datatset the DT gquest to|save
the dataset and unlock the data set after Frame Application has 2

e Before an upload the DTM shall also try to lock the datase should call
IfdtContainer::SaveRequest() and unlock dataset afte has daved
dptaset.

e A|DTM can only unlock the dataset if no user interfe is opened

e Iff a DTM locks its dataset after instantiation & uting, for example a

IDtm::PrepareToRelease() this DTM s
ephvironment.

7.121 Locking for non-synchronized

use within a multituser

This | locking mechanism which  do not implgment
IFdtHvents::OnParameter vehis:yOnParameterChanged() refurns
E_NOTIMPL). The mecha e iR d Ao support multi-user environments| (see

Figune 44).

9,
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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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Figure 45 - Locking for synchronized DTMs

Instantiation and release

Instantiation of a new DTM

ce pointer and call IPersistXXX::InitNew() (see Figure 46). Within thi

busirless object shall initialize its default device parameters.

Useo

Instantiate a DTM
business object

Request storage interface

Initialize the data set
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Stangard.Microsoft
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IDtm::InitNew()
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IDtm::InitNew()

IDtmInformation::Getinformation()

7.13.2

Figure 46 - Instantiation of a new DTM

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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Figure 47 - Instantiation of/an existing

7.13.3 Instantiation of a DTM Active

After|creation of a DTM business object Application can instantiate a presenfation
objedt as user interface for a special tast he application context (see Figurg 48).
Withi
the in

Presentation
DTM Object
CoCreatelnstance()
Init(IDtm,..) |
Presentation object loads ‘ |
and the bre entation obiect instance specific data T
pre ) from the buisiness object
I

Used methods:

Standard Microsoft
IDtmActiveXControl::Init()
IDtmActiveXInformation::GetActiveXGuid()

Figure 48 - Instantiation of a DTM user interface
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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
IDtmActiveXControl::PrepareToRelease() method the presentation object shall release all its
connections to other components and can call DTM specific de-initialization methods.
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fications (see Figure 50).
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defaulf e co eWnstance data set are the default data. This state will typically
\a\pp ar after c n of a new data set.

validModified < Ttﬁ de}mKse>was modified in a consistent manner.

invalid Moqﬁ&\ \ \}he}igta set was modified. The data are not in a consistent state.

OTE This state means not, that the data within the device are equal to the data
ound within the related instance data set. Due to the fact that a user can use toolq out
of the scope of FDT, the FDT specification cannot guarantee such a state.

AllDatpLoade \ ;he\/rstance data set was loaded from or into the related device.

zombi

114

The instance data set is prepared to delete, no access to this data is allowed.



https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

TR 62453-41 © IEC:2009(E) - 181 —

7.14.

1.2 Persistence states

All changes of dtm data IPropertyBag::Save

Figure 51 — Persistence states of a data set

This |state machine reflects the possible states of an instance rning the
persiptence of data (see Figure 51). Description of the states can be& fo
Table 14 — Description of persistent 'state
State Meanghg\ &@v
persisfent The content of the instance data set i rS|ste state ill typlcally appear after
the data set was saved by the Frame Ap ion peyrsistence interfaces ¢f the
DTM.
transig¢nt ifi
r
just
7.142 Saving instance
To save the private data of’a~DIM objest the.Frame Application shall request the IPersisgXXX
interfface pointe* i N e() with a reference to the stream / property bag
objegt of the appropria i device |n ance (see Figure 52). Within this method the |DTM
busirless object shdl ; ' ¢ parameters necessary to re-establish its complete
state| based on the stream / property bag object withjn a
IPerdistXXX
After|say, of a BTM the Frame Application is able to release the DTM bus|ness

objeq
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PersistPropertyBag::Save( |IPropertyBag)
> i
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Used methods:

Stangard Microsoft

7.1483 Reload of a DTM object for ar

A Frame Application may reuse one C Qr a number of different field dpvice
instahces by calling Istregam /
IProgertyBag objects a the Frame

Application shall insta

7.144 Copya

After|creation of a » Application shall request the IPersistXXX interface

pointer and call IPe 2 a reference to the stream / property bag objgct of
the approprlate a (see Figure 53). Within this method the DTM bus|ness
objedt shall ipitialize its device\parameters based on the information of the stream objedt. To
get 4 copy of the™pri of a DTM business object the Frame Application shall call
IPerdist ': 3 rence to a new stream / property bag object.

It is bp to the
and o manage’the

pplication to handle the Frame Application specific versioning aspects
different instance data sets for a device.
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A
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IPersistPropertyBag::Save( istream2(r\ ™
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Frame application stores
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Figure 53 - Copy a stance

7.15| Audit trail

Audif trail services are implemented in
audit| trail session like use 3 ription and comment of the session and

descfiption of all audit-t - ithi sion. It provides saving, analyzing a
documentation of the S For the DTM it offers the intefface

IDtmAuditTrailEvents.

When audit trail | pplication may ask the user for additional comments
(see [Figure 54).
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Used methods:
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7.16 Comparison of two instance data sets

This section describes sequences to compare the data sets of two different instances using

the IDtmDiagnosis interface.

The two DTMs invoked in the comparison have to be of the same type.

7.16.1

The sequence chart for the comparison of two instance data sets is shown in Figure 55:

Comparison without user interface

Frame
Application DTM1 DTM2
= . 0
The systemTag InitCompare()
of DTM2 is given to
DTM1 using the P GetDtmForSystemTag()
InitCompare method of h >
its IDtmDiagnosis x
interface <
Compare() \
To perform the i\
comparison the DTM1 C)\ D.TM
accesses the data of I~ private
DTM2 using private 1 data
communication C access
mechanism \ and
compare
\" sequence
< [ERN
Release ompar )
{(eba%éDQForS)stemTag()

Used

IDtm
IDtm
IFdtT
IFdtTlopology.:Relea

0
éDtmForSystemTag()

Figure 55 - Comparison without user interface

7.16.2 Comparison with user interface

To invoke a user interface for comparison, the sequence shown in Figure 56 is to be
performed.
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Used

IDtm
IDtm
IDtm
IDtm
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Frame
Application
I

DTM1 DTM2

InitCompare()

The systemTag of DTM2
is given to DTM1 using GetDtmForSystemTag()
the InitCompare method
of its IDtmDiagnosis
interface

v

A

A4

A

StartApplication()

The user interface is startet

wl'l\ r\r\l l' nr\rl

the fdtCompare flag set
within the
applicationContext

A

T

The user interface is either
closed by the user or closed e
by the frame application in
both ways the DTM informs
the frame application by
calling OnApplicationClosed

atlonC osed

\?eas o \w

The release of the DTM2
interface pointer is forced
calling ReleaseCo

alent to StartApplieati

vn in the sequence chart) ActiveX® controls c3

Events::OnApplicationClosed()

717

Figure 56 — Comparison with user tnterface

Failsafe data access

n be

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

QnlransactionResnonse() ’7

L
A

Useo

IFdtd
IFdtd
IFdtH
IFdtH

7.18

Temporary store the fail safe
data read from the device

SelectFBInstance()

» |
»

Require an association

between the F-device and a The gateway channel may
function block propagate the function call
(only done the first time) to its DTM which holds the

}n@:e&

information of all fail safe
function blocks

A

GetFBInstanceData() (

M /\prop ietary funlction call
Read the fail safe data from The gateway channegl »
the associated function block

The RTM reads|the fail safe

data e.g. via @ proprietar:
otocol from the maste
stack

<
<

Compare the fail safe data

read from the device with the
data of the associated
function block and info
user in about the result’ef the
compare

methods:@

ommunicatio

Figure 57 - Failsafe data access

Set.-ormodify’device address with user interface

In thi

5 seenario the Frame Application requests a set of specific child device addresses aft 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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Frame

Application ParentDTM Child DTM

Add child DTM

Start child DTMs and
add to topology

The frame-application starts one child
DTM and adds it to the topology. :|

SetChildrenAd
The frame-application request child etChildrenAdresses( Or alternatively for channels:
DTM address setting via corresponding Y )
meth¢d of parent DTM. OUpenChannelActiveX Kequest()

Attriblite to open user interface Is set.
OpenDialogActiveX
ControlRequest()

-

Parent DTM most probably opens

ActivgX control in frame-application Open Dlalog & Inltalize
dialog which requests child bus-address
from gser.

CloseActiveX
ControlRequest()

Close'Djalog a/r»dxgesgy

[FOR'EACH<ch ged\qevicw

GetDTMForSystemT.ag()

Parent DTM request reference to child \/ GetParameters()

DTM &t frame-application and sets {| \(

addreps in DTMParameter XML

<Buslpformation> element. SetParameters()

Used methods:

IFdtGhannel3

IFdtActive

IFdtActive

IFdtTlopology: =G
IFdtTlopology::ReleaseDtmForSystemTag()
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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Frame Child

Parent DTM Application DTMs

OnScanResponse()

The frame-application starts one child DTM .
for each device descrbed in ToplogyScan Start child DTMs and

XML and adds DTM to the topology. add to topology

- ]

CatO bl Aclel JAY
OeTTTTaTreNAGGreSSeS()

The frame-application request set of device
address at parent DTM. XML containing 1
relevgnt device information is passed in
this call.

A

[FOR EACH <Device> in DTMList Xl\ﬁ. D

GetDTMForSystemTag() < x

N
Parerjt DTM request reference to child GetParameters() Q
DTM for each <Device> elementin passed N \>

XML at frame-application and sets the
address in DTMParameter XML SetParameters()

<BuslIphformation> element. (7
/\Re\leaie/D\gM%rSysém‘Q) .D>

[N

Used methods:

IFdtd hanneISub
IDtmEvents::OnScanR
IFdtT
IFdtT

IDtm
IDtm

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

N Child
Applj_atlon DTM DTMs
The frame -application determines user GetFunctions()
interface for AppID = fdtNetworkManagement Child
if user selected this function in context of GetActiveXGUID() Addresses
Parent DTM and opens it . ActiveX
Create and Initialize -
Get Child
CoteHidNTdes ) ——: Addresses.
The {Parent DTM) user interface accesses <
the dhild DTMs and reads the address
information stored in the parameter XML P GetDTMForSystemTag()
and displays it to the user . GetParameters (( _
ReleaseDTM \}L
< ForSystemTag() |

0

The|(Parent DTM) user interface accesses
Child DTM again if user selected to change
the gddress. The address information is
storgd in the Child DTM parameter XML .

v
—}

Used methods:

IDtm|:GetFunctio

IDtm b\ctiveXInfor<$é A4
IFdtTlopology::GetC
IFdtTlopology::Ge
IFdtTlopology::Rele
IDtmPar.

IDtmParameter:

Figure-60 —Display or modify all child device addresses with user interface

7.21| ‘Device initiated data transfer

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:

e 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);

e 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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CommChannel Device

DeviceDTM

TransactionRequest
(invokeld1, xmIDocument)

Ll

Setup of communication
infrastructure for device
initiated data transfer

P

[TransactionResponse(Ack)]

&

This type of
transfer can be
repeated O ton
times

* TransactionResponse

(invokeld1, Data) '

* Data transfer from

ce

h

TransactionRequest
(invokeld2, xmIDocument)

»

TransactionResponse
(invokeld2)

QX

Devi
why
of be

The
proto

The
devig
Tran

If all
has
term

b

t is necessary to
havior.

TransactionR;

may include the invokeld of the init

DTM initializés such services, it is required to terminate these services. The termin
occur,-before_the DTM can go offline (DisconnectRequest / Abort). If the connect

hat is
type

sport

b the
ating

ation
on is

ated by IFdtCommunicationEvents::OnAbort(), this service is terminated automatically.

The support of such services is protocol specific and device specific. TF 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.


https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

Used methods:

Stanglard Microso
IDtmActive ation::GetActiveXGuid()
IFdtActiveX2:0penDi ActiveXControlRequest()

IFdtActiveX:CloseActiyeXControlRequest()

IDtm
IDtm
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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 | GefActiveXGuid()
GUID of DTM user interface
for functionCall.
ShowModal()
CoCreateControl()

Frame Appication starts " ‘
fotat a0y S A opens N
nd initializes DTM user Init(IDn
interface. »,

AL N\l

Private data exchange <\\
DTM user interface <
nteracts with DTM over < \ \J ‘
briivate interface. \
/m KCoﬁ‘troI que

D

cti
DTM sends a notification \)
hat user interface should
be closed. F}a{)ar}‘sRelease()

o N @
n turn Frame Application <

equests at user interface \/
elease of DTM reference .

€

>

Later Frame Application
closes the dialog. Now

lOpenDialogActiveX
IControlRequest() call (\

returns to DTM. : v \>

Y
<

ActiveXControl:Init()
ActiveXControl:PerpareToRelease()

Figure 62 - Modal DTM user interface
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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().

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 pne of the available communication paths without need for further interaction with the
Devige DTM.

A Frame Application implementing the IDtmRedundancyEvents jifte e | get
topolpgy information about redundant DTMs. In such a Frame Applicati e tO¥ Jy|view
may ghow this redundancy information. On the other hand, Cormmunicatj ~ bvice
DTM| of a redundant slave can be used in a Frame Application wi dge about

&

its child DTMs.
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Device

) ) Frame Communication DTM for
During topology planning ... Application channel redundant
Device is added to device
communication channel of
parent component handling
redundant fieldbus ValidateAddChild()

Communicationchannel GetDTMForSyste
requests access to new child mtag()

o GetParameters()
Communicationchannel LJ

detects a DTM able to handle a

redundant device
OnAddChild()

Communicationchannel GetParameters()
tetects e DTivtabletotamdite=
redundant device

Communicationchannel selects
redundant communication path
Communicationchannel sets SetParameter%
redundant address information.
Device DTMis configured for a
redundant slave

Communicationchannel OnAddedredunda
informs frame application about ntChild()
use of DTM for reduandant
device

If device DTM connects to slave ConnegtRequest() ]
redundant address information
Q TransactionRequest()

% OnRemoveChild()

OnRemovedRedu
ndantChild()

is sent to N
Communicationchannel

T

Used-methods:
IDtmRedundancy::OnAddedRedundantChild()

IDtmRedundancyEvents::OnRemovedRedundantChild()

Figure 63 - Handling of a redundant slave

7.24 Initialization of a Channel ActiveX control
7.24.1 General

To initialize a Channel ActiveX® control conformant to this specification, the Frame
Application has first to check, if the interface IFdtChannelActiveXControl2 exists.
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If it exists the Frame Application has to call the IFdtChannelActiveXControl2::1nit2() function
at this interface.

If it does not exist, the Frame Application calls the IFdtChannelActiveXControl::Init() function.

7.24.2 Supports IFdtChannelActiveXcontrol2

Figure 64 describes the sequence of the Channel ActiveX® control initialization for the case
that the Channel ActiveX® control provides the IFdtChannelActiveXControl2 interface.

ridairie
Application
Create Channel Activ.
the frame instanciates the control o Contro
IUnknown::QueryInterface

(I[EdtChannelActiveXControl2) o,
the frgme successfully accesses the . R
IFdtChanelActiveXControl2 interface <« IFdiChannelActiveXControl2< x
the frgme calls the IFdtChannelActiveXControl2::Inif2()\
IFdtChannelActiveXControl2::[nit2()
functipn C >

Used methods:

IUnkpwn::Querylnterface
IFdtd

5 ¢ case
that the Cha face.
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Used methods:

IUnkpwn::Querylnterface
IFdtGhannelActiveXControl::Init()

7.25( DTM upgrade

7.251 General

The ffirst step
assogiated with the/hew
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Frame
Application
Create o Channel ActiveX
the frame instanciates the control o Control
IUnknown::Querylnterface
(IEdtChannelActiveXControl2) 4,
the frame fails to access the J
IFdtChannelActiveXControl2 interface - —————— nal_
IUnknown::QuerylInterface
(IFdtChannelActiveXControl)
the frame successfully accesses the -
TFdtChannelActiveXControl interface f
*IFdtChannelActiveXControl
« _FdiChannelActiveXControl _ __| ]
the frame calls the IFdtChannelActiveXContorl::Init() A\
IFdtChannelActiveXControl::Init() function o

Figure 65 - Init of Channel Ac¢tiveX® dtChannelActiveXControl2

Each| DTM should e
provide a list of.con
IDtm|nformation::Getinfarm

1 can
brt of

If thg CL e RroglD of the DTM is not changed it is up to the DTM to handle vedrsion
upgrade. The hs of\ supported data set formats may not be considered by the %ame
Application when~data’is loading in this case. Additional check for data compatibility shall be

done|by the.DTM when the data is loaded.

7.25.2—Saving-datafromaDTiM-tobeupgraded

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:

CLSID of the DTM;

UUID of the stored data format;
Storage type;

Additional information about the device.

This information is associated to the stored data and can be used later by the Frame
Application to identify and manage data set.
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The following diagram provides an illustration of that sequence (see Figure 66):

Frame-
Applicati DTMor BTM

on

1 i
Frame application gets the UUID from GetInformation() [~ | DTMprovides
DataFormats\Current¥ataSetID DTMDeviceType
as returned in GetInformation 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

Frame associates the UUID from
EataFomats \Current \dataSetID

om DtmDeviceType to the persisted data
rame stores the ClassID, Persistent
tc. for further use

DTM/BTM 1
Data

7.2583 Loading data
After|the Frame i

of th¢ replaced DT

X
<x

O

TM to be upgraded
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Frame gets the UUID associated to the stored

device data

DTMBTM 1
Data

Frame-
Applicati

on

TR 62453-41 © IEC:2009(E)

New
DTMor BTM

1

DTM provides
DTMDeviceType
information

Frame application gets list of supported device
types from
nfo\DtmDeviceTypes\DtmDeviceType
as|returned in Getlnformation

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
DajtaFormats\Supported¥lataSetID

is equal to the UUID associated to the stored data

When the frame finds matching UUIDs, it loads
thd saved data to the DTM ‘

DTM/BTM 1

7.26

This
and

Getlnformation()

\4

X

IPersistXXX Load()

(

N

est()
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Frame
Application DTM

ItemListRequest()
Frame Application requests . »
list of available items OnitemListResponse()

<

Frame Application selects
items to read out of the
provided list

Frame Application

ReadRequest()*

requests data DTM reads data out of
OnProgress()* the device. It may has to
-y establish an online
FrameApplication gets the - connection
data rqlated to the related OnReadResponse()*
items \{ia specified XML <
document

OnDeviceltemListChanged()

Contefts of item list has <
changpd due to a
configliration change of
the DT|M

ItemListRequest()

Framg Application requests OnltemListResponse()
list of dvailable items

Frameg Application selects or

updatgs items to write out of ]
the prqvided list

WriteRequest()*
Framg Application writes
data k
writes data into the

device

Framg Application gets the OnWriteResponse()*
data rg¢lated to the related

items Jia specified XML
docunpent Q

methods:@

A

Useo

IDtm
IDtm
IDtm
IDtmB
IDtmB
IDtm
IDtmEvents:OnProgress()

. . .
Figure 68—Usageof-iBtmSingteDeviceDataAccess

7.27 Instantiation of DTM and BTM

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
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.
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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;

online.

The {rigger for creating BTMs (shown in the chart by the event Trigger to initiate BTFMS) can

originate from the following sources:

the DTM GUI (e.g. the GUI of the running DTM provides a method
alfunction exposed by the DTM (that is, a function without GU

ah event on the DTM (e.g., transition from state “running’ to's

reate DTM()

i

reate()

stantiate() >

Slnternal Activation()
Sequence "Create() - Instantiate()" :
see chapter 5.12.1 of FDT Specifi¢ation

Sequence "CreateChild() - OnAddChild()" :
see chapter 5.2.1.2 of FDT Specifjcation

ate\Q

BtmTopology::CreateChild()—]

TCreae() B
|
\i
\ *: Instantiate()
— ||

" IFISubTopology:OnAdaCHId() I

Figure 69 — General sequence of creation and instantiation of blocks
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The Frame Application can reject the CreateChild method.
creation of the BTM is aborted. It is up to the user to create the BTM.
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In this case, the procedure of

It does not matter how to trigger BTMs initiation. 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 Ipstallation issu

es

8.1 Registry and device information

8.1.1

Each
Framle Application,

Windows® registry using FDT-specific COM-component ¢
DTM can then be detected by a Frame Applica
Micrgsoft® standard component category manager.

of a

The BTM to DTM assi

DTM|to DTM. Vendors are encourad
DTM|and BTM in order to ensure correc

different devices if the

8.1.2

FDT defines the followi

O

Visibility of business objects of a DTM

gnment follows

same BTMs are u

e Table 15).

onent categories

in the

the
jects
) the

Bvice
veen
led in

CATID description in tr<
registry

UUID of the CATID

Description

“FDT PTM”

N

TIDNEDT-BTM

{036D1490-387B-11D4-
86E1-00E0987270B9}

Object compatible to FDT
major version 1 provifling
class information via
IDtmInformation.

AN
“FDT )TM&Q

~CATID_FDT_DEVICE

{036D1491-387B-11D4-
86E1-00E0987270B9}

Device object of a DT|M
for integration within p
Frame Application

"FDT DTM maodule®

CATID_FDT_MODULE

{036D1492-387B-11D4-
86E1-00E0987270B9}

Module object of a DTM
for integration within p
Frame Application

“FDT BTM”

CATID_FDT_BTM

{036D1690-387B-11D4-
86E1-00E0987270B9}

Object represents a block

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 v v

CATID_FDT_DEVICE | ¥

CATID_FDT_MODULE | ¥

CATID_FDT_BTM

For ¢xample, class objects shall register for categories according to the following\list| (see

Tablg 17):
Table 17 — Example for DTM regish?@

Description Ca\ﬁlp‘”\

DTM fbr a device CATID FDT_ \)
CATID FDT_D

DTM fpr a module of a modular device CATID_FDT/DTM
ATIDFD _N@ULE

It is i \(\WZ and then registers for those

categori i i i i i sh uld cause it to be removed fron} that
categ For more information ref¢r to
docu

A DT i ti 3 es according to COM rules.

8.1.3

Each
COM
regis

ely class, presentation) within a DTM shall provide all
in HKEY_CLASSES_ROOT and shall support |self-

8.1.4

It is he” DTM vendor will provide a SETUP.EXE to install the needed
compgonents \for DTM. This will not be discussed further. Other than the dctual
compgonents, the main issue affecting COM software is management of the Windows® registry
and ¢omponent categories.

All FDT components shall have a version information resource containing at least a version
number, so that an installation tool can decide whether it can overwrite an installed
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
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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.

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

Using component categories a Frame Application is able to detect all i d D[TMs.
Addifional information, for example vendor information, list of sUppo n be
detemined by instantiating a DTM and using the IDtminformation a 1 ion2
interflaces.

al|l available DTMs;
a|l available BTMs;
e D|TMs supporting a specific fieldb
stipported field devices;

e

C.

ate a>mapping between specific field depices

Baseld on this informatio €
hisMunctionality is d€scribed’in 5.8.1.

and gupporting DTMs.

8.1.7 DTM re@a
DTM$ have to writ ¢ gver the DTM is

e installed,

e uhinstall

If thel path do ) i e first installed DTM has to create the path.

A FDIT root path is défined for FDT in windows registry:

DTM registration — Path in registry

[HKEY_LOCAL_MACHINE\SOFTWARE\FDT\DTMCatalogUpdates] !

1 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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Key Format Description
ModificationComment REG_SZ (String Value) Mandatory: Any string, e.g.:
Timestamp of modification.
Empty string allowed?a.
ModificationFlag REG_SZ (String — GUID) Mandatory: GUID created by DTM
setup during setup runtime.

a2 Instead 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.

Fra?mmmwmmummmmmmmw@emry
interpally.

A Fr
comy

NOTE
be a n|

Framg
Modifi

8.2
8.2.1

Ther

systgm:

ig
e d

o °
QO T

Usually, these file

has t

8.2.2

Insta

Sincs
rely ¢

aring last known entry with current entry.

It was seen as acceptable to leave the entry in registry without a co
umber of Frame Applications installed on one PC.

read D

Applications are only allowed to these keys.

cationComment during setup.

Paths and file information

b are several possibilities where anxDTM h

e drive).

Gene

| file

local file system during DTM installation. The|DTM

D provide the
lat may lead to different path information.
a DTM. instance>data set could be copied from one PC to another PC, a DTM sha|l not

This rule is also valid for paths that are provided by the Frame Application and used by the
DTM (e.g. IFdtBulkData:GetlnstanceRelatedPath, IFdtBulkData:GetProjectRelatedPath and
IFdtContainer:GetXmISchemaPath)

Example:

Installation path on PC-A “c:\programs\manufacturer\” leads to the Icon path:

<fdt:Devicelcon path="file://c:/programs/manufacturer/icons/device.ico" />

Installation path on PC-B: “d:\programme\manufacturer\” leads to the Icon path:

<fdt:Devicelcon path="file://d:/programme/manufacturer/icons/device.ico" />
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8.2.3 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.

9 Description of data types, parameters and structures

9.1 | Ids
Ids are unique identifiers in a specific context. They are used to ponents
notification about user roles and rights, and for the association of a \ on talls.

Table 18 — FDT specific Ids

Name Data type | & [ksé&@\gn\ \

invokqgld FdtUUIDString d of a serverobject is a uniqule
ient via CoCreateGuid() ARl and
is only valid within the calling abjectWithin a callback methdd this
t to identify the appropriatp
ynehronous function calls is used for methogis like
systemTag BSTR

i ifier of a*device instance within a project of the frame
o, “Fhe syst tag will be set during the initializatiop of a
has tohe Used by the DTM for all instance specific

e Frame Application. The DTM shall not stpre
e.g. in the instance data set). The DTM may hot
t that it receives the same systemTag during efch
t|on (call of IDtm::Environment() or IDtm2::Environmegnt2())

Comn unicationRef@ dtUUIDStrin ory identifier for a communication link to a device. This
|d tlfler is allocated by the communication component during the
connect via CoCreateGuid() APl. The communication referenfe

has to be used for all following communication calls.

9.2

For hasi ing mapping is defined:

Table 19 — Basic data types

Batatype Mappingto-€OMdatatypes
Classldentifier CLSID / ProgID
LanguagelD LCID
ObjectReference IUnknown pointer
uulD uulD
URI URI

The following helper objects for documentation are defined (see Table 20):
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Table 20 — Helper objects for documentation

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 be
handled in a case sensitive way. That means comparing
“C2137dd1-7842-11d4-A3C9-005004DC410F” with “C2137DD1-
7842-11d4-A3C9-005004DC410f” will return TRUE

FdtXmIDocument BSTR String containing an XML document

FdtXPpth BSTR String containing an Xpath to an element of an

Exceptions:

- IFdtChannel::GetCha

- Interface IFdtTopetogys.u
specified metho

All bodlean parameters | VARINAT BOOL | TRUE and F é\i;éc rding to-the defifiition of VARIANT _TRUE
i N\
X U,

;\nd VARIA

&
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Annex A
(normative)

FDT IDL

This IDL file should never be modified in any way. The standard marshaller can be used
based on a type library generated from this IDL. If you add vendor specific interfaces to your
application (which is allowed) you shall generate a SEPARATE vendor specific IDL file to
describe only those interfaces and a separate vendor specific ProxyStub DLL to marshal only
thosginterfaces.

/ *kk e T T R T )

*

* FDT] 1.2.1 Interfaces

*kk kkkkkkkk *kk P *

[
uuid(p36D1471-387B-11D4-86E1-00E0987270B9),

versign(1.20100)

]
library] Fdt100

{
impo}tlib("STDOLE2.TLB");

/I FDT Datatypes
typedef [uuid(036D1472-387B-11D4-86E1-00E0 € n(1.0)] BSTR FdtUUIDString;
typedef [uuid(036D1473-387B~11D4-86 3 , 6n(1.0)] BSTR FdtXmIDocument;
typedef [uuid(036D1474-387B-11D4 sion(1.0)] BSTR FdtXPath;

/I Foyward declaration of all
interface IFdtContainer;

inferface IFdtCha ICollection;
inferface IFdtC ication;

11
/I PTM Interfaces
/] F===========

/1 |1 Dtn
[
odl,
uuid(036D 8 D4-86E
dual
oleautomation

1-00E0987270B9),

]
interface |Btm: IDispatch {
[id(Px1)]
HRESULT Environment(
[;u] BSTR chtUIIITGH,
[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 userlnfo,
[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(

[in] EdtXmlDocument n'nnr;nian'mfp

TR 62453-41 © IEC:2009(E)

[out, retval] FdtXmIDocument* result);
[id(Pxb)]
HRESULT InvokeFunctionRequest(
[in] FdtUUIDString invokeld,
[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL *result);
[id(DPxc)]
HRESULT PrivateDialogEnabled(
[in] VARIANT_BOOL enabled,
[out, retval] VARIANT_BOOL *result);

h

/I IDtmActiveXInformation
[
odl,
uuid(036D1480-387B-11D4-86E1-00E098727089),
dual
oleautomation
1
interface IDtmActiveXInformation: IDispatch {

[id(Px1)]
HRESULT GetActiveXGuid(

[in] FdtXmIDocument funetionCall

[out, retval] FdtUUIDStri

[id(Px2)]

HRESULT GetActiveXPro

[in] FdtXmIDocume

[out, retval] B *re
k

/I IDtmApplication
[
odl,
uuid(036D147 3 ,
dual
oleautomation

]

interface
[id(Px1)]
HRESULT StartA

[in] FdtXmIDocument functionCall,
[in]\BSTR windowTitle,
fout; retval] VARIANT_BOOL* result);

[id (&%t
HRESULT ExitApplication(
[in] FAdtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

b

/I IDtmChannel
[
odl,
uuid(036D1489-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation

interface IDtmChannel: IDispatch {
[id(0x1)]
HRESULT GetChannels(
[out, retval] IFdtChannelCollection** result);
b
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/I IDtmDocumentation
[
odl,
uuid(036D147C-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation

interface IDtmDocumentation: IDispatch {
[id(0x1)]
HRESULT GetDocumentation(
[in] FdtXmIDocument functionCall,
[out, retval] FdtXmIDocument* result);

b

// IDtm ningnn:iq

[
odl,

uuid(036D1476-387B-11D4-86E1-00E0987270B9),

duall

oleautomation
|

interface IDtmDiagnosis: IDispatch {
[id(Px1)]
HRESULT Verify([out, retval] VARIANT_BOOL* result);
[id(Px2)]
HRESULT InitCompare(

[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);
[id(Px3)]
HRESULT Compare(
[out, retval] VARIANT_BOOL* result);
[id(Px4)]
HRESULT ReleaseCompare(
[out, retval] VARIANT_BOOL* resu
b

/I IDtmImportExport
[
odl,
uuid(036D148E-387B-11D4-86E
dual
oleautomation

]
interface IDtmImp :
lid(bx1)]

HRESULT Import(
[in] IStream*
[out, retval]

HRESULT Export

b

/I IDtmInformation
[
odl,
uuid(036D.147F-387B-11D4-86E1-00E0987270B9),

dyal,

ole tomation

interface IDtmInformation: IDispatch {
[id(0x1)]
HRESULT GetInformation(
[out, retval] FdtXmIDocument* result);
b

/I IDtmOnlineDiagnosis
[
odl,
uuid(036D1477-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation

interface IDtmOnlineDiagnosis: IDispatch {
[id(0x1)]
HRESULT Compare(
[out, retval] FdtXmIDocument* result);
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[id(0x2)]
HRESULT GetDeviceStatus(
[out, retval] FdtXmIDocument* result);
h

/I IDtmOnlineParameter
[
odl,
uuid(036D1483-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation

interface IDtmOnlineParameter: IDispatch {
[id(0x1)]
HRESULT CancelAction(
[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);
b
// IDtmmParameter
[
odl,
uuid(036D147D-387B-11D4-86E1-00E09872
duall

oleautomation

interface IDtmParameter: IDispatch {
[id(Px1)]
HRESULT GetParameters(
[in] FdtXPath param

lid(px2)]

HRESULT SetParameter
[in] FdtXPathk =Y
[in] FdtXmIDo

[out, retval] VAR

/I IFdtComm
[
ofll,
uuid(036D1485-38 4-86E1-00E0987270B9),
dual
oleautomation
|

inte[ altT :rdtCUIIIIIIuII;\;Ot;UIIEVUIItO. :D;Ol.lat\,ll {
[id(0x1)]
HRESULT OnAbort(
[in] FdtUUIDString communicationReference );

[id(0x2)]
HRESULT OnConnectResponse(

[in] FdtUUIDString 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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/I 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,

[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);

// PTM ActiveX Control interfaces

// e
11
/1 1DtnActiveXControl
[
odl,
uuid(036D1486-387B-11D4-86E1-00E0987270B9),
duall
oleautomation

]

inter
[id(Px1)]
HRESULT Init(

[in] FdtUUI

result);

/I 1Fdt

[
odl,

uuidte36b
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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k

I/ IFdtChannelActiveXInformation
[
odl,
uuid(F2BD2970-13FA-470c-A28C-6A5969A04037),
dual,
oleautomation

interface IFdtChannelActiveXInformation: IDispatch {
[id(0x1)]
HRESULT GetChannelActiveXGuid(
[in] FdtXmIDocument functionCall,
—fout retval] FAtUILIIDString* result):
[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),
dual

oleautomation

]

interface IFdtCommunication: IDispatch {
[id(Px1)]
HRESULT Abort(

[in] FdtXmIDocument fieldbusFrame

lid(Px2)]

HRESULT ConnectRequest(

[id(Px3)]
HRESULT Disconng

HRESULT GetSupportedProtocols(
[out, retval] FdtXmIDocument *result );

[id(Px6)]
HR _SULT chucu\,cscu;u(

[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] FAtUUIDString 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,
out_retval] VARIANT BOQI* resnlt):

[id(Px5)]

HRESULT OnAddChild(

[in] BSTR childsystemTag);

[id(Px6)]

HRESULT OnRemoveChild(

[in] BSTR childsystemTag);
b

/I IFdtFunctionBlockData

[
odl,

uuid(036D1475-387B-11D4-86E1-00E0987270B9),
dual
oleautomation
]
interface IFdtFunctionBlockData: IDispatch {
[id(Px1)]
HRESULT SelectFBInstance(
[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);
[id(Px2)]
HRESULT GetFBInstanceData(
[in] BSTR systemTag,

[out, retval] FdtXmIDoc

/I IFdtChannelActiveX€o
[
odl,
uuid(036D148B
duall
oleajuto
|

[id(Px1)]
HRESULT Init(
[in] FAtUUIDString invokeld,
[in]MEdtChannel* channel,

fout; retval] VARIANT_BOOL* result);

[id (&%t
HRESULT PrepareToRelease(
[out, retval] VARIANT_BOOL* result);
¥

11
/I Frame Application interfaces

/I IDtmEvents
[
odl,
uuid(F15BA42E-BBF 1-42ed-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)]
HRESLULT Onl I'nln:xriFinithd(
[in] FdtUUIDString 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(pPxa)]
HRESULT OnPrint(

[in] BSTR systemTag,

[in] FdtXmIDocument functionCall);
[id(Pxb)]
HRESULT OnNavigation(

[in] BSTR syste
[id(DPxc)]

in]
[id(0xd)] Q}
HRESULT OnRrépz

lid(Oxe)]
HRESULT O

HRESUL esponse(
dtUUIDString 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);

k

/I IFdtActiveX
[
odl,
uuid(5959f485-2c51-4a55-80a7-dd3c45d8baf2),
dual,
oleautomation

]
interface IFdtActiveX: IDispatch {
[id(0x1)]
HRESULT OpenActiveXControlRequest(
[in] BSTR Q\/qh:ang

[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);
[id(Px2)]

HRESULT CloseActiveXControlRequest(
[in] FAtUUIDString invokeld,

[out, retval] VARIANT_BOOL* result);
g
/I l[Fd{BulkData

[
odl,

uuid(036D148D-387B-11D4-86E1-00E0987270B9),
dual
oleautomation
]
interface IFdtBulkData: IDispatch {
[id(px60030000)]
HRESULT GetProjectRelatedPath(
[in] BSTR systemTag,
[out, retval] BSTR* result);
[id(pPx60030001)]
HRESULT GetlnstanceRelatedPath(
[in] BSTR systemTag,

[out, retval] BSTR* resul
k

/! IFd{Container

[
-
uuid(036D1487-38 1

dual
oleautomation
|
interface IFdtCao
[id(Px1)]
HRESULT. Sawve

[id(Px2)]
HRESULT LoekBataSet

a9,

[out;~reival] VARIANT_BOOL* result);
[id(Px3)]

HRESULT UnlockDataSet(

llll] DOTTy chlclll 1 Gy,
[out, retval] VARIANT_BOOL* result);
[id(0x4)]
HRESULT GetXmISchemaPath(
[out, retval] BSTR* result);
g

/I 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);

k

/I |[FdtTopology
[
odl,
uuid(036D147A-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation

]
interface IFdtTopology: IDispatch {
[id(0x1)]
HRESULT GetParentNodes(
[in] BSTR systemTag,
out :et\/;ul] EdtXmlDocument* rnqlllf)'

TR 62453-41 © IEC:2009(E)

[id(Px2)]

HRESULT GetChildNodes(

[in] BSTR systemTag,

[in] FdtXPath channelPath,

[out, retval] FdtXmIDocument* result);

[id(Px3)]

HRESULT CreateChild(

[in] FdtXmIDocument deviceType,

[in] FdtXPath channelPath,

[out, retval] BSTR* result);

[id(px4)]

HRESULT 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

[id(0x7)]

sult);
HRESULT MoveChild(
[in]

lid(Px8)]
HRESULT Relea

BOQOL* result);

/I IFdtChanne
[
odl,
uuid(E4F31A10-45B
dual
oleautomation
|

d4-BBB3-0060080993FF),

lo

in Ifa\.;c :rdtChallllC:CU::Cbt;Ull :D;O'JO:,\,II {
[propget, id(0x1)]
HRESULT Iltem(
[in] VARIANT *pvarindex,
[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] IUnknown** ppEnumVariant);

I
// BTM Interfaces
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/I IBtm
[
odl,
uuid(96341E37-9611-46ba-80ED-A85BD73BF518),
dual,
oleautomation

interface IBtm: IDtm {

b

/I IBtmInformation
[
odl,
uuid(87DCC81C-9F97-46c2-A483-5A89B155204C),
dual

oleautomation

]

interface IBtmInformation: IDispatch {
[id(Px1)]
HRESULT GetInformation(
[out, retval] FdtXmIDocument* result);

b
/I 1BtmParameter

[
odl,

uuid(43D592CC-5F8E-4eca-9365-8D4749390C55),
dual
oleautomation
1
interface IBtmParameter: IDispatch {
[id(Px1)]
HRESULT GetParameters(
[in] FdtXPath parameterPath,
[out, retval] FdtXmIDocument* result);
[id(Px2)]
HRESULT SetParameters(
[in] FdtXPath parameterPa

k

/1 1BtmActiveXContro
[
odl,

uuid(OE0418B4-9BC6-

duall

oleautomation
|

interface IBtmA

[id(
HRESU

[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);
[id(0xA)]
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);

7
/I FDT 1.2.1 Interfaces

/| f=============
/I l[FdtActiveX2
[odl,
uuid(1922C2DE-4EE7-4085-878A-80AC6C6728AD),
g:leaalutomation Q
(

]
interface IFdtActiveX2: IDispatch

{
lid(px1)]

HRESULT OpenDialogActiveXContyo
[in] BSTR s Fag
[in] FdtXmIDo ent i a

[out, retval] VARIANT_BOOL* result);

[id(Px49]
HRESUtTOpenbiatogCiannetActivexControtRequestt
[in] BSTR channelPath,
[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);

b

/I IDtm2
[
odl,
uuid(51E1F44B-D6A1-423d-B11F-AD38EDE78047),
dual,
oleautomation

1
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);
h

/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);

h

// IDtinEvents2

[

odl,
uuid(494FFD2B-6E58-4e42-80DB-85EBDF6E2CFS
dual

oleautomation

|

inferface IDtmEvents2: IDisf

{
[id(0x1)]

oaco
o

]

interface IFe
{
[id(0x19]
HRESULT Init2(
[in] FdtUUIDString invokeld,

[in] FdtXMLDocument functionCall,

Eadd el O Lo L ale 1
[ atoameT CiratteT;

[out, retval] VARIANT_BOOL* result);
|3

/I IDtmScanEvents

[
odl,

uuid(515590B9-5177-474a-9310-708A3E785B2B),
dual,

oleautomation
interface IDtmScanEvents: IDispatch

{
[id(0x1)]
HRESULT OnScanResponse(
[in] FdtUUIDString invokeld,

[in] FdtXMLDocument response);
[id(0x2)]

HRESULT OnScanHardwareResponse (
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[in] FAtUUIDString invokeld,

[in] FdtXMLDocument response);
|3

/I IFdtChannelScan
[
odl,

uuid(64A4310D-FOEE-411d-B4F9-51D3360DF359),
dual,
oleautomation

interface IFdtChannelScan: IDispatch
{
[id(fx1)]
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);

By

b

/I 1Fdt

[
odl,
uuid

6359FBF1-D373-4202-90E8-E696C37739D4),
dual
oleajutomation
]
interface IFdtChannelSubTopology2: IDispatch
{
[id(px1)]

ChannelSubTopology2

HRESULT SetChildrenAdresses(

[in] FdtX
[out, retval] FdtXMLDo

/1 | Dtn
[
odl,
uuid
duall
olea

|

inter

[out, retwal] Fd Document* response);

~
<

DtmHardwareldentification

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] FdtUUIDString invokelD,
[out, retval] VARIANT_BOOL* result);
|3
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/I IFdtCommunicationEvents2

[
odl,
uuid(7A0AEF6A-A9E7-4673-8F45-01B8AC28F55D),
dual,
oleautomation

]

interface IFdtCommunicationEvents2: IDispatch

{
[id(0x1)]
HRESULT OnConnectResponse2(
[in] FAtUUIDString invokelD,
[in] FdtXMLDocument parentinformation,
[in] EdiXMI Document reqlnnnqn\'
|5

/I IDtmSingleDeviceDataAccess
[
ofll,
uuid(D67240E4-664B-44b0-B692-A1D1ED3FB8F8),
duall
oleautomation

]
inferface IDtmSingleDeviceDataAccess: IDispatch
{
[id(0x1)]
HRESULT CancelRequest (
[in] FAtUUIDString invokeld,
[out, retval] VARIANT_BOQOL* result

[id(0x2)]

HRESULT ItemListRequest(
[in] FAtUUIDString invokeld);

[id(0x3)]

HRESULT ReadRequest(

/1 |1Dtn
[

o]
uuid
duall
oleajuto

|

4F30C258),

inferface ID sDataAccess: |IDispatch
{
[id(0x19]
HRESULT GetltemList(
[out, retval] FdtXmIDocument* result);
fid(0x2)]
HRESUETFReadt
[in] FdtXmIDocument itemSelectionList,
[out, retval] FdtXmIDocument* result);
[id(0x3)]
HRESULT Write(
[in] FdtXmIDocument itemList,
[out, retval] FdtXmIDocument* result);
b
/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,
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[in] FdtXMLDocument response);

[id(0x4)]
HRESULT OnWriteResponse(
[in] FAtUUIDString invokeld,

[in] FdtXMLDocument response);

/1 1Dtny
[

o
uuid
dual
oleq

] .
int
{

SinglelnstanceDataAccessEvents

1,
EBCO093F1-4F7A-4208-A209-C172E54AB185),

utomation

[id(0x1)]
HRESULT OnlnstanceltemListChanged(
[in] BSTR systemTag);

ra

erface IDtmSinglelnstanceDataAccessEvents: IDispatch

@%
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Annex B
(normative)

Mapping of services to interface methods

B.1 General

This annex describes the mapping of IEC 62453-2 services to interface, methods and XML
inforpration:

IEC 62453-2 does not define whether it is optional or mandatory to implementhe defined
servites. This definition is provided by Table 2, Table 4, Table 6 and

IEC 62453-2 does not define whether the services are implemented noys or
asynghronous calls. This implementation specification ( 3 nchrgnous
model, if it is likely that execution of service takes a longer'ti iscpart\defines separated
request, callback and canceling interfaces / methods for this Ki s. Synchrdnous

servi

Ces are implemented by a single interface / method

B.2 | DTM services
Table B4 - Geherakserv
IEIC 62453-2 service ('*E\C@\N\%y interface / method
PrivatgDialogEnabled I?e/\ui W\a\ Ibk}jrlvat\gl\ﬁ)gEnabled

SetlLa

hguage \1<es§‘)@es(g\nse \Qn Set9anguage

SetSy

stemGuilLabel %es}{\s\ B@ SetSystemGuilLabel

Wﬂwce related to installation

IEC 62453- 2\ IEC/TR 62453-41

Not dd

fined. < \ Re str%on of DTM at the system (today’s ProgID and maybe CategoryID)

Not ddg

fined. .\ N | Modification flag

AN\ N

Table B.3 - DTM service related to DTM Information

IE

c‘@sé-z service IEC/TR 62453-41 interface / method

2 a - [imY} Laof. +i Catlaf 11

GetTypethfe

£ L2
e ESTESPORSEr ot O R et o RroetmhTreratoh

IBtmInformation.GetInformation

Getldentificationinformation | Request/Response: IDtmInformation2.GetDeviceldentificiationinformation

Hardwarelnformation Request: IDtmHardwareldentification.ScanHardwareRequest
Response: IDtmScanEvents.ScanHardwareResponse
Cancel: IDtmHardwaeldentification:CancelAction
GetActiveTypelnfo Request/Response: |DtmParameter.GetParameters:

- <DtmDeviceType> section
: <InternalTopology> section

IBtmParameter.GetParameters:
- <BtmBlockType> section
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Table B.4 — DTM services related to DTM state machine

IEC 62453-2 service

IEC/TR 62453-41 interface / method

Initialize

Request/Response:

IPersistxxx.InitNew
IPersistxxx.Load
IDtm.InitNew
IBtm.InitNew
IDtm.Environment

IBtm.Environment

IDtmZ.EnvironmentZ
IDtm.Config
IBtm.Config

SetLin
Comn

ked
unicationChannel

Request/Response:

The services SetCommunicati n

EnablgCommunication (SetCommunlcat|on sets\the ch
communication)
EnableCommu
IDtm.Prepar
IBtm.PrepareTo
OnPrep edToRel aseCo muni
Releagelinked Request/Respon 1Dt eCommuni atlon
CommunicationChannel é\e\g/\ile och munlcat ;
ClearlpstanceData Request/Respons 1Dt areToDelete
(A mme
Termipate quest/l se; repar To elease
‘OnPreparedToRelease
: pareToRelease
Q&%erwces related to function
IEC 624532 service\ | (U )/ IEC/TR 62453-41 interface / method
GetFunctions quest/Response: |Dtm.GetFunctions
IBtm.GetFunctions
Q \ Bﬁnt IDtmEvents.OnFunctionChanged
InvokgFunction A \ﬁequest: IDtm.InvokeFunction
IBtm.InvokeFunction
Response: IDtmEvents.OnlnvokedFunctionFinished
GetGUilnformation Request/Response. |DtmActiveXinformation GetActiveXGuid
IDtmActiveXInformation.GetActiveXProgld
OpenPresentation Request/Response: |DtmApplication.StartApplication
ClosePresentation Request: IDtmApplication.ExitApplication

Response:

IDtmEvents.OnApplicationClosed
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Table B.6 — DTM services related to documentation

IEC 62453-2 service IEC/TR 62453-41 interface / method

GetDocumentation Request/Response: |DtmDocumentation.GetDocumentation

Table B.7 — DTM services to access the instance data

IEC 62453-2 service IEC/TR 62453-41 interface / method

InstanceDatalnformation Request/Response: |DtmSinglelnstanceDataAccess.GetltemList

IDtmParameter.GetParameters /

IBtmParameter. GetParameters <Expo. arialbes>segtion

Event IDtmSinglelnstanceDataAccessEvents. ListChanged

IDtmEvents.OnParmenterChanged

o

abe bWea

InstanceDataRead Request/Response: |DtmSinglelnstanceDataAccess.Read

within the returned to read all parametprs at

once.
ceData CCW that enables to write

rs

InstanceDataWrite Request/Response:

ML that enables to write all paramefers at

onc
Ta{e\%[ﬁ%%%\cgss diagnosis

IEC 62453-2 service | - (\DW62453-41 interface / method

Verify Reqﬁagwsp sex I%Diagnosis.Verify

CompareDataVaueS\e\/ equest/Responses }D/tmDiagnosis.InitCompare

IDtmDiagnosis.Compare

IDtmDiagnosis.ReleaseCompare

@WDTM services to access to device data

IEC 6245 IEC/TR 62453-41 interface / method
Devicq Datalnformahm\) Request: IDtmSingleDeviceDataAccess.ltemListRequest
Response IDtmSingleDeviceDataAccessEvebts.OnDeviceltemListResponse
Cancel: IDtmSingleDeviceDataAccess.CancelRequest
Event IDtmSingleDeviceDataAccessEvents.OnDeviceltemListChanged
DeviceDataRead Request: IDtmSingleDeviceDataAccess.ReadRequest
Response: IDtmSingleDeviceDataAccessEvebts.OnReadResponse
Cancel: IDtmSingleDeviceDataAccess.CancelRequest
DeviceDataWrite Request: IDtmSingleDeviceDataAccess.WirteRequest
Response: IDtmSingleDeviceDataAccessEvebts.OnWirteResponse
Cancel: IDtmSingleDeviceDataAccess.CancelRequest
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Table B.10 — DTM services related to network management information

TR 62453-41 © IEC:2009(E)

IEC 62453-2 service

IEC/TR 62453-41 interface / method

NetworkManagementinfo Request/Response: |DtmParameter.GetParameters — section <BusInformation>
Read
NetworkManagementinfo Request/Response: |DtmParameter.SetParameters — section <Businformation>

Write

Table B.11 - DTM services related to online operation

|EE-62453~2-service—

Devic¢Status

Request/Response: |IDtmOnlineDiag nosis.GetDeviceStatu?/\

CompareValueDataSetWith | Request/Response: |IDtmOnlineDiagnosis.Compare
Devic¢DataSet
WritelDataToDevice Request:
Response:
Cancel:
ReadlpataFromDevice Request:
Response:
Cancel:

Table B.12 - DTM se%@zfg FWM objects

IE|C 62453-2 service

IEC\F®2\453 1 interface / method

GetChannels

est/Respon tm hann IMhannels
5\(\ rs <ChannelReferences> sections

{B% L}B 1N%related to import and export

IEC 62453-2 service,” | ’ *\ IEC/TR 62453-41 interface / method
Expor R Response: |IDtmImportExport.Export for DTM using private data storpge
IPersistStreamXXX.Save for DTM not using private data
storage
Impor equest/Response: |IDtmImportExport.Import for DTM using private data storpge

IPersistStreamXXX.Load for DTM not using private data

storage

Table B.14 - DTM services related to data synchronization

IEC 62453-2 service

IEC/TR 62453-41 interface / method

OnLocklInstanceData Request/Response: |FdtEvents.OnLockDataSet
OnUnlocklnstanceData Request/Response: |FdtEvents.OnUnLockDataSet
OnlinstanceDataChanged Request/Response: |FdtEvents.OnParameterChange
OnChildinstanceData Request/Response: |FdtEvents.OnChildParameterChanged

Changed

B.3

Presentation object services

The interactions and state control between Frame Application, Presentation object and DTM
is technology dependent. The IEC 62453 series leaves it to the technology specific parts
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(IEC/TR 62453-4z) to define necessary services. This document defines the following
interfaces / methods for state control of ActiveX®:

e |DtmActiveXControl.Init / PrepareToRelease
e [FdtChannelActiveX.Init / PrepareToRelease

e [IBtmActiveXControl.Init / PrepareToRelease
B.4 General channel services

Table B.15 — General channel service

IEC 62453-2 service IEC/TR 62453-41 interface / metho(u/\ Ky \Y

Read(hannellnformation Request/Response: |FdtChannel.GetChannelPath

IFdtChannel.GetChannelParameterss— mini

information included in all protocol specific | parameter
schemas (information de}r&d\b FDTBasicChannelSchema).

WriteGhannellnformation Request/Response: |FdtChannel.SetCha ramete -
information included i l.specific channel parameter
by BasieChannelSchema)

schemas (informatio

OO

lated/information

B.5 | Process channel services

Table B.16 — Channel services for /0O

IEC 624532 service |EC\®2\453 1 interface / method
Read(hannelData est/Respon ann éh&({hannelParameters — protocol dependept
f& /K m t|on fined in corresponding FDT Annex.
WriteGhannelData es tChan el.SetChannelParameters - protocol dependent
<0\ fon defined in corresponding FDT Annex.
B.6 | Communi anhel.Services

17 = Ch el services related to communication

IEC 62}5\-2\§erw\c \ IEC/TR 62453-41 interface / method
GetSuppoW%&o\{gls R}quest/Response: IFdtCommunication:GetSupportedProtocols
Connqgct - Request: IFdtCommunication:ConnectRequest

Response: IFdtCommunicationEvens.OnConnectRespones
IFdtCommunicationEvents2:0nConnectResponse2
Discofreet Reguest: H-diCommunieation-DiseenneetReguest
Response: IFdtCommunicationEvens.OnDisconnectRespones
AbortRequest Request/Response: |FdtCommunication.Abort
AbortIndication Event: IFdtCommunicationEvent.OnAbort
Transaction Request: IFdtCommunication.TransactionRequest
Response: IFdtCommunicationEvens:OnTransActionRespones
SequenceDefine Request/Response: |IFdtCommunication.SequenceBegin
IFdtCommunication.SequenceEnd
SequenceStart Request/Response: |FdtCommunication.SequenceStart
Not defined. Request/Response: |FdtFunctionBlockData.GetFBInstanceData
IFdtFunctionBlockData.SelectFBInstance
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- Channel services related sub-topology management

IEC 62453-2 service

IEC/TR 62453-41 interface / method

ValidateAddChild

Request/Response: |FdtChannelSubTopology.ValidateAddChild

ChildAdded

Request/Response: IFdtChannelSubTopology.OnAddChild

ValidateRemoveChild

Request/Response: |FdtChannelSubTopology.ValidateRemoveChild

ChildRemoved

Request/Response: |FdtChannelSubTopology.OnRemoveChild

SetChildrenAddresses

Request/Response: |FdtChannelSubTopology2.SetChildrenAddresses

Tab

le B.19 — Channel services related to functions

IE|C 62453-2 service

: N =
IEC/TR 62453-41 interface / me\{hod K

GetFunctions

Request/Response: |FdtChannelFunctions.GetFuncti
Event IDtmEvents. OnChanneIF ncti

GetGyilnformation

Request/Response: IFdtChannelActiveXinfor tlonG cti eXé\Lﬂ/
IFdtChannelActive ct|ve Progld

Table B.20 - Channel serV| es elw

IEIC 62453-2 service

C ugé\kR %45%@%@\91 method

Scan

Request: canRequest
nnelSubJopology.ScanRequest
Response: nScanResponse

B.7 | Frame A@

IEC 62453 {sem

m

N > IEC/TR 62453-41 interface / method

OnErr)ng/}g\ \

)-K—:'quest/Response: IDtmEvents:OnErrorMessage

OnPrqgress

\B/gquest/Response: IDtmEvents:OnProgress

OnOn ineStatusChM}

Request/Response: |IDtmEvents2:0nStateChanged

OnFunctionChanged

Request/Response: |DtmEvents:OnFunctionChanged

IDtmEvents.OnChannelFunctionChanged

Not defined.

Request/Response: |IDtmEvents:OnNavigation

Not defined.

Request/Response: |IDtmEvents:OnPrint
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Table B.22 - FA services

- 229 -

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

DeleteChild Request/Response: |FdtTopology.DeleteChild
IFdtBtmTopology.DeleteChild

MoveChild Request/Response: |FdtTopology.MoveChild
IFdtBtmTopology.MoveChild (\

GetChildNodes Request/Response: |FdtTopology:GetChildNodes )
IthBtmTopoIogy.GetChiIdN0(<s\\w

GetParentNodes Request/Response: |FdtTopology:GetParent ock\ \>
IthBtmTopoIogy.G/e@{g\tNo es \

GetDtm Request/Response: |FdtTopology:GetDt orswskm %\)
IthBtmTopﬁm;‘;@ag

ReleageDtm Request/Response: |FdtTopology:ReleaseDtm orSMTag
IFd@o og .Re@:;\t%orSystemTag

Table B.23 - F%Wto\r%ndancy
IEC 62453-2 service \_ \IEG/TR 6245341 interface / method

OnAd

edRedundantChild

éiqu}s(fespo}m{ |Dt}rp()edWncyEvents:OnAddedRedundantChild

OnRe

novedRedundantChih*

\Qeqb\s{t/ReW:

WndancyEvents:OnRemovedRedundantChiId

T

24 EEQ\j\\irvi\s?elated to storage of DTM data

C 62453-2 ser

ce

X
N

N )

IEC/TR 62453-41 interface / method

Loadl

stanceDa

AN

quest/Response:

IStream.Read / IPropertyBag.Read

(DTM gets access to these Frame Application
interfaces/methods via IPersistStreamlnit.Load or
IPersistPropertyBag.Load which are called at DTM start

p).

Savel

stanceData

Request/Response:

IStream.Write / IPropertyBag.Write

(DTM gets access to these Frame Application
interfaces/methods on demand by calling
|FdtContainer SaveRequest The reference is then hand

ver

via IPersistStreamInit.Save or |IPersistPropertyBag.Save).

GetPrivateDtmStoragelnfo

Request/Response:

IFdtBulkData.GetProjectRelatedPath
IFdtBulkData.GetlnstanceRelatedPath

Table B.25 - FA services related to DTM data synchronization

IEC 62453-2 service

IEC/TR 62453-41 interface / method

LockInstanceData Request/Response: |FdtContainer.LockDataSet
UnlockinstanceData Request/Response: |FdtContainer.UnLockDataSet
InstanceDataChanged Request/Response: |IDtmEvents.OnParameterChanged
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Table B.26 — FA related to Presentation

IEC 62453-2 service IEC/TR 62453-41 interface / method

OpenPresentationRequest Request/Response: |FdtActiveX.OpenAcitveXControlRequest
IFdtActiveX2.0penChannelAcitve XControlRequest
IFdtActiveX2.0OpenDialogAcitveXControlRequest
IFdtActiveX2.0OpenDialogChannelAcitveXControlRequest

The Init methods in IDtmActiveXControl, IBtmActiveXControl,
and IFdtChannelActiveXControl are used to pass the InvokelD
that cllab:vo tU U:UOU thU AUt;VU by \/Cl::;llu

IFdtActiveX.CloseAcitveXControlReque
| thActiveX2.CIoseChanneIAcitveXP\ntrol Re

CloselPresentationRequest Request/Response: |FdtActiveX.CloseAcitveXContr ques
IFdtActiveX2.CloseChannelAcitveXCo trol qu

UserDjialog Request/Response: |FdtDialog.UserDialog (

Table B.27 - FA services relyd@w

IEC 62453-2 service IEC/TR 624534 m@ké\/\m\eﬁm

RecorfAuditTrailEvent Request/Responsg: |IFdtAudit M
uditTrai.OnStar
IFdtAuditTrah©nEn

@@W
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C.1 General

Annex C
(normative)

FDT XML schemas

The schemas defined here are technology specific implementations of the data types as

H |l N aYa W, N allsTila)
defingd—mrtEEC62453=2-

using the same names.

Tla [ lo ok ol ot 4 ol 1o 1 n H lo
Fic TCIdluUlT UTUWTTITT Udla lypTo diTu SUTITIITAd TITITITIIS 15 STTUV n by

In orfer to adapt to this specific implementation technology, small been
applied during mapping. These modifications (e.g. differences been
documented in this Annex.

NOTE| Implementers should verify the correct implementation of data type

C.2 | FDTDataTypesSchema

The pata type schema is used as a are
referenced via the prefix fdt: within t and

as element to support the XML features for

Table C.1 — Descripti

enerak XML attributes

Attribute

/\\ > Description

alarmType

ent\ﬁer the WO show the association between high- and low
m and_highchigh- a w-low-alarm

applicptionDomain de prllcatlon domain, that applies to provided semantic|d.
can‘pe a protoeol-specific ID or an other FDT-defined application domain.

addresgs

AN

ssmg information. The format of the value for this parametpr is
des rlbed fo each communication protocol in the corresponding section of the

eroperability reasons this parameter is defined as optional in the XM}
a 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

bitPosftion Position of a bit within a enumeration (0 based position)

boolVate Yeriabte-for-configured-static-booteandeatetie—alarmvalue

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/VQ'
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



https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

- 232 - TR 62453-41 © IEC:2009(E)

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
tables below.

CIaSS| ibdt;ull:u‘ UII;L{UU ;UIUIIﬁf;UI fUI b:dbb;ﬁbdtiull Uf =} \J:ldllllc: Ul L;CV;\.:U d\.abulul;lly :.U Itb
primary function. Primarily it is recommended to select th lue of attributg

o
Q
[
%)
=
o
V)
=
o
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Q
=
=
o
3
-
>
()
—
QO
=2
()
O
)
<.
(2]
. @
PO
Q
[
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=
o
Q0
=
o
=
Q0
o
o
=
=
=
(o)
m
0O
O,
N
W
<
o

suitable classification ID does not exist, it is recomméended fo selectithe ID
from 'FDT classification ID table' and use it witho ificati omainld’

commbpnicationError Fieldbus protocol independent error occurreéd during\commuhication. This kjnd
of error is used especially if an error oc urr during.hested c nication.

The fieldbus specific communication rt of the'fieldbus specific XML

schema.

bus
nse

2 e
oh values (e.g., abort busy
noConnection noParallelServices
ror timeout dtmSpecific notSupportedFeaturg)
nciationError element to the child DTM.
(x handle both types of error responses for a transactipn
commbpnicationType dicates 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

dataSe¢tState State of an instance data set concerning modifications (refer to 7.14.1.1)
dataTypé 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



https://iecnorm.com/api/?name=cd7b2334b75592a882b2ef4b752a7e1b

TR 62453-41 © IEC:2009(E) - 233 -

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.

devicgdTypeld Unique identifier for a device type within the name space of the fieldbus
specification /\
devicdTypelnformation Additional device type information supplied with a deyi

The GSD information shall be provided based-qn th 2 ccording
to the usage of IDtm::SetLanguage().

NOTE The GSD information is acces

IDtmInformation::Ge Info@

devics

TypelnformationPath

Path to the fil ini infor ati@v i
‘deviceTyped{nfor ion’.
providing additional protocol spefific

protocol specific annex.

devics

TypeVariant

/f\{anufactuer s\{em%}{d\\qce\w{\wﬁant definition string

devics

TypeVariantinfo

N[

Co ns addi Finformatijonfor manufactuer specific device type varian
|n| on—~

displa k /\\\e\s an\Q}}a\n re dable display string for tasks like documentation

displayFormat Q x Describes.the |s\ba»{format for a display attribute (e.g. “%3.2f “ for a float
valu

docun entCIassificatigr(\ Sba{ifies t%subject of the document

docun]

entLangu}g& \

tiwthe language of the document. The language-id is defined as ¢
Windows® locale identifier (LCID)

dtmDH

vTyp

A

dMevapelD is a DTM specific unique identifier of the software related to| 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 jas
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

VECTSTUTT.

full — the data set is fully supported

partial — some of the information in the data set cann e-upgrpde
procedure. Additional information can be prowded he descriptionattribute.
Can be used to warn the user that some values n heNost.

langudgeld

Identifier for a supported language or the la Mz>ean interacst’in
(according to the Microsoft® standard)

See also IDtm::SetLanguage()

manuffpcturerld

modifiedInDevice

=1
[2]
@
m
,_,
>
®
S
[2]
pas
O
=}
I}
®
o
o
=
©
(2]
a
ps

Unique identifier for a manufactur the me \ac\/e% the fieldbus
specification

parameterization,
face definition)

In this case, it is recommended not to set the flag ‘modifiedInDevife’.

modifiedInDevice” (the flag ‘modifiedInDevice is part of thg
set and can not be changed if the data set is not locked)

name

Human readable name within the context of an element

nodel N YO

Wpecific node identifier. Can be used to speed up the access to a nod¢

Number variable like float, integer or other numeric data types

numbgr < \\

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 busMasterCaonfigurationPart
A Parameter with one of these semanticld shall be the s rameterasithe
corresponding XML attribute (slaveAddress, busAddress/or
busMasterConfigurationPart) within in the DTMParameét Sgagma presents.

signalflype Specifies a signal as input or output /\ \

static\alue Variable for configured static Data like an al v\akue

statusfFlag Identifier for the current status of a device éxmod\rex \ )

storageState State of an instance data set concer t state (refer to 7.14.2
and 7.14.1.2)

string String variable within an elem?ﬁ

subDgviceType Manufacturer specific un| identifi ) V|ce\y/e within the name sppce
of the device et ed to the DTM during
initialization ittoadvise a iguration for the requested spb
type. For example, the'same transmitter can be pre configured for Level or [flow
measuring.

substijuteType Type of an st{gstltute val \

systemGuilLabel nlque huma ble\identifi \o/the DTM instance in the context of the

Appli t| n

tag [\ \N\lq\% |d(en\f|e\<7\a\dewc}, module or channel

time k waria\bl\e\fkthiw element

url Q > < Coﬁairk{ Uht\to\aéocument in the Web

vendof < memx(gag\aQ))Pdescription of the vendor of component

versioh < \H\ur}an\read ble description of the version of component like “1.0”

writeAlccess /\ \ Spés{ies 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 EmtorEntries
BitVarjable Selected element of an enumeration /\\

BoolVhalue Variable for configured static boolean data /\ \
BusC4qtegory Description of busCategory

BusC4gtegories

Collection of BusCategory

~
W N

BusRgdundancy

Number of redundant fieldbus interfaces

ChannelMode

Type information element for a cpaﬁrﬁ“l\ \ \\/

ChanrjelModes

List of ChannelMode elements/ m

)

Channellnformation

ChanrjelReference

Reference to %Abject hﬁe\\fxed by.its id

ChannelReferences

/C\ollectlon of rg\fere%}\

Classificationld

Cla if@tio\nlq.\Qee\ﬁeﬁ)ﬂi%}?data type Classificationld in IEC 62453-2

Classificationlds

Necﬁon(of\CIaWelements

CommunicationData

Va '\bQ us\aq\an\f§r binary communication data

Comm umcat|onError

C
R

Des r|pt|o of a |e%s protocol independent error occurred during nested
n with error code, the tag of the Communication Channel’s de
r description

ce

Comn unicationTypeéQtry

E‘r\{m\é{ti_gn/element for the communication type.

Current

<

QN

\l\cuﬁsnt version of the data set used for saving the data.

DataSetF(yfﬁ\at{

\\\

DaMormats of the persisted data used and supported by the DTM

DeadHhand \ >Deadband is the amount of value changes that triggers for example new trefd
values.

Devicglcon \/ Icon for a device

Devicg¢TypeVariant Contains manufactuer specific device type variant information.

Ad Ce

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

TR 62453-41 © IEC:2009(E)
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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 real via, for example IEC 61784 CPF 3
transferred value. The value is mapped to the related range

(LowerRangeValue).

1 024, the ‘UpperRawValue’ contains 4 096.

NumbegrData Number variable like float, integer or other numer{Q dé@\ﬁ;@es >

PhysigalLayer Unique identifier for a physical layer of a fleMIEx‘\G\W\4 ERF\\S/

Rangsg Describes the valid range of a proceSS);aﬂ\thg

Rangqgs Collection of ranges \ \ >

Semanticlnformation The element provides semantic/information fora data object. For each objedt
at least one <Semanticlnformation> elementwith FDT-defined protocol-
specific semanticld shall b, i shall provide a
<Semanticlnfopmation> ieldbus protocol of the DT|M
instance. (\

StaticYalue Variable for co}figuréi\s}an d%@ Iike\a.@ila/m value.

StatugIinformation

Current status@rmatiow\a\de\}sg or module

Stringpata

StructpredElement

/S\rlng varlable
\ng as di val r ference to a variable with data length
rm tIOP_\

StructpredElements

—

‘C\okéc\lon\\}h{ctu d elements

StructJredVariabIe

De<r|bés\a bi ry\\@»iﬁe and is structure information

SubstituteValue SCFi tute value which is used in combination of the behavior of
disturbe ch I values
Suppqrted A st o supported data set that can be upgraded by the DTM

SuppdrtedLangtiages

|Ie>1on of language ids

S

Time[ ata(\ \ 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

VersionInformation Description of the version of a component where used.
For example:

This element provides the version information of the DTM when used in
Dtminfo.

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 Eefinitiin olf a f(:_Iocument, 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 doyz(ﬁs&ant;\
DocumentUrl Defines a URL to a document in the Web
Implementation hint: w
The file, url and executable documents can ke imp nted bysusing the

ShellExecute() function.

AN
DtmD¢cuments List of DTM documents. This tag allow?aQTMphWﬂs}iocuments.

DevicéBitmap Bitmap for a device in BMP foryét (7O*MMWidtNeight), 16 colors)

The [following tables provide the FD le C.3 for a list of |valid

clasdification IDs and Table C.4 for a

Table C.3

—lassisatond,
flow /r\ \& & V
ST >
tempefating N>
valye\ >
ogmion&
AN
fel

s edDrbte

analoglnput

analogOuput

digitallnput

digitalOutput

electrochemicalAnalyser

dtmSpecific

universal

analyser

remotelO

analogCombinedIO

digitalCombinedlO

recorder
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classificationlD

controller

angle

limitSwitch

converter

motor

Domain ()

classificationDomainld

IEC domain group name

powerDistribution

Power distribution

e

\siqztmkrexw

(

genion

)
A/

dismtionPanel

motionControl

Motigh controld” * (/|

jorﬁa&'{or

ﬂtectionStarter

/—A softStarter
\ K \/ drive
\\) \\) axisControl

<
N

motorControlCenter

N

motorMonitoring

\
AN

\

positioner

S

controlValve

measuremen< Detection, measurement electrical
/\ \ density
\\ flow
\\ > level
- \ quality
pressure

speedOrRotaryFrequency

.
rauraturi

temperature

weightMass

distanceOrPositionOrPresence

operatorinterface

Dialogue / operator interfaces

pushButton

joystick

keypad

pilotLight

stackLight

display

combinedButtonsAndLights

FDT
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Domain () Subdomain

classificationDomainld IEC domain group name classificationld

operatorStation

modulesAndControllers Logic / universal 1/0 modules generallnput

and controllers

generalOuput

combinedinputOuput

relay

timer

scanner

programmay{@ontromer\

<Schgma name="

microgoft-com:datatypes">
<l}-Definition of Attributes-->

<AttributeType
lowAlgrm"/>
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType

FDTDataTypesSchema" xmlns="urn:schemas-microsoft-co

name="alarmType" dt:type="enumeration" dt:value

name="binData" dt:type="bin.hex"/>
name="bitLength" dt:type="ui4"/>

name="byteArray" dt:type="bin.hex"/>
name= "byteLength" dt: type-"ui4"/>

positigner actuator nc_rc encoder anale digitallnput digital
electrgchemicalAnalyser dtmSpecific universakanalyse mbinedlO digitalCombinedlO re
controller angle limitSwitch converter motor switchboard c akerpowerMonitoring distributionPanel con

protedtionStarter

speedPrRotaryFrequency radiation weightMas

stacklight display

softStarter drive axisContrg controlValve electrical density
i esence pushButton joystick keypad pil
combinedButtonsAndLights \opera i IiInput generalOutput combinedinput

relay fimer scanner programmab)e€

<AttributeType

invaligqCommunicationRefer
dtmSgecific notSupportedF ature s

<AttributeType
allDatpLoaded"/>

<AttributeType
bitEnymerator ind

structlyired dtmSpecific"/

<AttributeType
<AttributeType
<AttributeType
<AttributeType
<Attribut
<Attribdte
<Attrib
<Attribute

<A ttnbuteTyp
<Attribute Type
<AttributeType
<AttributeType
<AttcibuteType

dt:values="abort
ewices noPendingRequest unknownError t

name=" meration" dt:values="default validModified invalidM
3 : F erdation" dt:values="byte float double int unsigned enum
ex \asciji ] S d, bitString hexString date time dateAndTime duration

Vdt: type "string"/>

index" dt:type="ui4"/>

="name" dt:type="string"/>

name="number" dt:type="number"/>

name="reference" dt:type="string"/>

name="signalType" dt:type="enumeration" dt:values="input output "/>

emas-

Alarm

valve
Dutput
Corder
tactor
huality
tLight
Dutput

busy
meout

dified

erator
binary

ng = (1

<Attrtbutetype
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType

reme="statievatuedttype="nurmbery

name="statusFlag" dt:type="enumeration" dt:values="ok warning error invalid"/>
name="storageState" dt:type="enumeration" dt:values="persistent transient"/>
name="string" dt:type="string"/>

name="tag" dt:type="string"/>

name="time" dt:type="dateTime"/>

name="vendor" dt:type="string"/>

name="version" dt:type="string"/>

name="nodeld" dt:type="id"/>

name="readAccess" dt:type="boolean" default="1"/>

name="writeAccess" dt:type="boolean" default="0"/>

name="deviceTypeld" dt:type="ui4"/>

name="subDeviceType" dt:type="string"/>

name="deviceTypelnformation" dt:type="string"/>

name="languageld" dt:type="ui4"/>

name="manufacturerld" dt:type="ui4"/>

name="busCategory" dt:type="uuid"/>

<AttributeType name="substituteType" dt:type="enumeration" dt:values="lastValue lastValidValue upperRange

lowerRange"/>
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<AttributeType name="path" dt:type="uri"/>
<AttributeType name="communicationType" dt:type="enumeration" dt:values="supported required"/>
<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 name="documentClassification" dt:type="enumeration" dt:values="help technicalDocumentation
orderinglnformation miscellaneous"/>
<AttributeType name="deviceGraphicState" dt:type="enumeration" dt:values="device diagnosis oem"/>
<AttributeType name= "deviceTypeInformationPath" dt:type="uri"/>
<AttributeType name="systemGuiLabel" dt:type="string"/>
<AM&MLMSAMQQ dt-type="string"/>
<AttributeType name="systemTag" dt: type strlng ">
<AtfributeType name="channelMode" dt:type="enumeration” dt:values="com
procegsValue"/>
<AtfributeType name="physicalLayerName" dt:type="string"/>
<AtfributeType name="physicalLayer" dt:type="uuid"/>
<AttributeType name="busRedundancy" dt:type="ui4"/>
<AttributeType name="modifiedInDevice" dt:type="boolean" default="0"/>
<AttributeType name="dtmStateMachine" dt:type="enumeration" dt:va
goingQffline online"/>
<AtfributeType name="orderCode" dt:type="string"/>
<AtfributeType name="deviceTypeVariant" dt:type="string"/>
<AtfributeType name="deviceTypeVariantinfo" dt:type="string"/>
<AtfributeType name="bitPosition" dt:type="ui4"/>
<AtfributeType name="boolValue" dt:type="boolean"/>
<AtfributeType name="classificationDomainld" type="enuy j dt:values="powerDistripution
motiofjControl measurement operatorinterface modulesAnd |
<AttributeType name="dataSetID" dt:type= d

modyleSlot

goingPnline

AN
Pd
=
=
O
c
<
(0]
_|
<
he)
(0]
3
Q
3
[0}
I,
o
[0]
"
(o]
=
©
=
[}
35
D.
a
i
‘<
+ T
,
7]
)
=
2

<AttributeType name-"leveIOfSupport dt: typ— wvalues="full partial" />
<AttributeType name="
<AttributeType name="
<AttributeType name="
<AttributeType name= :
<AttributeType name="dtmBevTypelDVersien™dt:type

<l3-Definition of Elements--

<ElgmentType namé€="Sen i
<attribute tyd
<attribute type="applicati

</ElementType>
<H IementTyp

</Elem
<HlementType 12 L
<attrib 3= d”required="no"/>
<attribute~type= ber" required="yes"/>
</ElementType>
<EleentFype name="Current" content="empty" model="closed">
<gttribute/type="nodeld" required="no"/>
<attr|bute type "dataSetID" required="yes"/>
< l.l.l IUUI.G I.leG— uUObI I|JLIUII' Icqullcu—' IIU"II
</ElementType>
<ElementType name="Supported" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="dataSetID" required="yes"/>
<attribute type="levelOfSupport" required="no" default="partial"/>
<attribute type="description" required="no"/>
</ElementType>
<ElementType name="DataSetFormats" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="Current" minOccurs="1" maxOccurs="1"/>
<element type="Supported" minOccurs="0" maxOccurs="*"/>
</ElementType>
<ElementType name=" Classificationld" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="classificationld" required="yes"/>
</ElementType>
<ElementType name=" Classificationlds" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
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<attribute type="classificationDomainld" required="no"/>
<element type="Classificationld" minOccurs="1" maxOccurs="*"/>
</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"/>
<atiribute type="name" required="yeg"/>
<gttribute type="boolValue" required="yes"/>
<gttribute type="descriptor" required="no"/>
</ElgmentType>
<ElenentType name="AlarmEnumerationEntries" content="eltOnly" model="closed">
<gttribute type="nodeld" required="no"/>
<dlement type="AlarmEnumerationEntry" minOccurs="1" maxOccurs="*"/>
</ElgmentType>
<HlementType name="DeviceTypeVariant" content="empty" model="clos
<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" mod
<attribute type="nodeld" required="no"/>
<element type="DeviceTypeVariant" minQccurs="1"
</ElementType>
<ElementType name="BusRedundancy " content="empty
<gttribute type=" busRedundancy " required
</ElenentType>
<ElefnentType name="ChannelMode" contentF"'empty" model=

</ElgmentType>
<ElgmentType name="Ch
<attribute required=
<element type="Ch

</ElgmentType>
<ElgmentType nam C
<attribute requiréd

<element type="B
<element ma
</ElgmentType>

<HlementType {
<attribute type="n e d="no"/>

<attribut ype" required="yes"/>

</Elem

<HlementType con" content="empty" model="closed">
<attrib :
<attribute~type="deviceGraphicState" required="no"/>

<attribufe.type " required="yes"/>
</Elementlype>
<HlemeniType name="DeviceBitmap" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
attribute ty pc—"dcv;\,calaph;bstatc" |cqu;|cd—"yco"l’
<attribute type="path" required="yes"/>
</ElementType>
<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>
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<ElementType name="BusCategory" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<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"/>
</:Ipmpn1T\/pp>

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

<attribute type="url" 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="Ilabel" 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" m
<element type="DocumentUrl" minOccurs="0"
<element type="DocumentExe" m

</group>

</ElementType>

A

<HlementType name="DtmDocuments" cont
<attribute type="nodeld" required="no"/
<group order="many">

</group>
</ElementType>

<HlementType name="D
<attribute typ D
<attribute type='fead

<attribute type="wri
<attribute type='
<attribute type=
<attribut

<aftri R ‘ ypelD" requwed "no"/>
<attrib > ypelDVersion" required="no"/>

<element-type= ionInformation" minOccurs="1" maxOccurs="1"/>
<element.type p
<element type="BusCategories" minOccurs="0" maxOccurs="1"/>
<element type="Devicelcon" minOccurs="0" maxOccurs="*"/>

<élement type="DtmDocuments" minOccurs="0" maxOccurs="1"/>

1 Y (1T ; Bk i - non o IEAIW]
et Yy pe= DeviceoTtap Mo tturS= o mMaxoctcurs= 7

<element type="Classificationlds" minOccurs="0" maxOccurs="1"/>
<element type="DataSetFormats" minOccurs="0" maxOccurs="1"/>
<group order="one" minOccurs="0" maxOccurs="1">
<element type="DeviceTypeVariants"/>
<element type="DeviceTypeVariant"/>
</group>
</ElementType>
<!-- 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>
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<ElementType name="NumberData" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<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">

i =" " i ="nn"/>

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

</ElementType>

<!3}- 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
</ElementType>

<HlementType name="EnumeratorEntries" content="eltOnly"
<attribute type="nodeld" required="no"/>
<element type="EnumeratorEntry" minOccurs="1"
</ElementType>
<HlementType name="BitEnumeratorEntrie
<attribute type="nodeld" required="no"/>

</ElementType>
<HlementType name="EnumeratorVariable" \ odel="closed">

</ElementType>
<l3- Definition of Bit Enumerat6

<HlementType name="BitVariable} cCe 'eltOnly"smodel="closed">
<attribute typ 0
<element type " minOccurs="0" maxOccurs="*"/>

</ElementType>

<HlementType napie<"Bi orVariable" content="eltOnly" model="closed">
<attribute type
<element ninOccurs="1" maxOccurs="1"/>
<element type= Entries" minOccurs="0" maxOccurs="1"/>
</ElementType>
<}-D itic
<HlementType aame i "eltOnly" model="closed">
<attrib 3= d”required="no"/>

<attribute~ty dAccess" required="no"/>
<attribute.type="writeAccess" required="no"/>
<group order="one" minOccurs="0" maxOccurs="1">
<element type="EnumeratorVariable"/>
<element type="ChannelReference"/>
l'ynvup
</ElementType>
<!l-- Definition of LowerRange -->
<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>
<l-- 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"/>
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<element type="ChannelReference"/>
</group>
</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 f\/pn:"wriprercQ" n:\n'nirpdz"nn"/>

<attribute type="nodeld" required="no"/>
<element type="Range" minOccurs="1" maxOccurs="*"/>

</ElementType>

<l3- 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=
<attribute type="nodeld" required="no"/>

<element type="ChannelReference" minOccurs="1" maxOccu
</ElementType>

<!}- Definition of Alarms -->

<HlementType name="StaticValue" content="empty" model=
<attribute type="nodeld" required="no"/>
<attribute type="staticValue" required=
</ElementType>

<HlementType name="Alarm" content="eltOn
<attribute type="nodeld" required="no"/>
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<element type="

</group>
</ EIementType><>
<HlementType name="A
<attribute type="

</ElementType>

<Il}- DtmVari

<HlementType name
<attribut f
<

</Elem

<HlementTypena
<attribute

<attribufe.type erence" required="yes"/>

</Elementlype>

<l}- StructuredVariable -->

<HlementType name="StructuredElement" content="eltOnly" model="closed">

ny

attl;butc typc—"nudc:d" IC\.{U;ICCII—"IIU T

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

<group order="one" minOccurs="1" maxOccurs="1">
<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"/>
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<attribute type="dataType" required="yes"/>
<attribute type="byteLength" required="no"/>
<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"/>
<!I-- 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"/>
<l-- for type: bitEnumerator -->
<element f\/r\p:"Rinnr\/\/nri;\hlp"l>
<!-- for types: binary, dtmSpecific -->
<element type="StructuredVariable"/>
<l-- 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>
<i}- Value -->
<HlementType name="Value" content="eltOnly" model="
<attribute type="nodeld" required="no"/>

<element type="Display"/>
<element type="Variant"/>
</group>
</ElementType>
<l}- DTMVariableStatus -->
<HlementType name="Statustforma t= odel="closed">

<attribute type="readAcce

<attribute type=twriteAccess Jui
<element ty .@» ) i maxOccurs="*"/>
</ElementType>

<l}- DtmVariable -->
<HlementType napie i ="eltOnly" model="closed">

<attribute type="n > JUi "yes"/>
<attribut "des ired="no"/>

<e inOccurs="1" maxOccurs="1"/>
<element " minOccurs="0" maxOccurs="1"/>
<element typ®e minOccurs="0" maxOccurs="1"/>
<attribute usFlag" required="no"/>

<element.type=!Statusinformation” minOccurs="0" maxOccurs="1"/>
</Elementlype>
<HlementType name="DtmVariables" content="mixed" model="closed">
<attfibute type="nodeld" required="no"/>
U:CIIIGIIt ty'JC-"SUIIIGIIt;\,:IIfUI IIIGt;UII" III;IIC\;\,UIO-"C" IIIGI\C\(\;UID_
<attribute type="name" required="yes"/>
<attribute type="descriptor" required="no"/>
<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>
<l-- 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"/>

[IEAIN]
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<attribute type="descriptor" required="no"/>
</ElementType>
</Schema>

C.3 FDTApplicationldSchema

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

\D
applicptionld Identification of the current application context (The enumeration reférs.to th
DTM Realization Elements)

Table C.6 — Description of applicatigh

=
s \

Tag De r|pt|

Applicptionld FDT global application id coded as é{n erf rﬁeratlo

FDTApplicationlds Collection of appllm/aztkkn id A X / (\

FDT Root tag \ \ \ \ )

<Sche
microg
<l
<A r t:values="fdtAdjustSetValue fdtAssetManagement
fdtAuditTrail fdtConflgur on 0Si fdtManagement  fdtObserve  fdtOfflineCompare
fdtOfflineParameterize i terize fdtldentify fdtCalibration fdtMainOpgration

fdtNetjvorkManagemen "/> »
<l}- Applicationld ies er inte e called -->
<HlementType nan ' 3 pty" model="closed">

</ :IementType>
<l

<H

emas-

</Elerfy

<!

<H

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

<element type="FDTApplicationlds" minOccurs="1" maxOccurs="1"/>
</EleméntType>

</Schenia>

Example:

See usage within DTMFunctionsSchema

C.4 FDTUserInformationSchema
Used 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
loginTime 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
userNpme Name of the current user

Table C.8 — Description of user information elem

Tag Descriptioy\\ m}i \/
N

FDTUsgerInformation Description of the user role &

FDT Root tag

<Schgma

emas-microsoft-com:xml

xmlinsfdt="urn:schemas-microsoft-com:datatype taTypesSchema.xml">

planningEngineer"/>

-

<!t-Definition of Attributes-->

<AttributeType name="administrator" dt:type=
<AttributeType name="loginLocation" dt:type=
<AttributeType name="loginTime" dt:type
<AttributeType name="oem

<AttributeType name="projectNamege
<AttributeType name="sessionD
<AttributeType name

dt:values="observer operator mainte

<AttributeType e="v S
<It- FDTUserln ion
<It-the contents ofap”FD1 ion instance lies in the responsibility of the frame-applicatio

<BlementType ndme 9 s ="empty" model="closed">

<!-- userleyel as defined within the FDT sepcification -->
<attribute/type="oemService" required="no"/>

<l--oemService set to True enables OEM access -->

<attribute type="administrator" required="no"/>
<Is~“administrator set to True enables administrative access -->

Ldata"

hance

h only

<attribuie type='loginTime" required="no />
<!-- time and date of login for this session -->
<attribute type="loginLocation" required="no"/>
<!-- station description at which the user loged in -->
<attribute type="sessionDescription" required="no"/>
<l-- descriptive string for the actual session -->
</ElementType>
<!-- 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 version="1.0" encoding="UTF-8"?>
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<FDT xmlins="x-schema:FDTUserInformationSchema.xml" xmlns:fdt="x-
schema:FDTDataTypesSchema.xml">

<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 attribute

- . N 5
Attribute Description A( (\'\\k

major Major part of the FDT specification version on which the implementation of a
DTM is based on. For FDT specification, 1.2.1.0 Wa be setto “1’

minor Minor part of the FDT specification version on wkich the~impl| ehret\icyof a
DTM is based on. For FDT specification 1.2/1\.(Qt hall\be t'to ‘2’

release release part of the FDT specification version~an MthWntation of a
DTM is based on. For FDT specific?t'm shall be'set to™*1’. It is

highly recommended to use this att |but}.\

build build part of the FDT specificati \%?&) onrwhich the implementation of a
DTM is based on. BPer FDT specification A.2, it shall be set to ‘0’. Itis
highly recommended te_use  this atfribute.

Table C.10 — Descri tio@f\D information elements

Tag N scription

N/
e

I

DtmD¢viceTypes E)Qllpc\?m of &Q\Mtyﬁai

Dtminfo O\ |pescribs the DT itself

DtmS¢hemaPath < path withyprotocol specific schemas and XSLT files (path

ackslash). It is expected that this path contains no other
Invorderto avoid validation errors, it is recommended to avoid using XML-
(\ spevific characters (like ‘&’) in this path.

DtmS her?a/P\ath \\\ Cullection of DTM schema paths

FDTVérsion \ \D9(>|nition of the element which specifies the version information on which the
implementation of a DTM is based on

FDT \/ Root tag

<Schema name="DTMInformationSchema" xmlns="urn:schemas-microsoft-com:xml-data" xmins:dt="urn:schemas-
microsoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml|">
<l--Definition of Attributes-->
<AttributeType name="major" dt:type="number"/>
<AttributeType name="minor" dt:type="number"/>
<AttributeType name="deviceTypelnformation" dt: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"/>
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<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"/>
</ElementType>
<ElementType name="DtmSchemaPaths" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" reqU|red— 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 f\/pn:"fdf'\/prcinnlnfnrm;\tinn" minQccurs="1" maxQccurs="1"/>
<element type="DtmSchemaPaths" minOccurs="0" maxOccurs="1"/>
<element type="DtmDeviceTypes" minOccurs="1" maxOccurs="*"/>
</ElementType>
<HlementType name="FDT" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<element type="DtmInfo" minOccurs="1" maxOccurs="1"/>
</ElementType>
</Schegma>

Examples:

<?xml|version="1.0"?>
<FDT kmIns="x-schema:DTMInformationSchema,xml" xmIns:fdt=
<Dtminfo>

<fdt:VersionInformation name="myname'
<DtmSchemaPaths>
<DtmSchemaPath
fdt:path="file://c:/mySchemaPath/" />
</DtmSchemaPaths>
<DtmDeviceTypes>
<fdt: DtmDeV|ceT pe

70B9"

<fdt:Support s
<fdtsLang ageld a

</fdtrt

<fdt:Bus a egori

busCgtegoryName="Profibus D >

busCategory="036D1499-387B-11D4-86E1-00E0987470B9"
ypeEntry communicationType="required"/>

: busCategory="12345678-ABCD-7890-86E1-00E09872370B9"
busCgtegoryName= "Prl ate B

busCgtegoryNames
<fdt:CommunicationTypeEntry communicationType="supported"/>
<fdt:PhysicalLayer physicalLayer="036D1590-387B-11D4-86E1-00E0987470B9"
physidalLayerName="IEC61158-2"/>
</fdt:BusCategory>
lfdt:BusCatogories
<fdt:Devicelcon path="file://c:/programs/manufacturer/icons/device.ico" />
<fdt:Devicelcon deviceGraphicState="device" path="file://c:/dev.ico" />
<fdt:Devicelcon deviceGraphicState="diagnosis" path="file://c:/devdiag.ico" />
<fdt:DtmDocuments>
<fdt:DtmDocument label="Online Help" help="Help for Dtm" documentClassification="help"
documentLanguageld="1033">
<fdt:DocumentFile file="c:\mydtm\helpEN.chm"/>
</fdt:DtmDocument>
<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>
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<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" />
<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"/>
<fdf'Q||lnlnnr'n=r1 dataSetID="036D01497-387R-11D4-86F1-00EQ0987270BA" Ip\/plﬂan'nlnnr ="full"
description="The default value for fault action is not supported in this version"/>
</fdt:DataSetFormats>
<fdt:DeviceTypeVariants>
<fdt:DeviceTypeVariant deviceTypeVariant="PM255-EX" deviceType Afc ‘ Info"
orderGode="ExampleOrderCode1"/>

<fdt:DeviceTypeVariant deviceTypeVariant="PM255-TX" Info"
order@ode="ExampleOrderCode2"/>

<fdt:DeviceTypeVariant deviceTypeVariant="PM255-Z2X" Info"
order@ode="ExampleOrderCode3"/>

<fdt:DeviceTypeVariant deviceTypeVariant="PM255-XX" Info"

order@ode="ExampleOrderCode4"/>
</fdt:DeviceTypeVariants>
</fdt:DtmDeviceType>

</DtmDeviceTypes>
</Ptminfo>

</FDTp

Example for IEC 61784 CPF 3:

<?xml|version="1.0"?>

<FDT KkmlIns="x-schema:DTMInform
<Dtminfo>

<FDTVersion major

<DtmDeviceTypes>
<fdt:Dt -@
#Profipus_DP

GSD_Revision =2
Venddr_Name
Modell Name
Revisipn

Ident_|[Number
Protoqdol_Ident
Statiop_Type
Bitmap_Devwi
FMS_gupp
Hardware_Release
Software_Release
31.25]supp =
45.45|supp =
93.75] supp =

187.5 Leupp
MaxTsdr_31.25 =100
MaxTsdr_45.45 =250
MaxTsdr_93.75 =1000
MaxTsdr_187.5
Redundancy
Repeater_Ctrl_Sig

24V _Pins =0
Freeze_Mode_supp =0
Sync_Mode_supp
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 =

noan
o

o

DWOHZ—=2N—-=20O0
a
o

w
(o]

-
N
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User_Prm_Data_Len =0
;Ext_User_Prm_Data_Const(0) = 0x00,0x00,0x00

;Empty module
Module = &amp;EMPTY_MODULE&amp; 0x00
EndModule

deviceTypelnformationPath="file://c:/myDtm/myGsdFile.gsd"

<fdt:VersionInformation name="myname" vendor="myVendor" version="1.0" date="2000-08-05"/>
<fdt:SupportedLanguages>
<fdt:Languageld languageld="1131"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt-BusCateqgory busCategory="03601499-387R-11D4-86F 1-00F0A87270B9"
busCgtegoryName="Profibus DP/V1">
<fdt:CommunicationTypeEntry communicationType="required"/>,
</fdt:BusCategory>
</fdt:BusCategories>
<fdt:Devicelcon path="file://c:/programs/manufacturer/icons/device.ico

<fdt:DtmDocuments>
<fdt:DtmDocument label="Online Help" help="Help for \Dtm"
documentLanguageld="1033">
<fdt:DocumentFile file="c:\mydtm\helpEN.chm"/>
</fdt:DtmDocument>
<fdt:DtmDocument label="Online Hilfe" help i ur B documentClassificationq"help"
entLanguageld="1031">

'help

docum

elp="Order our Products"
docuni

" help="Find a Prpduct"

docuni
-41033"
/>
ata set
in encf
="full"
descri
="full"
descri

deviceTypeVariant="PM255-EX"

deviceTypeVariantinfo="PM255-EX] Info"
order@odez*ExampleOrdéerCode1"/>
<fdt:DeviceTypeVariant deviceTypeVariant="PM255-TX" deviceTypeVariantinfo="PM255-TX| Info"
orderGodé="ExampleOrderCode2"/>
fdt-DcV:bcTpr‘V’al;Olll UCVI\;CI y'JUVOIIGIIl—'PIlV‘IZGG ZX" dUV;L’UTYPG\V’aI;GIIt:IIfU-"PI‘V‘IzSG ZI\ InfO"
orderCode="ExampleOrderCode3"/>
<fdt:DeviceTypeVariant deviceTypeVariant="PM255-XX" deviceTypeVariantinfo="PM255-XX Info"
orderCode="ExampleOrderCode4"/>
</fdt:DeviceTypeVariants>
</fdt:DtmDeviceType>
</DtmDeviceTypes>
</Dtminfo>
</FDT>

C.6 DTMFunctionCallSchema

Used at:

IDtmActiveXInformation::GetActiveXGuid()
IDtmActiveXInformation::GetActiveXProgld()
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IDtmApplication::StartApplication()
IDtmDocumentation::GetDocumentation()
IFdtChannelActiveXInformation::GetChannelActiveXGuid()
IFdtChannelActiveXInformation::GetChannelActiveXProgld

The XML document provides information to specifiy a specific function call (see Table C.11).

Table C.11 - Description of function call attributes

Tag Description

FDTF{nctionCall Definition of the element which specifies a specific function cgll-\

FDT Root tag

<Schg¢ma name="DTMFunctionCallSchema" xmlns="urn:schemas-microsoft-con
xmlnsjdt="urn:schemas-microsoft-com:datatypes" xmins:fdt="x-schema:FD : .
xminsfappld="x-schema:FDTApplicationldSchema.xml" xmIns:func="x-schema: DI i Dulk
xminsfops="x-schema:FDTOperationPhaseSchema.xml">

<!t-Definition of Elements-->

<BlementType name="FDTFunctionCall" content="eltOnly"
<attribute type="fdt:nodeld" required="no"/>
<attribute type="func:functionld" required="yes"/>
<element type="appld:Applicationld" minOccurs="0"
<attribute type="ops:operationPhase"
</ElementType>
<BlementType name="FDT" content="eltO

<element type="FDTFunctionCall" mi
</ElementType>
</Schema>

Example:

<?xml version="1.0
<FDT|xmIns="x-schema/ DTN i "
xmlnsfappld="x-schema: i
schema:FDTOperat

<HDTFunction

</FDTFu
</FDT>

C.7 | DTMF

L
\
IDtmParameter::SetParameters()

The XML document provides all instance specific information about a device. For a
description of the document contents see Table C.12 and Table C.13.

Table C.12 — Description of parameter document attributes

Attribute Description

busAddress Network participant number of a device according to fieldbus protocols like
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
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Attribute Description

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

the configuration part of each network participant and ca s the bus
parameters of the corresponding master device.

A
configurationData Additional configuration data as binary stream according to(the.fiel s
specification /\

a

module Unique identifier for a module within the na space of the.devi
instance 2\

moduleTypeld Unique identifier for a module type wim s&ce fthg\éevice
type m&

redunglant Specifies whether a device or dulek\K}mkdant

slaveAddress Universal slave address e.g. Wdres for\ES\Q‘(?S4 CPF 9

communication

slot Unique identifier e slot a m dulg\w)th e name space of the
device instan

Table C.13 - Descnp@@%r\\e@ocument elements

Tag escrlptlon

M|on of data type ‘fdt:NetworkInfo’ as defined in

Q i evice DTMs with more than one required protocol
i tegory in BusInformation.

Buslnformation

Application has to consider:

the first Businformation element in the DtmParameter document of
the DTM is regarded as primary protocol;
e the Frame Application needs to check if the primary protocol of the
DTM is supported by the channel and

1.2 Frame Application has to consider:

e The DTM can support only one protocol, because the old schema
supports only one BusIinformation element

DtmD¢gvice Description of a device instance

L | pl Hn I‘ n i l'\'l'l\ll HAY i i &l t3 1
rt—S—Feeomeha et WHR-FROF taf-oRefeguirea Prote€or

include Buslnformatlon for each protocol

ExportedVariables 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

InternalChannel An internal channel is the connection point for an internal module within the
internal topology

InternalTopology Description of the internal topology of a modular device build as a none
software modular DTM

MasterSlaveBus Description of bus parameters for communication and configuration 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
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Tag Description

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 DPTM can be used by an redundant aware parent component as DTM for a redumdant

slaveg, the parameter document shall provide additional redundancy infor

e the Businformation element shall contain a BusRedundancy elente thsthe*aumBber of

slipported redundant fieldbus interfaces of the slave.

It is fecommend that with the address, set by calling SetPar arent.compgnent
provides complete redundant address information. Then detect [if its
appropriate slave is used as redundant slave. Only in this ase ifi L ndancy handling
is to pe activated within the DTM, for example during comn INE or configuration
dialogs. Therefore, it is recommended to set all f using SlaveAddress
elements by the parent component.

<Schgma name="DTMParameterSchema" -data" xmins:dt="urn:schemas-

microgoft-com:datatypes” xmlns:fdt="x-schema:
<l}-Definition of Attributes-->

<AttributeType name="busAddress" dt:type="ui¥

<AttributeType name= "busMasterConflgura jonPart" dt

<AttributeType name="configurationData" dt:typ

<AttributeType name="module

<AttributeType name="moddleTyypel

<AttributeType name="redunant"

<AttributeType name="s|a

<AttributeType name="

<l}-Definition of ElJemen
<HlementType na "SI eAddr = pty" model="closed">
<attribute type d

<attribute type="
<attribute type

</ElementType
<H IementT pe n a Bus" content="empty" model="closed">

</ElementType>
<HlementType name="UserDefinedBus" content="mixed" model="open"/>
<HlementType name="BuslInformation" content="e|t0n|y" model="closed">

<attr|bute type= "fdt nodeld" requwed "no"/>
<at Zng c TS

<element type="fdt:BusRedundancy" maxOccurs="1" minOccurs="0"/>
<group order="one" minOccurs="0" maxOccurs="*">
<element type="SlaveAddress"/>
<element type="MasterSlaveBus"/>
<element type="UserDefinedBus"/>
</group>
</ElementType>
<ElementType name="ExportedVariables" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<element type="fdt:DtmVariables" minOccurs="1" maxOccurs="1"/>
</ElementType>
<ElementType name="Module" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="fdt:readAccess" required="no"/>
<attribute type— 'fdt:writeAccess" reqU|red— no"/>
<attribute type="moduleld" required="yes"/>
<attribute type="modu|eTypeId" required="no"/>
<attribute type="slot" required="no"/>
<attribute type="redundant" required="no"/>
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<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="e|t0n|y" model="closed">
<attribute type="fdt:readAccess" required="no"/>

<attr|bute type=" fdt wrlteAccess reqU|red— no"/>
=" ="nao"/>

<element type="BusInformat|on minOccurs="0" maxOccurs="1"/>

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

<HlementType 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" maxOcc
<element type="BusInformation" minOccurs="0" maxOccurs=
<element type="InternalTopology" minOccurs="0" maxOccugs

</ElementType>
<HlementType name="FDT" content="eltOnly" model="closed

<element type="DtmDevice" minOccurs
</ElementType>
</Schegma>

Example for a simple|o

<?xml version="1.0"
<FDT xmlns="x :
fdt:stqrageState="persisie

<ft:DtmDeviceTypé
<fdt:Versionlriforma = i " vendor="Vendor name" version="1.0"

05"/>

</ dt:DtmDeviceType>
<DtmDevice fdt:tag="00PGH10EC001">
<fdt:ChannelReferences>

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

date="2000-08-

<fdt.ChannelReference idrei= temperature 7>
</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"/>
<fdt:EnumeratorEntry index="3" name="F"/>
</fdt:EnumeratorEntries>
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</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:-Ditm\ariable>

<fdt:DtmVariable name="point3">
<fdt:Value>
<fdt:Display string="1.3"/>
</fdt:Value>
</fdt:DtmVariable>
</fdt:DtmVariables>
</fdt:DtmVariables>
</ExportedVariables>
</PtmDevice>
</FDT>

Example for a redundant slave:

<?xmllversion="1.0"?>

<FDT| fdt:dataSetState="default "

xmins{fdt="x-schema:FDTDataTypesSchema.xml">
<f@t:DtmDeviceType readAccess="1" writeA¢cess="0">

<fdt:Versioninformation

versioh="1.0" writeAccess="0"/>

</
<0

Reéference ‘id
IReference idref="n25"/>

<SlaveAddress fdt:readAccess="1" fdt:writeAccess="0" slaveAddress="123"/>
<SlaveAddress fdt:readAccess="1" fdt:writeAccess="0" slaveAddress="1234"/>
</Bus)nformation>
<ExportedVariables>

=" " ="ParaRoot">

chema:DTMParameterSchem

readAccess="1" vendor="myV

. xml"

bndor”

<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>
</DtmDevice>
</FDT>

Example for the usage of channel mode:

<?xml version="1.0"?>
<FDT xmlIns="x-schema:DTMParameterSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml"
fdt:storageState="persistent" fdt:dataSetState="default ">

<fdt:DtmDeviceType readAccess="1" writeAccess="0">
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<fdt:VersionInformation name="myname" vendor="myVendor" version="1.0" date="2000-08-05"/>
<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>
</fdt:DtmDeviceType>
<DtmDevice fdt:tag="myTag">
<fdt:ChannelReferences>
<fdt:ChannelReference idref="n1"/>
<fdt:ChannelReference idref="n25"/>
</fdt:ChannelReferences>
<InfprnnITn'nnIng\/>
<InternalChannel>
<Module moduleld="1">
<fdt:VersionInformation name="myname" vendor="myVendor

dates"20p0-08-
05"/>
<fdt:ChannelReferences>
<fdt:ChannelReference idref="m25.n1">
<fdt:Channellnformation>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1499-387B- 0987270B9"/>
</fdt:BusCategories>
<fdt:ChannelModes>
<fdt:ChannelMode channelMode=
</fdt:ChannelModes>
</fdt:Channellnformation>
</fdt:ChannelReference>

<fdt:BusCatego t 387B-11D4-86E1-00E0987270B9"/>
<fdt:BusCategory ateg 036D1499-387B-11D4-86E1-00E0987270B9"/>

ommunication" />
="processValue" />

</fdtCh
</M
</InternalChanne

</InternalTopolog

<fdt:Variant dataType="int" byteLength="2">
<fdt:NumberData number="4711"/>
</fdt Variant>

L alba) L
Hetvattre

</fdt:DtmVariable>
</fdt:DtmVariables>
</fdt:DtmVariables>
</ExportedVariables>
</DtmDevice>
</FDT>

Example for a modular device:

<?xml version="1.0"?>
<FDT xmlns="x-schema:DTMParameterSchema.xml" xmlins:fdt="x-schema:FDTDataTypesSchema.xml|"
fdt:storageState="persistent" fdt:dataSetState="default">
<fdt:DtmDeviceType>
<fdt:Versionlnformation name="Remotel/O" vendor="Vendor name" version="1.0" date="2000-08-05"
descriptor="Bus coupler"/>
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<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>
</fdt:DtmDeviceType>
<DtmDevice fdt:tag="00PGH10EC001">
<fdt:ChannelReferences>
<fdt:ChannelReference idref="Binary input"/>
</fdt:ChannelReferences>
<InternalTopology>
<lntarnalChannals
<Module moduleld="1">
<fdt:VersionInformation name="Al4" vendor="Vendor name" versio
05" d¢scriptor="Analog Input 4 Channels"/>
<fdt:ChannelReferences>
<fdt:ChannelReference idref="Al4.C1"/>
<fdt:ChannelReference idref="Al4.C2"/>
<fdt:ChannelReference idref="Al4.C3"/>
<fdt:ChannelReference idref="Al4.C4"/>
</fdt:ChannelReferences>
</Module>
</InternalChannel>
<InternalChannel>
<Module moduleld="8">
<fdt:Versionlnformation name="A04"
05" dgscriptor="Analog Output 4 Channels"/>

date="20(lO-08-

e" version="1.0" date="2000-08-

descriptor="Module type specific
paran

</
</FDT

mod

ExarEpIe for a modular device with one DTM for the bus coupler and a DTM for Ieach

<?xml version="1.0"?>
<FDT xmlins="x-schema:DTMParameterSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml"
fdt:storageState="persistent" fdt:dataSetState="default ">
<fdt:DtmDeviceType >
<fdt:Versionlnformation name="Remotel/O" vendor="Vendor name" version="1.0" date="2000-08-05"
descriptor="Bus coupler"/>
<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>
</fdt:DtmDeviceType>
<DtmDevice fdt:tag="00PGH10EC001">
<fdt:ChannelReferences>
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<fdt:ChannelReference idref="Binary input"/>
</fdt:ChannelReferences>
</DtmDevice>
</FDT>

<?xml version="1.0"?>
<FDT xmIns="x-schema:DTMParameterSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xm!"
fdt:storageState="persistent" fdt:dataSetState="default ">
<fdt:DtmDeviceType >
<fdt:Versionlnformation name="Al4" vendor="Vendor name" version="1.0" date="2000-08-05"
descriptor="Analog Input 4 Channels"/>
<fdt:SupportedLanguages>

<fdt-1 nngllagolrl |9ng||ngn|n|—"1"l>
</fdt:SupportedLanguages>
<fdt:BusCategories>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E0987270B
</fdt:BusCategories>
</fdt:DtmDeviceType>
<DtmDevice fdt:tag="00PGH10EC001">
<fdt:ChannelReferences>
<fdt:ChannelReference idref="Al4.C1"/>
<fdt:ChannelReference idref="Al4.C2"/>
<fdt:ChannelReference idref="Al4.C3"/>
<fdt:ChannelReference idref="Al4.C4"/>
</fdt:ChannelReferences>
</PtmDevice>
</FDT>

<?xml version="1.0"?>
<FDT xmlins="x-schema:DTMParameterSchema.x : ~schema:FDTDataTypesSchema.xml"
fdt:stqrageState="persistent" fdt:dataSetStaté="default ">
<ffit:DtmDeviceType >
<fdt:Versionlnformatio
descriptor="Analog Output 4 Channels

name" version="1.0" date="2000-(08-05"

</fdt:SupportedLanguages>

<fdt:BusCategories
<fdt:BusCatego 97-387B-11D4-86E1-00E0987270B9"/>
<fdt:BusCated C 1499-387B-11D4-86E1-00E0987270B9"/>

</fdt:DtmDevice
<DtmDevice fdt:tag=

:€hanne nceNdref="A04.C1"/>
:Channe

<fdt:DtmVariables name="Parameter" descriptor="root of parameters">
<fdt:DtmVariable name="Substitute Value" descriptor="Module type specific parameter">
<fdt:-\/alue>
<fdt:Display string="false"/>
</fdt:Value>
</fdt:DtmVariable>
</fdt:DtmVariables>
</ExportedVariables>
</DtmDevice>
</FDT>

Example for a completed datatype structure:

<?xml version="1.0"?>
<FDT xmlns="x-schema:DTMParameterSchema.xml" xmlins:fdt="x-schema:FDTDataTypesSchema.xml|"
fdt:storageState="persistent" fdt:dataSetState="default ">

<fdt:DtmDeviceType>
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<fdt:Versionlnformation name="Transmitter" vendor="Vendor name" version="1.0"

05"/>
<fdt:SupportedLanguages>
<fdt:Languageld languageld="1"/>
</fdt:SupportedLanguages>
<fdt:BusCategories>

<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-\/alua>

date="2000-08-

<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>
<fdt:DtmVariable name="Integer2">
<fdt:Value>
<fdt:Variant dataType="int">
<fdt:NumberData number="3"/>
</fdt:Variant>
</fdt:Value>
</fdt:DtmVariable>

ement bitLength="32">
bleReference reference="Float"/>

edElement bitLength="4">
VariableReference reference="Integer2"/>
redElement>

</pPtmPevice>
</FDT>

Example for device type variant

<FDT xmlIns="x-schema:DTMParameterSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml"

fdt:storageState="persistent" fdt:dataSetState="default ">
<fdt:DtmDeviceType readAccess="1" writeAccess="0">

<fdt:VersionInformation name="Name" vendor="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>

<fdt:DeviceTypeVariant  deviceTypeVariant="PM255-EX"  deviceTypeVariantinfo="PM255-EX  Info"

orderCode="ExampleOrderCode"/>
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</fdt:DtmDeviceType>
<DtmDevice fdt:tag="myTag">

</Dt.;1.1Device>
</FDT>

C.8

Used

DTMDocumentationSchema

at:

IDtmDocumentation::GetDocumentation()

The
contd
docu

XML document contains the instance specific information according e request
xt (function id, application id and operation phase) is described.via the\passed
ment of type DTMFunctionCallSchema (see Table C.14 and Tabl

Table C.14 — Description of documentation-attri

The
XML

Attribute Deyﬁktikg \él/\

path

Path to an object that has to be e be}d&w Wocument like
bitmaps or other graphical’elements

title

Human readable title fo the(do um\e\@tl%\/

Table C.15 — Descri elements

Tag \ (\\\)\ Description

Docun

hentVariable ( ﬁﬂﬁn\rée\dab \4 riaele>iescription with name, value, range, etc

Docun

entVariables \bol}sgtion\siﬁoQJmerﬁ variables

DTMS]

pecificXMLData g\% MW@&H information which shall be described by a private
le

DTMS

terForCompIet QOptional style information which has to be provided by a DTM if it
/\ \rAMM% cuments which cannot be described by the FDT standard
style

FDT

I%c‘ﬂ/tag

Graph

cReference \ eference to an object that has to be embedded within the document
/\ N like bitmaps or other graphical elements

<Schsg

xmins

schen
<

<A

ma namez" entationSchema" xmIns="urn:schemas-microsoft-com:xml-data"
dt="urn:schemas-microsoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml" xmIns:dt
a:DTMInformationSchema.xml" >

-Definition of Attributes-->

ttributeType name="path" dt:type="uri"/>

ni="x-

<A

uroute rypc fiaric="1uc Ut lype= Sty 7

<!--Definition of Elements-->
<ElementType name="GraphicReference" content="empty" model="closed">

<attribute type="fdt:nodeld" reqU|red— no"/>
<attribute type="title" required="yes"/>
<attribute type="fdt:descriptor" required="no"/>
<attribute type="path" required="yes"/>

</ElementType>
<ElementType name="DocumentVariable" content="eltOnly" model="closed">

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

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

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

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

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

<element type="fdt:Ranges" minOccurs="0" maxOccurs="1"/>
<attribute type="fdt:statusFlag" required="no"/>

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

</ElementType>
<ElementType name="DocumentVariables" content="mixed" model="closed">
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