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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Field Device Tool (FDT) interface specification —

Part 1: Concepts and detailed description

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization comgrising
alll national electrotechnical committees (IEC National Committees). The object/of IE is .to \prpmote
infernational co-operation on all questions concerning standardization in the electrica| and ele fIs. To
this end and in addition to other activities, IEC publishes International Standards, tions,
Tgchnical Reports, Publicly Available Specifications (PAS) and Guides as| “IEC
Pdblication(s)”). Their preparation is entrusted to technical committees; any | atefested
in|the subject dealt with may participate in this preparatory work. In and non-
gdvernmental organizations liaising with the IEC also participate in this{prepaxation losely
with the International Organization for Standardization (ISO) in acgord ined by
adgreement between the two organizations

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

3) IE[C Publications have the form of recommendations fgp ational
Cgmmittees in that sense. While all reasopakle effo f IEC
Pdblications is accurate, IEC cannot belheld\ress r any
misinterpretation by any end user.

4) In|order to promote international uniformit mittees undertake to apply IEC Publicjations
trgnsparently to the maximum extent posgi and regional publications. Any divergence
bgtween any IEC Publication and the correspond regional publication shall be clearly indicgted in
the latter

5) IEC provides no marklng procedy atg\its Tappraval and cannot be rendered responsible fqr any
equipment declared to b, .

6) Al| users should ensure [that

7) Ngq liability shal @ K { exppioyees, servants or agents including individual experfs and
members of its teshrical ce ittes National Committees for any personal injury, property damfage or
other damage of any by gther direct or indirect, or for costs (including legal feeg) and
expenses arising 0Nt \Q Se of, or reliance upon, this IEC Publication or any othgr IEC
Pdblications.

8) Atfention is ve references cited in this publication. Use of the referenced publicatipns is
inglispensable for the gorract app ion of this publication

9) Attentign i Q the passibility that some of the elements of this IEC Publication may be the subject of
pdtent held responsible for identifying any or all such patent rights

A PAS is a(te |ca specification not fulfilling the requirements for a standard but fade

availpble te-the pub

IEC-PAS 62453-1 has been processed by subcommittee 65C: Digital communications, of IEC

technical committee 65: Industrial-process measurement and control.

Follo

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

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

wing publication of this PAS, which is a pre-standard, the technical committee or
subcommittee concerned will transform it into an International Standard.


https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

-12 - PAS 62453-1 © IEC:2006(E)

This PAS shall remain valid for an initial maximum period of three years starting from
2006-05. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

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

Part 1: Concepts and detailed description

Part 2: INTERBUS communication

Part 3: PROFIBUS communication

Part 4: HART communication

Part 5: FOUNDATION FIELDBUS communication

@%

a
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INTRODUCTION

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

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

wide
contr

A de
field
FDT
all k
devig

eous

planning ar pnginppring tools_In IhQI‘fir‘IHQI', for use in extensive and hpfprngp
ol systems, typically in the area of the process industry, the unambiguous definiti

nd of fieldbusses and thus meets the requirements for\integ
es into heterogeneous control systems.

bn of

y the

iA the

n for

differgnt kings of

The

vers
publi
Vers

hout this PAS, referency
versions of this docul
f

attention of the reader is drawn to the fact that _-thro
ons other than Version 1.2.1 (this PAS) relate ‘to/ earli
r nges introduced bet

shed by the FDT Group (http://wwy. fdt-jig,arg l@o
on 1.2 and this PAS, see Annex .

bs to
ment
ween

=

9
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Field Device Tool (FDT) interface specification —

Part 1: Concepts and detailed description

1 Scope

1.1  Performance

This part of IEC 682453 includes the pnginppring and r‘nmmiccinning of field devices.
Fungtionality for documentation and audit trail support is also considered. Examples _and use
casep are mainly given for actors, sensors and remote I/Os. Of course, FDT is“prepared fo be
used| for devices like drives, analyzers, recorders, etc. as well.

The F cols.
The e to
the ¢ cope
to n¢g

The ionality
withi f the
devid

This

The » for all engineering tasks and the
assofiated tools. Therefore i jects ‘€lectrical Wiring planning, mechgnical
planfping, etc." or the j such as "maintenance, optimization,
archiving, etc." do notf rformance range of FDT. Some of tlhese
aspefcts may be includ jt i

1.2 Audience@

This material for developers of FDT compliant Ffame
Appl ed that the reader is familiar with Microsoft ActiveX!
technology arid e\Process Control industry or of the field devices

This | PA d to\facilitate development of DTMs and Frame Applications in the
langliage o spports Microsoft ActiveX. Therefore, the developer of the respgctive
component is€ g to be familiar with the technology required for the specific component.
Remgmber, FDT is a client/server architecture implemented in a first step with Microsoft
COM.2

1 Microsoft ActiveX is the trade name of the a product supplied by Microsoft. This information is given for
convenience of users of this document and does not constitute an endorsment by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.

2 Microsoft COM is the trade name of the a product supplied by Microsoft. This information is given for
convenience of users of this document and does not constitute an endorsment by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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2 Normative references

The following referenced documents are indispensable for the application of this PAS. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

ISO/IEC 19501:2005 Information technology — Open Distributed Processing — Unified
Modeling Language (UML) Version 1.4.2

3 Terms and definitions

For the purposes of this document, the following terms and definitions app

3.1
ActiveX
component technology based on the Microsoft Componen Dy lode SOM/DCIOM).
Formler standard was OLE controls (OCX)

3.2
Addressing
communication protocol specific identifier. Due to t
defined by the given protocol

0, the format, etf., is

3.3
Channel
procéss values and their properties whi Kare ia fieldbus communication. Ugually
the gccess to these data i channel description within the gublic
data|allows a Frame Apg itroller for a protocol specific acceps to
these data

3.4
Communication
fieldpus protocol spe

Compmunication ca

ices.

3.5
Communijcatio 3
devige ¢a ; dbus
system

3.6
Coniiguration
Systém‘eonfiguration created by configuring the plant components and the topology

3.7

Configure

setting parameters at the instance data set as well as the logical association of plant
components to build up the plant topology (offline)

3.8
Connection
established data path for communication with an selected device

3.9
Data
Xxxx See transient- and persistent data
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3.10
DCS Manufacturer / System Manufacturer
in this context the manufacturer of the engineering system

3.1

Device

piece of hardware which can be connected to a FIELDBUS system. It can be either a master,
a slave, a bus coupler, or...

3.12
Device manufacturer
manUifacturer of fieldbus devices, usually slave devices

3.13
Document
to dgcument means to generate the documentation

3.14
Docuyimentation
documentation is the human readable information abo ntext
of FIPT, the printed documentation and the documenta G c eant.
The gdocumentation can consist of several documents

3.15
Device Type Manager (DTM)
softw
rules

ness

3.16
Fielddevice
senspr or actor for mea

3.17
Frame Application
repre
tool,

ering

3.18
FDT
mod

3.19
GSD
text file‘eontaining a description of e.g. the PROFIBUS device with a predetermined syntpx. It
is delivered with e.g. the PROFIBUS device or can be obtained from the manufacturer

3.20

Multi user environment

environment which allows that more than one DTM instance can get access to an identical
instance data set

3.21
Net
single bus system or a group of connected bus systems

3.22
Nested Communication
communication path built up by a cascaded sequence of communication channels
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3.23
Parameterization
setting parameters at a device according to the task of the device (online)

3.24
Persistent Data
permanent stored data

3.25
Process
industrial process accessed through field devices. Data acquisition and control

3.26
Project Design
configuration of devices and process units to build up a net

3.27

Sesgion

a sepsion encapsulates one or more data transactions. e xangagtions, can be changes
initiafed by a DTM (e.g. during configuration) or by a . changes within
the topology). It is within the responsibility of the App t|on ko guarantee the|data

consjstency within a session

3.28
Transsient Data
temporary data during configuration. Tugn

4 Abbreviations

DCS
DTM
MIDL
OPC
PLC
SCADA
UML
XML

d Modelling Language
Extehsible Markup Language

5 Concept

5.1 “Status

In process automation, a control system often comprises more than 10,000 binary and analog
input/output signals. When a fieldbus is used, these signals are transmitted via the bus. To
this end, the field devices are connected directly to the bus or measured via remote I/O. More
than 100 different field device types from various device manufacturers are frequently in use.

The devices are configured and parameterized for each task. The device-specific properties
and settings must be taken into consideration when configuring the fieldbus coupler and the
bus communication, and the devices must be made known to the control system. Input and
output signals as well as function blocks provided by devices must be created and integrated
into the function planning of the control system.
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5.2 State of the art

The large number of different device types and suppliers within a control system project
makes the configuration task difficult and time-consuming today. Different tools must be
mastered and data must be exchanged between these tools (see Figure 1). The data
exchange is not standardized. Therefore, data conversions are often necessary, requiring
detailed specialist knowledge. In the end, the consistency of data, documentation and
configurations can be guaranteed by an intensive system test only.

The central workplace for service and diagnostic tasks in the control system does neither fully
cover the functional capabilities of the fieldbus devices nor can the different device-specific
toolsrbeimtegratedimtothe—systenTs—softwaretoofs— T ypicatty, devitce-specific toofs—Ttam only

be connected directly to a fieldbus line or directly to the field device.
R =
/ 4. _ | FunctionC
/ il
/ (\ ye control systems
/ N,

hart
/ ANCY
Device description 2
Function blocks
Device addresses
Device parameters

Device I/0s _ |

10 manufacturers
>100 device types
> 10000 1/Os

e
=
Iﬁi»

; Figldbus Foundation™

and multiple data input have determined field device
integration to date

5.3

In order tovmaintain~the continuity and operational reliability of process control technolopy, it
is ngcessary to fully integrate fieldbus devices as a subcomponent of process automation.
The pracess control systems must provide the communication path from a central enginegring
or operator workplace via the system and fieldbusses to the individual field devices.

The main aims are the following.
e Central workplace for planning, diagnostics and service with direct access to all field
devices

e Integrated, consistent configuration and documentation of the process control system, the
fieldbusses and devices

¢ Organization of common data for the process control system and the field devices
e Central data management and data security

e Simple, fast integration of different device types into the process control system.
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The integration of the field device technology into the engineering systems of process control
technology is not only to be limited to a small, generally valid set of configuration, service and
diagnostic functions - that would mean integration of the PROFILE definitions as a basic
definition for field devices. Instead, the integration is to result in the individual device
properties, characteristics and special features of the different device types being supported.
The planning and service tools provided by the device manufacturer are to be integrated as
device-specific software components into the engineering system (see Figure 2). The device
manufacturer defines the configuration, service and diagnostic functions for his devices
himself and also designs the appearance of his devices in the engineering environment of the
process control system.

It mysSt then be possible Tor these components 10 be Integraied nto the engineering systems
of all control technology suppliers. This reduces the costs for the device » facturer;-as he
only |needs to offer one standardized software component with all configuration servicg and
diagnostic functions for an intelligent field device. The frequent P off gpecificor cgntrol
systeém-specific adaptations, which have to be developed and ma i andNover for

one dlevice type, are to be eliminated as a result of a standardized ¢ » olggy.
The ¢ontrol system manufacturer has to implement the defiped inter for thevintegratipn of
all fieldbus devices only once. Manufacturer-specific andfar de secific\implementations

[ Device configtitation: = : R

............................ EC001 JC001

e o W (. <> —

>10 manufacturers
>100 device types
10000 1/0s

Figure2 - The potential of the field bus technology cannot be used until the field bus
has been homogeneously integrated into the engineering systems.

5.4 Technological orientation

Using the combination of a software component with a hardware component, like the driver
software for a printer, the "Plug & Play" principle is also being introduced in fieldbus
technology.

Moreover, as Microsoft Windows has established itself as the de facto industry standard,
there are few alternatives when choosing the operating system. 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 (OLE for Process Control) definition.
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Within FDT only 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 underlying object model is based on a client-server architecture that is easily extensible
for future functionality. The data exchange between the devices’ software components and
the engineering system is performed by means of XML (eXtensible Markup Language) which
also [allows for easily extending the conient of the mmiormation that 1s exchanged In |later
versions of FDT. The implementation of FDT’s client server architecture i ed on Michosoft
COM.

5.5 | Solution concept

The |FDT concept defines the interfaces between device- ifi sompomnents
provided by the device supplier and the engineering tool o urer.
The gevice-specific software component is called DTM (De&ui )-

The FDT concept can apply to any other applicatiorf fo i i vices. However, the
focus of the current version of FDT lies on engi [ \Missidning, diagnostics| and

documentation of fieldbus-based con
Audit Trail for applications like Asset I

ality is defined to achieve

The Pevice Type Managers are supplie vice.
The following properties are characteri

e I{is generally no stand-alo

Il rules of t e
Il user dialogs/con

A
A
A
U
F
e Automatic generatiol of d
0 g
P
F
O
F

ptting

eading @nd™wyiting of parameters from/to the field device

iagnostic functions customized for the device

rovision of the type-specific data for establishment of communication

e Provision of device/instance-specific data, e.g. to be used in function planning

e Devicel/instance specific documentation

e No direct connection to any other device

¢ No information on the engineering environment

e Support for one or more device types

The quantity of functions (optimized by the device manufacturer for its device) listed here
depends on the functional capabilities of the device. A DTM covers at least one field device.
DTMs can, however, also cover device families (for example, pressure transducers), for
example on the basis of Profiles or the entire palette of a manufacturer. Communication (via

the various bus systems of a control system) and data management are handled via the
interfaces of the engineering tool. Within the framework of overall system planning or plant
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management, a DTM must always be integrated into the appropriate engineering tool. Parallel
stand-alone operation may be implemented in special cases for example when migrating from
a stand-alone tool to a DTM. For reasons of data consistency, parallel operation of stand-
alone solutions and DTMs running in the system’s engineering tool accessing the same
devices are not intended. Stand-alone operation may typically be used for testing purposes in
a plant’s workshop.

A DTM is installed as a component of an engineering tool or any other application that
manages the device instances, provides the communication mechanisms and commissions
the associated component with device-specific tasks. In the following, those applications are
referred to as ‘Frame Applications’.

The following requirements apply to Frame Applications:

. o device-specific knowledge necessary
lanages all device instances and stores instance data

reates the device communication and connection (tool ro

lakes multi-user and server/client operation possib

N
N
d
e (uarantees system-wide consistent configuration
[\
1

3 akes care of data versioning

5.6 | Migration to Device Type Manager (D

Reflgcting the current situation, there axe aNo i 9 i i imple
I/O gensors to complex, modular Re S S . i i ity|, the
deviges can be divided into four categari

A: Simple devices tha

B: Adjustable dew ssure

tnansducer
d: Adjusta i - afdware but fixed software blocks, for example
remote 1/0O

Thege different deviegs) come i i ipti i even
theirfowd confi \d i [ [ i i i T all
these devic \ f the
devi¢e manufae urer does not see his primary task in developing a DTM.

For instance, simple devices of categories A and B may be sufficiently described by alfjeady
existing{sdevice descriptions or files containing information about the communication
capapitities—t—is—possibteto devetop —generic DT Ms—that——cam _imterpretthese device
descriptions and make the contained information and functions available for the system and
its user. Once a generic DTM for a specific device description is developed, all devices
supporting this description can be integrated using the same DTM.

On the other hand, for devices of categories C and D there may be already existing stand-
alone tools. FDT provides the openness to equip these tools with the FDT-interfaces and to
build DTMs out of existing stand-alone tools. That way, the device manufacturer’s investments
can be protected. DTMs that are equipped with external tools are seen as a way to migrate
towards FDT. The final goal of such a migration should be a DTM, which provides a well
integrated ActiveX-based GUI.

In the long run, each device manufacturer has the freedom to choose from the following
options for existing or new devices (see Figure 3).
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tay with the generic solutions based on device descriptions,

- Offer a DTM that is maintained as a stand-alone tool in parallel,

- B

uild a new DTM from scratch in order to introduce new features for handling the device.
...... Scope of FDT concept Device configuration tool
&

DCS
DDs

generic DTM

This

requirements of field de

6.1

This
Appl

DTM
diffef

supp

DTM
DTM

Standalone FDT =
Tool Interfaces FESERSENES T OO

Different DT
implementations for
simple devices to
mplex process
ntrol devices

specific DTM
‘from scratch’

EDT fundamentals

clause introduce

FDT over@

specificationde Dbjects and their interfaces implemented by the Frame
cation and the de iftc-applications called Device Type Manager (DTM).

5 Ca onotithic Frame Applications or to Frame Applications mag

en ded by one or more vendors. Vice versa a Frame Application

5 act-as server

Fram

e“Application has access.

for device information and functionality. Different vendors may provide
Servers. Vendor-supplied code determines the device functionality and data to which the
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o™
- Server o
yender o)

Frame Frame
Application DT M Application
Engineering Server Operater Station
vendor ##1 Vendor B vendor #1

v
Server

Application |

Standalone Tool
vendor ##2

Figure 4 - General FDT Client/Server relatiohship

At a high level, a DTM is comprised of several objects: the server object'and s el objects.

This pvice
itself] data
must hese

chan
meay

hlues

Acco The
FDT vice,
respée ange

betw|

With
infor

wofe fieldbus specific parameters that| give
yes, alarms, etc. (see Figure 5).

% parameter 1
parameter 2
parameter 3

Figure 5 - Channel/Parameter relationship

Thenn faldbuc Spee fic naramaata niain-_oll in'an-mnI-inn o Cron An atio naoadaf r the
CTTCTOIoTO S Pvuuuu Pululllevlu coftat—ar—thtrermaton—ar+fame l\rJrJllvuuvll LRASASAS oo

integration of the 1I/O data of a device. In general, channels carrying the parameters to
describe the 1/0 data are not the data sources - they are just representations for them. These
parameters should be thought of as simply specifying the address of the data, not as the
actual source of the data that the address references.

Furthermore a channel can carry the functionality for communicating via the channel with a
secondary communication protocol. Such a channel is called ‘Gateway Channel’ and will be
described in detail at subclause 10.2 Nested communication.

6.2 Where FDT fits

Although FDT is primarily designed to control the functionality of a device and for accessing
data to configure parts of the control system, FDT interfaces can be used in many places
within an application. At the lowest level they can get raw data from the devices into a SCADA
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or DCS to configure the bus master. At a higher level the Frame Application can start a
device-specific diagnosis application via the DTM. The architecture and design makes it
possible to build and to integrate scalable DTMs, where the functionality depends on the
capabilities of the device.

The scalability of DTMs will be explained later on.

6.3 General FDT architecture and components

FDT is a specification of interfaces to facilitate the interaction between a device-specific
application and a FDT Frame Application. This is shown below in Figure 6.

[Further Interfaces for FDT Extensions FDT Frame-A

Scope of FDT
Fm——————————— L *
DTM Applications v \
A N
\
|

o S
X

|

Diagnosis

Parameters *
A

N

EG - FDT interfaces
As a runtime/enyvikonment, DTM needs a so-called FDT Frame Application. This Ffame
Application Y e ipterfaces as defined in the FDT specification. Typically, the
FDT{FrameNApplicgtionh camprises client applications that use DTMs, some kind of database
for persiste ‘ evice/DTM data, and a communication link to the field devices. FDT-

Franmle Applicalions way“be represented by applications like engineering tools for cgntrol
systgms (probabty the>complete control system) or stand-alone tools for device configuration.
These applications "are called ‘Frame Applications’. Throughout this PAS the terms ‘FDT-
Contpiner~“and ‘Frame Application’ are used as synonyms.

Client applications are seen to be single applications focusing on special aspects like
configuration, observation, channel assignment, etc., and using the functionality provided by
the DTM which is the server.

The FDT Specification specifies COM interfaces (what the interfaces are), not the
implementation (not the how of the implementation) of those interfaces. It specifies the
Behavior that the interfaces are expected to provide to client applications that use them. The
FDT-Specification neither specifies the implementation of DTMs nor the implementation of
Frame Application.

Included are descriptions of architectures and interfaces which seemed most appropriate for
those architectures. Like all COM implementations, the architecture of FDT is a client-server
model where DTMs are the Server components managed by the Frame Application.
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6.4 Overview of objects and interfaces
6.4.1 The Device Type Manager (DTM)

There are different types of fieldbus devices installed on a plant. Therefore, you need one or
several DeviceTypeManagers (DTMs) to handle these different devices. Fieldbus device
manufacturers deliver the DeviceTypeManagers. They are installed in the system, so that the
system can be dynamically extended by installing new DTMs for new fieldbus devices.

It depends on the software design of the DTMs, whether they are responsible for one device
type or a group of device types. It is possible to implement even one very powerful DTM for a

£y tod o "
group-ortargereaaevcetypes:

Usuglly, one DTM handles one device type and knows everything ifs) specific
parameters, behavior, and limitations.

The |nterfaces IDtm and IDtmInformation have to be impleme . gure
7). These interfaces provide the base functions and informatio ahfrollingna DIM. Frpm a
Frame Application’s point of view, all task-related interfacesfar i acti ith the device
funcjionality are available via these interfaces. Which ta s aferfases are proyided
depgnds on the capability of the DTM and the ace6rding ice. Eack interface will be

described in detail in its own clause.

S

for'stofage and events

Op askreldted (O— Server
igterfaces

IFdtChannel ':::——4: FDT- !

_ ! Channel |

ptional task-related *”--- Object !
\

interfaces E ----- /

Figure 7 — DTM interfaces

In order to represent the device’s I/O connections or process values accessible for data
exchange with the Frame Application, the DTM can implement an FDT-Channel object
(Process Channel). This object implements at least the IFdtChannel interface that gives
access to all parameters of the channel which describes the channel itself.

If the device provides communication functionality, like a fieldbus adapter or a gateway, the
FDT-Channel object must implement further interfaces for the communication via this channel
(Communication Channel). Each interface of the FDT-Channel object will be described in
detail at its own clause.
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6.4.2 The Block Type Manager (BTM)

The BTMs are software objects, which can be used to represent the modularity inside the
device. The BTM acts in the similar manner as a DTM: e.g., it follows the state machine and
the persistent mechanism of a DTM. Furthermore, the BTM implements similar interfaces to
those specified for a DTM. Block specific schemas replace device related XML schemas to
provide block information. For example, BtmnformationSchema replaces
DTMinformationSchema.

The standard FDT topology mechanism and interfaces are used to assign a BTM to a DTM. If
the DTM has child BTMs, it acts as a gateway. Mechanisms of nested communication are
usedrforcommumnicationm betweenm the BTvramdthe DTt

The PTM is the root element for complete device representation . It jsthe staxiing point to
collert the information from the BTMs belonging to the same devige. interqal device
strugture is represented by this topology shown in Figure 8

) NI
N

Block Extensions

e/s resentation
\n}:&d device architecture and components

The BTM esonoept is-protacol ependent and can be applied to different protocols.

6.4.3 YFrame-Application (FA)

The | FDT «Frame “Agpplication provides the complete functionality to manage data, to
cominunicate with the device and to embed DTMs. So it depends on the environment anfl the
taskg whether a Frame Application is an engineering tool, a stand-alone tool or a web page. A
DTM™musT be independent of the environment it IS running In. So all environmenti-specific
tasks must be handled by the Frame Application.

In most cases, engineering tools are based on Database Management Systems (RDBMS,
OODBMS). Due to this, no DTM should implement transaction strategies.

It depends on the data management of each Frame Application whether transactions are used
or not. All aspects of data management are encapsulated within the Frame Application. It is
not a matter of any DTM.

The standard storage interfaces encapsulate the storage mechanism of the Frame
Application. This can be a simple file system or in case of engineering tool the database
provided by the DCS system manufacturer.


https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

PAS 62453-1 © IEC:2006(E) - 27 -

The data a DTM stores via this interfaces are DTM-specific and are not available for other
applications. It is up to the DTM which data it stores but each DTM has to guarantee that it
can represent each stored device instance by loading these data.

From a DTM point of view, all task-related interfaces for the interaction with Frame
Application are available via the main interface IFdtContainer of the Frame Application (see
Figure 9). Which task-related interfaces are provided depends on the capability of the Frame
Application. Each interface will be described in detail at its own clause.

Standard interfaces
for storage and events

IFdtCommunicaton (O— FDT
Channel
Optional task-related interfaces ()—

IFdtContainer (O)—

Optional task-related interface

In a [complex plant enyire omplex communication networks for lipking

the process deviges. 3ny information about the topology of a sylstem
netwprk. So it i to organize the routing for accessing a dgvice.

The Frame Applicatio ) 3 le i each case a peer-to-peer connection (physigal or
logicpl). So its up {0 g Applicgtion to manage the multi-user access to a device.

To regpresent/itssepmmuynics capabilities a Frame Application can implement FDT-Channel
objec¢ts. The pph 9 channels represent the gateway from the FDT-specific tp the

Frame A i eC|f| communication. At least the interface IFdtCommunication mupt be
implemente annél of a Frame Application. On the Frame Application’s sid¢ the
cominunicationgchannel can be a PC I/O board or engineering topology with processing junits
and proprietary bus

IFdt@enimunication always provides the communication functionality for DTMs to access|their
fieldbusdevices—Atactionsthatbetongtothe physicat fretdbustrave to bedome by using this
interface.

Each DTM can communicate with each FDT- communication channel provided that the FDT-
Channel supports the appropriate communication protocol. The association of a DTM with a
specific FDT-Channel is done by configuration. The topology information for configuration is
stored in the Frame Application’s database via the IFdtTopology interface.

A FDT communication channel must be able to handle several connections to the same
device and can be responsible for connections to different devices. The component
guarantees that a link to a device is established as a peer-to-peer connection. The unique
peer-to-peer connection is necessary for the asynchronous communication especially the
management of the invoke IDs. Only for the peer-to-peer connection, the DTM has to
guarantee that the used invoke IDs are unique for all of its communication processes (e.g.
configuration and observation in parallel).
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In general, one and the same DTM can communicate with devices of the same type attached
to different fieldbus interfaces using the appropriate FDT- communication channels.

. | CatConmuMmcaton ratCunmumcaton FdiCommunicaiions
anne i
Objects DCS-Client OPC-Client HART-Driver

DCS-Server

Syst
Compe et tion PROFIBUSBoard

The general functionality t and
allows communicating witf S i or following software components|(see
Figure 10). An engingexi configure its fieldbus master by its| own

manuifacturer spegific
6.5 Synchron:;t'

Ont % ronization’ the ability of a client to read or write values
and i ) ; nsaction. For example, most applications want to ensure that
valug, uni i - cular measuring channel are in ‘sync’. This is ensured in|FDT
via ) s for data™Mransfer. All elements of a document are transferred within a

single tra

In g4 hould try to preserve synchronization of data items and attributes thgt are
read|or written in a“Single operation. Synchronization of items read or written individually in
separ’ate operations is not required.

On the other hand we mean by ‘synchronization’ the additional handshaking between the
Frame Application and the DTMs to signhal such states as ‘ready’ and ‘parameter changed’.
This handshaking is especially necessary within a multi-user environment to synchronize
DTMs among each other and with the Frame Application according to the current application
context. Each DTM has to take some simple rules into account to assure that the Frame
Application can do this synchronization. Many of these issues will be clarified in the detailed
descriptions of the methods and the according sequence charts below.

6.6 Parameter interchange via XML

The purpose of the parameter interchange via XML is to provide a way to exchange
information between Frame Application and DTMs (see Figure 11). Typically, in process
control systems, multiple client applications like observing, channel assignment, or master
configuration, need information about the configuration of a device.


https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

PAS

62453-1 © IEC:2006(E) - 29 -

XML is not meant to replace proprietary formats; it is meant to provide access to data that is
stored in a proprietary format. Data should be stored locally in the fashion that makes the
most sense. XML provides an extendable standard to connect FDT components. The data
exchange is done via XML documents. Within these documents XML tags are used to delimit
pieces of data. XML leaves the interpretation of the data to the application that reads it. To
get a common understanding of the exchanged data FDT uses XML schemas for validation.
For the data access, standardized tools like the DOM (W3C's Document Object Model) are

available.
P
+
XML
DCSsS Client +
XML|schemas are valid XML syntax They
allow the validation of the document struct
W3Cl's Document Object ment
strugture. It aims to S d, or
edit [their content, ibufe . it possiblg¢ for
programmers to \ n all
platforms. While D not
need to change thej
An XML parse ¢ ) e DOM. Microsoft provides such an XML parser. Sp the
DOM APl is free as i &++, Visual Basic and VBScript.
The parsing decuments with XML schemas guarantees a valid DOM with well-defined
elements.
The FDT/developer should always work with the DOM because
e TheXMl Parser generates the DOM from the transferred XMl data

e The schemas guarantee a valid DOM with well defined elements

e The DOM supplies standard tree- and collection-methods for data access

e The DOM can generate the XML data for the data transfer

NOTE

In the case where information is shared across multiple clients, it is required to ensure that the
configuration information remains consistent across multiple clients by informing all DTMs which have a
reference to the same data set about changed data; for example, more than one DTM for the same

devic

e on different working stations.
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6.6.1 Examples of usage

Parameter interchange between DTM and Frame Application is done via XML document.
Object-oriented access to data is provided when using XML parser that generates an in-
memory representation of the XML data (e.g. a DOM). Instance data to be stored
(persistence) can also be handled as an XML document to simplify the DTM development and
to have 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 12).

Frame application Device Type Manager (DTM)

access

publlc

parameters 1:

ation
gure

The XML document fi

for rputing to establis
13). @

Device Type Manager (DTM)

adresses,
data methods

XML-
data

. QJ ~1
Qtlng DOM

field device

Figure 13 - Communication
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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
14). A default style sheet is supported by the Frame Application.

frame application Device Type Manager (DTM)

) F
projekt- D
documentation

z T
DTM-specific
printing

entation

hstance data that are stored in the controller|(e.g.
have to be verified by the DTM (see Figure 15)] The
it XML document.

In the case of fe tield dévice
PLC]) after upload enfi

interchange forma

Device Type Manager (DTM)

F 3
device-FB- D
o as © | lhes] i [4ED
———
{ data "@
routing

T

Q
o)
3

k=
)
-,
)
Q
5

field device (failsafe)

Function Block (FB)

Figure 15 - Parameter verification in case of failsafe devices
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6.7 Persistent storage story
6.7.1 Persistence overview
Basically, two kinds of data can be seen: instance-related and non-instance-related. Instance-

related belong to the DTM itself, non-instance-related belong to a project or are global (e.g.
libraries).

The following types of persistence requirements for a DTM can be seen:

e A typical DTM without local data storage must be able to save and restore its instance-

re catd A Re—P+o4e cataoaSe—o e ae—-APP ctHo- Re+e+ot+e ethe
. a refegrence fo its
ch a
b the
iptary
data
data
DTM
ust provide data of its private storage via a sepagra Ffame Application.
I{ is not allowed for a DTM to install private data pas
A Frame Application must be able to store DTM’s \privz ters.
Such a storage component, e.g. a databa engi cking
and [concurrent access to data by \DTM Application. The notification for
syncphronization is done via the interface ‘
To yse the storage compqnent of the 2 t the
standard COM-interfaces{Persist : how
the DTM performs the storag i 2
The Frame Applicati le to
re-egtablish its @\ done
by calling the funttié o alling
IPergistXXX::Load "s& - 3y~ not be supported by all DTM suppliers. With an
IPergistXXX:Sav t store its private data within the Frame Applicatipn. A
DTM| object fofa_new insts ust be initialized if the IPersistXXX:InitNew method is dalled
by the Frame\App |o.
DTMp using_additio ¥n data storage must provide all data which are necessary for
commissioningxyi e |PersistXXX interface. Private data not provided via the IPersispXXX
interface must & dgffered to the Frame Application for import and export vial the
IDtm|mportExport interface. Also an IStream object is used to store and retrieve such import
and e¢xport data.

NOTE

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

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

DTM should report data load errors via standard COM error mechanism (HRESULT not equal to S_OK). Optionally,
DTM can write further human readable error information to standard COM global error info (Win32 SetLastError
method).

6.7.2 Persistence interfaces

For detailed information about IPersistStreaminit and |IPersistPropertyBag please refer to the
standard Microsoft documentation like MSDN.
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6.8

Basic features of a session model

The Frame Application has to implement a session model for multi-user support, for safe data
management and for data consistency.

Typically a session starts at the start of a DTM on the user interface of the Frame Application
and is closed at the termination of the DTM. If there is a second DTM started by the user
within the Frame Application, it creates a separate session.

All data objects that are opened inside such a DTM are registered in its session. At the end of
the session all modified data of the session have to be stored synchronously (if the user
wants to save modifications).

A data object is locked if a DTM opens it with write access. While datg’a

other DTMs have only read access, but no write access.

A sepsion can be created with or without the right for locking da
creafed without that right, DTMs are not allowed to lock data in

Application creates the session without that right, if the D
user|role which does not allow modification of data. |
with the right for locking data.

6.9

6.9.1 Roles and access rights

Basic operation phases

Whep a DTM is started by the Frame A
may estrict the parameter access accq

Also [the availability of fun

Examples:
e An observer w; D

b~

n observer

See P.1 Actor

6.9.2

If a Frame Application requests available functions from the DTM (GetFunctions()), it pa

the qperation_phase

which can be used by a DTM to adapt the availability of functiong

the gppearance of the user interface.

DTM,

it is
rame
or a
5sion

vhich

sses
and

Thereare five operationm pases:

Engineering

Planning and configuring of a plant,

no online access to the plant

Commissioning, workshop

Installing the plant and the devices,

Scanning the network to verify a planned network,
Downloading project data into the plant,
Programming, diagnosis of the devices,

Adjusting parameters
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e Runtime

The plant is completely commissioned and running.

Very restricted access to configuration and parameterization data.
Scan to verify the network
Replacing defect devices.
Reading process values and diagnosis information.
e Service
This operation phase is used for service tool Frame Applications.

S

>

The

types.

Unrestricted access to the device.

ot supported
he application does not support the operation phases defined a
DTM must offer all functions if the Frame Application passé

following Table 1 describes the usage of operation ph&se

Table 1 - Operation pliases

can to create a topology. Scan to verify a network. All service related operafions.

ication

\ N\

Slystem Frame Application Serv?eé\tﬁol F}ﬁ'ﬁ\e P}plic t@) ‘\))ther Frame Applicationp
Engineering Service /AotSupported
Comrpissioning
Runtime
For lexample, the 2 aln nance actor during commissioning phasqg the
complete Onlinep o bi he runtime phase it does not allow it, or ajlows
it only for some
6.10
This |is the view bQ asks
like ¢chanpel a ent\and\eontroller configuration. An object model of DTMs, BTMYg and
FDTCh nnel
and [prese are implemented as COM objects. Information about the FEame
Application, DCS channels is provided using XML documents. Also informfation
about properties of the DTM, BTM and channel objects is available via| XML

docu

Lnfunctlonallty 2
entsyand exchanged via COM interfaces of these objects.
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LinkedChannel

LinkedDevices

Projects *  |FrameApplication| 0.1 4.
) 4
* Channels
DTM (Device/Module) TS
Devices *r 1
Project &
* Show <>
| -
» Q 1 Instantiate 0- . Channels 0.*
1 1 /l\
Blojcks ‘ LinkedBlocks /\& |
BTM ("Channe
0.* . LinkedChanrg(\\\
DCS(hannels
0.* 0.1
O~ 0.1
Presentation Sh
0. \>
DicsChannel
(\ anng|Assi n
0.1 \_/
evice related
The following Table 2 provides a descripti objects of the FDT object model.
Q T = Description of FDT objects
- 5 \)\f\ T
Object /\ \(-\‘\\\ Description
Framle Applicatio IiMs a logical object to represent an environment like an
system or a stand-alone tool. It controls the lifetime of DTM-instances
/\ \&Fr me\Appli¢ation can handle several projects
Projdct \F e\F\:%j?ét is a logical object to describe the management and controls at least the
lifetime of device-instances within a Frame Application. That means at least the
management of instance data sets within a database or file system.
Project belongs to the Frame Application
DTM Each device is represented by a DTM object. This object is the starting-point for
navigation to the finer parts of the device like modules and channels.

A device can be subdivided into modules and submodules. A module is either a hard-
ware module or a software module. Hardware modules are plugged into physical slots of
the device. For example, an I/O module can be plugged into a Remote 1/O device.

A module can also be a software module. Software modules represent static or
configurable substructures of a device like a closed loop module. These SW
modules in general are device-specific and cannot be moved between devices.

- A DTM may represent different types of devices, e.g. field devices, communication
devices and gateway devices.

- A Device-DTM represents a 'normal’ field device that uses a Communication-
Channel to communicate with the related field device

- A Communication-DTM represents a communication device that provides
communication capabilities via Communication-Channels (in sense of FDT) but does
not need any communication capabilities of a parent DTM

- A Gateway-DTM is a Communication-DTM that provides communication
capabilities via Communication-Channels (in sense of FDT) and requires
communication capabilities of a parent DTM
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Object Description

BTM A BTM is used to represent flexible software objects, like function blocks.

These software blocks are more flexible than Software modules; for instance, they
may be moved between devices.

Also a protocol may require modelling of device structures as blocks.

FdtChannel FdtChannel-Object could behave in 2 ways: As a ‘Communication-Channel’ and a
‘Process-Channel’.

- Communication-Channel is an object that provides access to communication
infrastructure. It is used by Device-DTM or Gateway-DTM as a service provider for
communication.

- Process-Channel represents a single process value, its optional state information,
and its assigned ranges and alarms. A channel either belongs to a device.or a
module DTM.

- An FdtChannel-Object could implement both behaviors.

Pres¢ntation Presentation objects represent a (visual) user interface. A p sehtation,o e
be an ActiveX control provides by a DTM or it can be en ted in)g¢ase
monolithic DTMs

The Presentation object belongs to the DTM

Dcs(hannel The DcsChannel is a logical object representing . To make
the cyclic 1/0 data available within a Frame i association
between the 1/0O function blocks and the prdgcess va es ide. The inputs and

outputs of 1/0 function blocks are repres
by an FdtChannel and the assomatlo

process value

A DcsChannel belongs Fra pp atio N
All the associations shown in the objec ov arew the Table 3.
Table 3 - Re atl T objects
Name \N sﬁ)gtlon

Devices

Channels anRfel is\part gf a DTM. The creation of channel instances is controlled by a DTM
next hi t level. This can be a DTM for a device or a module

Show stances of presentation objects are associated to the instance of their DTM
\bu 'ne ject by this relationship.

(Q\is

sociation belongs to the type of application.

Instantiate This association shows for ActiveX controls that the presentation objects of a DTM
are at least instantiated and embedded by the Frame Application.

Chanl U: TU IIICIII\U thc Uy\.l:l\.l :IIC data ava;:ab:v VV;th;ll d rIGIIIU Il'\\'.ll.l:lbatl\.lll thGIU |||uot bU artt
Assignment association between the /O function blocks and the process values of a device. The
I/0 function blocks are represented by a DcsChannel, the process value by an
FdtChannel and the association is called channel assignment

The Frame Application (project) is responsible for handling this association.

LinkedDevice The topology of field devices is shown with this association. Within the topology tree
a channel object is the parent node for a device. The association shows the
connection from a channel to a device. Linked devices are available via
GetChildNodes()

The Frame Application (project) is responsible for handling this association.

LinkedChannel The topology of field devices is shown with this association. Within the topology tree
a DTM object as proxy for a device is the child node of a channel. The association
shows the connection from a device to a channel. The channel is available via
GetParentNodes()

The Frame Application (project) is responsible for handling this association.
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6.11 Fieldbus independent integration

The fieldbus independent integration of DTMs into a Frame Application is realized by bus
category ids defined within the protocol specific annex. These bus category ids are defined as
UUIDs.

For validation of topology during system planning runtime information of a DTM must be used.
The same category ids are used as parameters of interface methods and within the XML
documents used for the interaction between DTMs and Frame Application. The bus
information is specified within the XML schemas Ilike DTMParameterSchema or
FDTHARTChannelParameterSchema and is available via the according bus independent
interfaces—T e imformatiomabout thesupported—fietdbusses tam beusedto vatidate—thg bus
topology or a connection during communication.

For further fieldbusses the definition of category ids can be extended \ bther
fieldus specific XML schema. The fieldbus independent FDT schémsg g pgory
ids just as an identifier within an attribute and each FDT compgrent ca i grmpation
and the parameter of interface methods for validation.

Due [to this mechanism the Frame Application must only k \ ' y ids of its direct
connected busses. For lower sub-topologies it ju g of the catggory
attriqute within the XML documents for validation. s , it is up tp the
DTM|developer to define new category ids for prepriets install his[DTM
with this category id according to the FRJ i

6.12( Scanning and DTM assignment

A fie]d bus topology can be scanned to g sataining a list of connected physical

deviges.

%ﬁf
Basgd on the online |} of each found physical device, a Ffame
Application is able to| iderti erPTMDeviceTypes, which can be instantiated in the
netwprk topolog

This [assignment can p bus
specijfic identificafio

Refef to 8.10\8 formore\info

7 FEDT ve

7.1 Overview

FDT [issa’component based standard, which is constantly enhanced to new improved versfions.
Control system environments typically run for 10-15 years in contrast. If hardware and
software components in a control system have to be exchanged, a mixture of components
designed for different FDT versions may emerge.

This raises the question, how components based on different FDT versions can cooperate.
This clause FDT Version Interoperability Guide goes further into this question and provides
solutions.

7.2 General
This subclause mainly deals with two topics concerning FDT version interoperability:

1. Persistence : New versions of FDT components (Frame Applications and DTMs) must be
able to load project data of older versions.


https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

- 38 - PAS 62453-

2. Component Interoperability : Components of different FDT versions m

1 © IEC:2006(E)

ust interoperate

properly. DTMs of newer FDT versions must run in older Frame Applications and vice

versa. Communication must work even

Communication-DTMs differ.
A limiting condition for future FDT-enhancements is to ensure maximum

different FDT versions. This results in a maximum interoperability of F
originally designed for different FDT versions.

FDT takes care about version interoperability on two different levels:

if FDT versions of Device-DTMs and

compatibility of
DT components

a) Specification—tevelr—Fhe—FB+—specification—targets—fut—comps erent
plder
extra

implementations.

b) plementation Level: FDT provides test tools to examine the FDT

components. Although mentioned here, this is not in the scope

The FDT version is composed by a major, a minor, a release P2.0.3

where 1 is the major , 2 is the minor number, 0 the <elea ber).

Compatibility is defined slightly different with respect to-the j

e ( ngjor version numbler is

e ( minor, release and |build

V] . FDT will provide negeded
patibility at this level. The minor or
r ity, dependent on its appropriate
build number is increased if a bugfix
W
7.3
Inter components is shown in the following Table 4.
Table teroperability\bétween components of different versions
Fram Frame Frame Frame Frame
licatio Application, Application, Application, Application,
<\ F& rsion 1. FDT Version FDT Version ... | FDT Version 1.9 | FDT Versign 2.0
1.2.1
D[TM, FD N
Version 1.2 \‘/ Y d d o
D[TM, EDT
Version\1.2.1 d v d d ©
DIIM."FDT v - - v
Version ... >
DTM, FDT
’ v
Version 1.9 d d d ©
DTM, FDT
Version 2.0 o 0 0 o v
Note O — optional v— assured

The FDT specification ensures that DTMs and Frame Applications of the same major version

cooperate regardless of minor version, e.g. FDT version 1.2 is compatible

to FDT version

1.2.1. In this case the additional functionality defined in the higher FDT version may not be

provided.
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The situation is different if the major version number changes.

A DTM with a higher major version (than the Frame Application) may not function within a
Frame Application with lower major version. Interoperability in this case is optional. In order to
function in the ‘old’ Frame Application the DTM needs to behave according to the FDT version
provided by the Frame Application.

A Frame Application with a higher major version (than the DTM) may refuse to work with a
DTM with lower major version. Interoperability in this case is optional. In order to work with
the ‘old’ DTM the Frame Application needs to provide both interface sets (see section ‘Design
Ruleg’). In this situation the Frame Application behaves like an ‘old’ FDT version toward the
DTM((old version number, old XML schemas).

To agsure that containers detect only compatible installed DTMs for eax ion a
sepafate Category ID will be defined within the FDT specification. TH S rame
Application is able to detect installed DTMs for a specific FDJ Ka) i TMs
supplorting FDT version 1.2.1 or higher version must implemenjAt i Frame
Application supporting FDT version 1.2.1 or higher versions mus si@fter In of a

DTM| instance if this DTM supports the IDtm2 interface.
must| use this interface instead of using IDtm.

SE rame Application

Vers|on information is provided by the DTM within it inf i ~ , i f the
Frame Application is set during IDtm2: EnV|ron R () \ i ion 1.2.1
or higher version called using ication
suppprting FDT version 1.2.

The |Frame Application will always pfovi i iion it
publishes in IDtm2::Environment2(). D p i . il] find
newer schemas in the schéma 8 . i i FDT.

7.4 | FDT type librar)

COM type Iibrar@a
increases, all the

If thIw major versio
reco
application.

txersion number. If only the minor version number
type library must be supported in a compatible (way.
ode that compiled against the type library must be
e type library may differ from the version number qgf the

The fou er3|o number is mapped to the two-part type library version using a COM
minof version sgnsisting of 5 digits. The first digit represents the FDT minor version|, the
secohd and thi release version and the fourth and fifth digit represent the FDT Jbuild
number (e.g/, .220.1 is represented as type library version 1.20001, FDT version 1.2.1.0
as type library version 1.20100).

Accordirg—te—GOM—rues—a—nrew—FBDT—GCOM—type—tibrary—will-be—dewnrward—eempatiblel to a
previous version of the same major FDT version.

The FDT version (major, minor, release and build) is also used as version number of the
fdt100.dll file. This assures that a new version replaces an older version during installation.

7.5 DTM and device versions

When providing a new DTM for a new major FDT version, it is highly recommended to use a
new ClassIlD and ProglD. A DTM handling a new major FDT version requires that the
container has installed an appropriate new COM type library, typically incompatible to the
previous major FDT version. Only this new ClassID and ProglD should register for the
category ID according to the appropriate FDT major version.
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If ClassID and ProglID of a DTM have changed, FDT will provide a mechanism to upgrade to
the newer DTM (see also sub clause 7.6 and 10.25).

Within its device catalog information (as DTMDeviceType elements in the IDtmlInformation
document) a new DTM version is able to provide the same list or a subset of the devices of
the old DTM version. In this case a FDT Frame Application will handle the two versions of a
DTM as any other DTMs able to handle the same field device as two distinguished DTMs.

A DTM of a higher FDT version which does not use a new ClassID and ProglD must support
at least all DTMDeviceTypes of that were supported by previous versions of this DTM.

7.6 Persistence

If thg version of the Frame Application or the version of the DTM changé
of stpred projects) can be a problem.

A Frame Application must be able to load old datasets and to growide thy nged dalaset
to the DTM even if the DTM version has changed. A DTM muyst ke ableYoylk s ts as
long|as the ClassID and the ProgID of the DTM do not ¢hange\ lassID and ProgID| of a
DTM[have changed, FDT will provide a mechanism to up ner, DTM. In thid way
it is possible to load an existing old dataset of a DTM into anot} object. The new |DTM
is responsible to convert the dataset accordingly.

The phew DTM provides information ‘ ati etlnformation() method) about
what| DTM datasets it can load (comps b st support all device typges of
the dld DTM. If the Frame Application recogniz . it can inform the user (elg. “A
new |compatible DTM was installed, d6 use the new version instead of the old
versipn?”). If the user confirms the n j is instantiated instead of the old gnd it

load$ and converts the old’d

7.7 Nested commu

Sinceg DTMs ca ith o the FDT topology, they need to communficate
properly. Because ' ay support different FDT versions the follgwing

restr|ctions must bge

7.71
An XML tegc trexchanged via IFdtCommunication and IFdtCommunicationEvents| can
contain v i endeny attributes and elements. Unlike attributes of a newer veilsion,

which can be-defined and’handled as optional, new elements in a higher version would npt be
recognized by grent component of an older version and can produce unpredictable
behayvior in-such a cemponent.

Therefore a DTM can only use communication documents according to the FDT version bof its
parent component. This version information of the parent component must be provided within
the IFdtCommunicationEvents2::OnConnectResponse2(). A DTM can then use only
communication documents compatible to this FDT version.

7.7.2 Communication channel upgrade

A Communication Channel must support the older FDT minor versions if it is upgraded to a
higher minor version. This is due to the fact that some of its already existing children may not
support the higher minor version interfaces.
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7.7.3 Scenarios
7.7.31 Parent component version 1.2

A DTM of FDT version higher than 1.2 will not get version information from the communication
channel because IFdtCommunicationEvents::OnConnectResponse() is called. In this case
such a DTM can only use FDT1.2 compatible communication documents.

7.7.3.2 Parent component newer than version 1.2

A DTM of FDT version h|gher than 1.2 will get version information from the communication

ided by the parent component.

7.7.3.3 DTM version 1.2

The IDTM does not expose the interface IFdtCommunicatio - nent

7.7.3.4 Nested communication

Within nested communication the version number
the functionality of its parent component.

S on

If the Gateway-DTM is at a higher the

Gateway-DTM :

-| can return the sam ing to
this version or

-| can emulate must
guarantee that all re

Examples:

a) A DTM of a igation
compatible to rsion
1.2. In thi ction
re
reque

b) A Mu rsion
1. se it

7.7. OnAddChild

If a DTM of FDT version 1.2.1 or higher is to be connected to a 1.2 communication channel, a
Frame Application has to use the first Businformation element in the DtmParameter document
of the DTM (regarded as primary protocol), to verify if the DTM is supported by the
communication channel. This is a must because communication channels of FDT version 1.2
are unable to retrieve the additional Businformation elements.

7.8 Implementation hints
7.8.1 Interfaces

Mandatory interfaces defined in a new FDT minor version may not be defined in older
versions. Therefore components designed for the older FDT version will not implement these
interfaces. Although the system runs under the newer FDT version defined by the Frame
Application the components need to be aware that an interface may not be supported if the
server component is based on a lower FDT version.
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Example: A DTM for FDT version 1.2.1 must not rely on the interface IDtm2. Although this
interface may be defined mandatory for a DTM with FDT version 1.2.1, it must be possible to
connect the DTM to an other DTM with FDT version 1.2 which supports only IDtm.

7.8.2 Persistence

A DTM should add version information to it's dataset, e.g. as a property of the property bag.

8 FDT interface specification

8.1 [ Overview of the FDT interfaces
The FDT interface specification includes the following objects:

™

™

resentation Objects
TMActiveXControl
TMActiveXControl
dtChannelActiveXControl
dtChannel

rame Application

s are described in detail in this clause.
rage

The behavior of these objects apd their inte

COM

8.2
8.2.1

Thesge FDT Objetts and ¢ interfaces represent the tasks for the integration|of a
icati i rame Application. All interfaces of a DTM, of a BTM,|of a

chan of the container are implemented by one COM object sq that

a cli S by calling Querylnterface on one of these interfaces of a sgerver
object. i i e’to detect availability of optional interfaces of each object during
runti

The intenfaces provided by DTM, ActiveX and Frame Application are shown in following Fjgure
17. J\fter the ActiveX is created by the Frame Application, the DTM cooperates wiﬂr the

Activex-ebieet:
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«interface» «interface» «interface» «interface»
IDtm IDtmActiveXinformatiop IDtmActiveXControll IFdtActiveX2
Environment; GetActiveXGuid() init() OpenDialogActiveXControlRequest()
InitNew() b GetActiveXProgld() PrepareToRelease() {Q;Jene‘hanne!Actn_/e)\((iantrolRequest())
5 lose q (
g:t" cﬂagg munication() «interface» % (OpenDialogChannelActiveXControlRequest()
PrepareToRelease() IDtmApplication | | «nterface»
PrepareT icatic icatic
Pa/z’ ES ce X jcation() I l l OpenAct:::)t(Acz:;Z;I(?eques{
0
ebalclovsizel % ] — 1 = / CloseActiveXControlRequest()
SetLangugge() [ ontre ,
GetFunctions() % \ l /
InvokeFunctionRequest() ] /
PrivateDi: ) \ \ / / «interface»
v ] N ) IFdtBulkData
i A 1 P Daid

IDtm2 o\ H ) 7 !
[Environment2() \ \ l / l ;7 -
|SetSystemGuil abel(} N < \ \ | / / 7

Vil
interface N / A
IDt:(nInforma);iorv N \ vV / / // // idia
Getlnformation() S A N \l / VAR interface» (
=~ Ny / / - Nontaine
«interface» ~ ~ D:'M / 5/ SaveReqbest()
IDtminformation2 q~ - ~ oo Applicmim‘é. e —— LockDetas
GetDeviceldentificationInformation() ~ — | inlockDataS
- N tXmISdhemaPath,
- \ N
«interface» - 77 { \ T\ AN «interfgcer
IDtharameterQ— 7 # Il 4‘| \ \ ‘ ‘ N mErtlsqts
GetParameters) 7/ // /, \ ,l ‘ N oterChinged()
SetParameters) d / // l / I," \ ] I\ \ ‘ sage()
«interface» K / // 0 / l'l‘ \ 1 | \ \
IDtmOnlineParametef /7 7/ /[ / l‘ K \ ] 1
CancelAction() /7 / Y/ \
DownloadRequest() / / / [ ’l I ‘ l |
UploadRequest() / (N \
IploadRequest VA, / /[ / | | 1\ \ | 1 elFunctidonChanged()
«interface» > / / / I ‘ \ I l
IDtmD. i / / / / / ll [} | \ \‘ OPQnlineStateChanged()
GetDocumentation() / / / / / ) ‘ \ OnPrgparedToRelease() o
/ / / ] <erfacss ¥V \ OnBfeparedToReleaseCommunication()
T /y / ! |F£ommunic¥ionsien InvokedFunctionFinished()
IDtmDiagnosis S / /y / Aol 1 OnScanResponse()
Verify() / / / ! OnGonnpstRespons -
InitCompare() / / 1 OnDsggnn@etReépon: «interface»
Compare() / / / // , OnTransactioResponse ‘ ‘ \ \ 5 I;‘T?:"‘szd()
IReleaseCompare() / / / \ [OnStateChange
] (I G
«interface» é 1 | 5 “i"‘xf:ce_” \ \ \ \ { «interface»
IDtmimportExporf 'g:é mmunicationEvents2 Vi IDtmAuditTrailEvents
| OHMRESP\ZHSQZ() OnStart Transaction()
) S— V'V v\ (onaudiTraievent)
= 1 | \ \ \ \ \ |OnEndTransaction()
dnterfacen / [ {JZ ;

" A «iftterfa «interface»
|mm0n|meD|ag£oJ / / Il | ;} | VoA \\ \‘ MO 15 (2C 1R
gg:’g’:'.egsmtu JQ OnGhilgParametsChanged(] \ \ \ OnltemListResponse()

.l / iParameterChandgd() \ |onDeviceitemListChanged()

3 / OhockDatgSet() \ \ \ ‘ (OnReadResponse()

";utn r;‘a::’ / OnUhlockDai () ‘ \ ‘ OnWriteResponse()

{GétChafiiels () ] \ \ \ «interface»
7 \ IDtmsi DataA
<ianace» J 1 {7 \ lOnlnstanceltemListChanged()
ID(IpIér}war dentificatiopr | dnterfaces \ \ _
ScagHardwareReyyest() | IFdtTopology \ «interface»
(CancelAction| f 0 ‘ IDtmRedundancyEvents
\ GetCthNodes()\ \ OnAddedRedundantC hild()
_ dnterface» CreateChid() OnRemovedRedundantChild(|
o N[t 2R [BtmsingleDevicsbatas DeleteChild() _

o g {C. quest() GetDtmForSystemTag() cinterface»
GetltemList() “\. ItemListRequest() GetDtminfoList() IDtmScanEvents
ﬁz;d ReadRequest() IMoveChild() OnScanResponse()

\90 \/ WriteRequest() IReleaseDtmForSystemTag OnScanHardwareResponse()
Figure) TR~ FDT objects- DTM, DtmActiveXControl and Frame Application
’

The interfaces provided by a channel are shown in following Figure 18. The DTM accesses
communication by sending requests to the interface IFdtCommunication and receives
responses by the interface IFdtCommunicationEvents. An hierarchy of Channels and DTMs
may be used to provide nested communication.
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«interface» «interface» «interface»
IFdtChannel IFdtChannelScan IFdtCommunication
ik 1Ratt ScanReguest() bort()
GetChannelParameters() CancelAction() gzlzzﬁzt?;ggstgsw
SetChannelParameters i u
0 \\ ﬂ TransactionRequest()
[ <interfacer | \ l - - GetSupportedProtocofs()
IFdtChannelSubTopology \ 7 - SequenceBegin
| P Sequence Start(
ScanRequest() \ 7 Sequence
ValidateAddChild() RA \ | -
ValidateRemoveChild() ~ l 7
OnAddChild() ~ \ z
OnRemove Child() ~N AR
«interface» - < .
IFdtChannelSubTopology: Q’ ) R ‘m '4 o
|SetChiIdrenAdresses() 7 V4 ommfinicati n
7 /7
«interface» /7 /
IFdtFunctionBlockDatd/\(’ / C) A\
SelectFBinstance() /
GetFBinstanceData() N /7 \
«interface»
IFdtChannelActiveXInformation
GetChannelActiveXGuid()
GetChannelActiveXProgld()
GetChannelFunctions() nSacer
«interfdce» I nelActiveXContro
IFdtChannelActiveXC
[iit2() \ \ oRdleg()

The Interfaces rel
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«interface» «interface» «interface»
IDtm IDtmActiveXInformation IBtmActiveXControl
% Init()
PrepareToRelease()
«interface» l
AT IDtmApplication l
IBtm l |
\ \ | I B
\ \ I BtmActiveXControl
«interface» \\ \ |
IDtm2 \ I
Environment2() \ \ \ R
SetSystemGritabet > \ \ :
S \ |
. \ :
«|nterface». ~ ~ N BTM ﬂtcm:kr
IBtminformation N T
Gptinformation() — \ Q\X
-
«interface» Q/ - \>
IOtmInformation2| \
«interface» P d %
IBtmParameter CETEEDy
GptParameters() IFdtBtmTopology
SRR E MECTS() GetParentNodes()
- GetChildNodes()
«|n.te TEeED CreateChild()
IDtmOnlineParameter| DeleteChildy()
- GetBtmForSystemTag()
«interface» K f
|IDtmDocumentation GetBtmIr?foLlst()
/ MoveChild()
/ ReleaseBtmForSystemTap()
«interface» -
ItmDiagnosis / SilieiFIES?
IFdtCommunicationEvents|

«interface»
DOtmimportExport

«interface»
IFdtCommunicationEvents2

«interface»
DtmOnlineDiagnosi

- \ «interface»
| «Intem / IFdtEvents
IDtmHardwareldenti ion| \-/
NI v
«interfacey «interface»
IDImSingleDeviceDataAcces: IDtmSinglelnstanceDataAccess|

Figure 19 - FDT objects-- BTM and BtmActiveXControl

The FDT specific datatypes “FdtUUIDString”, “FdtXmIDocument” and “FdtXPath” are derived
are derived from datatype string by inheritance, see Figure 20.

«type» «type» «type»
FdtUUIDString FdtXmIDocument FdtXPath
contents : String contents : String contents : String

Figure 20 - FDT data types
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8.2.2 DTM state machine

The following state machine shows the different states of a DTM, see Figure 21.

CoCreatelnstance

IlUnknown:Release (final) IlUnknown:Release (final)

up IPersist:InitNe zombie

IPersist:Load

T eTSISt, TN W

new
created

IDtm:Environment
IDtm2:Environment2 *

IDt'P arK leas

new/Dtm:PrepareToRelease
enabled

IDtm:InitNew

/&:Pre ar Tofelea

A)

@
A

IDtm:Config

tm:PreparaJoDelyte

configured

Conjnect Condition /
CofpnectRequest()

OnAbort()

Distonnect Condition /
DisconnectRequest

*dependent on FDT version of frame-application and DTM version

Figure 21 — State machine of a DTM

Table 5 below defines the interfaces of a DTM which can be used by a Frame Application at
the shown states.
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Table 5 = Availability of DTM methods in different states

Interface / Method

3 B
2l2s | |8|8|. 2828,
o | S| 5 5|E| 3|5 2|5|28|8x
2le| g S18| |&[®|E
@ o
(3]
IPersistXXX
In{tNew() N ()
Ldad() N ) N ")
Sgve() 4 \ J J
IDtm /\
Environment() N N \ X \
InftNew() N \ \
Cdnfig() V\
SgtCommunication() L\ A N
RgleaseCommunication() /\ \ - / ( N > N
PrepareToDelete() ) N
PrepareToRelease() /L \Ql\ N N
SgtLanguage() \ 3 N N N
InyokeFunctionRequest() < f\\ \_) N S A R Y y
PrepareToReIeaseComrﬁx@c\hQ )\‘ aN ) N N N N
Pri vateDiangEna%d()k \/\ \ N N N N N
GegtFunctions() &) < & N N N N N N
IDtm2) /\< \/\\/
Enjvironment2() < \ \/ N N
SetSystemC{n/iBbe\h\)\ \ \ N N N VR I N
IDtmActive fohxatu{\ \ N N N N N
IDthpleéﬂK\ \ > N N N N N
IDtmJhannel \ N N N N N N
IDtmQocumentation N N N N N
IDtmOiagnosis N N N N N
IDtmInformation | N N 7 N
IDtmInformation2 N N N N N N N
IDtmImportExport N
IDtmOnlineDiagnosis N N N
IDtmOnlineParameter N N N
IDtmParameter N N N N N
IDtmHardwareldentification N N N N
IFdtCommunicationEvents N N N N
IFdtCommunicationEvents2 N N N N
IFdtEvents N N N N
IFdtChannel N N N N N N
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Interface / Method -
o T B o o E
212|828 |E|o|lZ|%|2| e
a | | 8| || 5| 5| E|oc| 2| 8=
2lelz| |85 |3]%|E
i o
o
IFdtChannelActiveXInformation N N N N N N
IFdtChannelSubTopology.
OnAddChild() N N V/-\\ N N
OfRemoveChild() vy Y NQ N
SdanRequest() /\ J N N
VdlidateAddChild() \ \\ NN J
V{lidateRemoveChild() \ \d\ )\/} J
lIFdtdhannelSubTopology? < \ \
SqtChildrenAdresses() v \K Ny WYY J
IFdtChannelScan ( (\
SdanRequest() \ / N N
C3ancelAction() & Q < N N N
IFdtCpmmunication > v
ARort() ( e N N N N
CgnnectRequest() /\ /\\ \ N N J N
DisconnectRequest() A =~ 3\/ N N N N
TrpnsActionRequest() l \ L N N N N
G¢tSupported Prqt{)&%s(b 2 v v N v Y
SgquenceBegin() /\ ~ N N N N
SgquenceStart() /\ > N N N N
SequenceErw\ \ N N N N
IFdtFnctionBlovgata™~\CON \_/ I NEERE J
IDthingI%sMaMess\
GetltemList N \ N N N N N
Rgad() \/ N
Writef) AU A VR A v
IDtmSingleDeviceDataAccess
CancelRequest() N N N N
ItemListRequest() J N A Y J
ReadRequest() N N N
WriteRequest() N N N
NOTE 1 At the Zombie State not all DTMs must 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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Table 6 below defines the interfaces of a Frame Application which can be used by a DTM
(starting from FDT version 1.2.1) at the shown states. A Frame Application must be aware

that after IDtm:Environment an older DTM may call any container interface method.

Table 6 — Availability of Frame Application interfaces

Interface / Method

Hp

new ¢reated

new enabled

existing created

runjning

%ng offline

/ online

going online

destroyed

communication set

zombie

IFdtContainer

/% configured

GgtXMLSchemaPath()

7/

LdckDataSet()

2 | <
A

7

SgqveRequest()

UnlockDataSet()

iz

|

i8N ABE

< | 2| 24 <

< | 2| 2| <

< | 2| 2| <

IDtmBvents

b/

OnApplicationClosed() /\

2

OnDownloadFinished()

TN

OnErrorMessage() /X

OnFunctionChanged() &

(\

N LT

Or ChannelFunctionChange{}ﬁ\ /\\

V|

O InvokedFunctionFinisNed() \&

< | 2| < | <

OmNavigation()

2| 2| 2| 2| <

l
O OnIineStateC{érﬁgd(b 2

o1 ParameterChaM%\

I

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

< | 2| || 2|2

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

<L | 2| 2| 22| 2| =

~7

of PreparedToRe}eé\s\é({

>
Of PreparedT}Qeﬁgse\Qo}\Qum tiW

om0 < NN\

< | <2

< | <

< | <

oo\ N\

Of Scanﬁéﬁ;&&()\\/

Of UploadFinis%le >

IDtmAuditTrailEvents

IFdtA¢tivex

IFdtActiveX2

IFdtBulkData

IFdtDialog

< | 2| <|| =

IFdtTopology

< | 2| 2| <] = | =

< | 2| < | 2| ==

P R - e | R D= - e - -

< | 2| < | 2] ===

P - - = -

IDtmSingleDeviceDataAccessEvents

OnltemListResponse()

2

OnDeviceltemListChanged()

< | <2

OnReadResponse()

OnWriteResponse()

IDtmSinglelnstanceDataAccessEvents

2| 2| 2| 2| &

< | 2| 2| 2| =

< | 2| 2| 2| =
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8.3 Device Type Manager
8.3.1 Interface IDtm

This interface is the main interface of a DTM that supports FDT version 1.2 and older. Via this
interface the DTM gets its initialization after the instantiation.

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

At this time the DTM is not connected to an instance data set of a device. At this state the
DTM[can be asked for its stalic information like version, vendor, and Iis capabililies.

If thg DTM is initialized it can be asked for its instance independent supps

8.3.1.1 Config
HREBULT Config(

[in] FdtXmIDocument userlinfo,
[out, retval] VARIANT_BOOL* resg

Desgription

tioM\Eo

Is called by the Frame Application for ipitia ning the current user.

Parameters ( \ \) \\) Description
L Qi

N

userlrffo doc nt containing the current user rights and the user role specifieq by
m DTmrm ionSchema

Return value <> < \\/

Return Valuy\\ \x Description

TRUE] \ \ D\f\l\/l}ocepléd the given data

FALSE C LA\ e operation failed
N\
Behavi
It informs the dukjng initialization about the role and the rights of the current user.
Comjments

In general it is expected that a DTM adapts the provided functionality according to the role of
the current user (see 8.3.1.3).
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8.3.1.2 Environment

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

Description

1l () 4l = A L e 4 — + T ol 1 1 .t 4 4l =
IS cgrred Dy S ridifnc ApPpniativuin tu SCLU UIC SysSICIiTTray 4dilfu Uic UaCR pPUITTcr 10U 11T 1T ame

Application.

Lo N
Parameters Description . (\
systemnTag Identifier for the device instance; set by the Fran@A ph ati&\ \
Contajiner Back pointer to the Frame Application

X
Return value <\\ Q \\/

Return Value /ﬁ%q\pw\ \
)

TRUE DTM has accepted the data ( m

FALS

The operation failed (\\// /\ \
A \J

N

a device instance. Furthermorg, the

Bethior

Iled by the Frame Application to ifitialize a\B

its%m i
i dvigation or to identify itself at the ¢vent

hoyld not store the systemTag to preventf| side
deletes data sets.

Is c
Frame Application passes the pointer to

A D1
interf
effed

Com

The

8.3.1.
HRE

[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.

Parameters Description

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

Return value

Return Value Description

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

This method provides the access to DTM standard functionality, defined by the applicationIDs
and specific functionality, which is not within the scope of FDT. These data are available as
soon as the DTM 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
OnFunctionChanged() event. This event is sent by a DTM if the configuration results in a
changed extended functionality.

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

Fundtions with user interface are started via IDtmApplicatiop:: ication(),
IDtmActiveXInformation::GetActiveXGuid() or IDtmActiveXInformatjgm: i gld()
and work asynchronous.

Fungtion calls without user interface are asynchronous via
InvokeFunctionRequest().

The asynchronous behavior is described in the accordi

The |method additionally provides access to dogck ide , i n be
displpyed by the Frame Application or a i

It is [expected that a DTM adapts the provided i according to the role gf the

does not have valid user informjation
ith the least rights (“Observef”) is

currgnt user (see clause 8.3.1.1). As Jong as
(e.g.|in state “running”), it should behave(tike
using the DTM.

Fundtions with associats S odule functions) must not be shown difectly
in the standard contekxt m ‘ JM™ode. They may appear in a submenu whigh is
assofiated to a @ i

In onder to ensureatk ioAs can be called by the user, the Frame Application
should provide 4§ ) 8" in the context menu of the DTM node or provide
apprppriate con 2NUS DTMmModules or offer these functions by other means.

The DTM ha sufe \that “all accessible module functions (enabled and not hidden|) are
valid] If i vodule xollection of a DTM varies due to configuration changes, the DTM
must| call O i hanged() to notify the Frame Application. That means the Frame
Application .is no ponsible for matching the given module Ids to the list of the existing
modules réturned by’ IDtmParameter::GetParameters.

Comments

If a Frame Application does not support the operation phases (‘notSupported’) the DTM
should provide all functions based on the current state (e.g. ‘communication set’) and the
current user role.

If the DTM wants to limit the number of opened ActiveX controls, it should disable the
corresponding functions. If an ActiveX is closed, the DTM has to enable the function again.
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8.3.1.4 InitNew
HRESULT InitNew(

[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.

Parameters

Description

devicgType

XML document containing the manufacturer-specific dat I| nigueidentifler
for a subdevice type specified by DTMInltSchemey\

Return value

ONGRYY

Return Value

Des tlo

TRUE DTM is initialized \\ \ >
FALSE The operation failed / \
Behavior

The

typeq
nece

Com

Nons

8.3.1.
HRE

Desgription

Starts.a/function of a DTM.

-type. The supported device
ation(). This initializatipn is
one device type.

Parameters

Description

invokeld

Identifier for the started function

functionCall

XML document containing the DTM specific function id for the requested
function or user interface specified by the DTMFunctionCallSchema

Return value

Return Value

Description

TRUE

The function started

FALSE

The function call failed
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Behavior

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

Functions with user interface are started via IDtmApplication::StartApplication(),
IDtmActiveXInformation::GetActiveXGuid() or IDtmActiveXInformation::GetActiveXProgld()
and can work asynchronous. If the called function is finished or terminated by the user the
DTM sends an OnApplicationClosed() event to the Frame Application.

Fundtion calls without user interface are asynchronous as well. For this functlons the IDTM
sendjs an IDtmEvents::OninvokedFunctionFinished() event if the function ig

Comments

To prevent side-effects the Frame Application should not sepd “furtk to*the [IDTM
proceéeding the function call.

8.3.1.6 PrepareToDelete

HREBULT PrepareToDelete (
[out, retval] VARIANT_BQQOL* re

Desgription

Retu deleted at the Frame Applications
data up, e.g. its log files or protocols] The
data

Parameters /W\ A > Description

Return value <\ \)

Returr<VaIw\e\\ \ > Description

TRUE] /\\ \\ Data set can be deleted

FALS

The operation failed

N
Behavior \>

The méthod is used to inform a DTM that it has to clean up, e.qg. its log files or protocols. [After
this furetion-eal-the-data—setwil-be-deleted-by-theFrame-Applicatior—FheFrame-Appligation
is responsible to ensure the pre-conditions for the delete. That means that the Frame
Application must ensure that all DTM instance related to this data set are shut down (either
Zombie-State or released). If the DTM returns FALSE the Frame Application can inform the
user to close the user interfaces or can terminate them by ExitApplication() or
IDtmActiveXControl::PrepareToRelease(). In general a DTM will finish its current
communication process during the release of its user interfaces.

Comments

None
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8.3.1.7

PrepareToRelease

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

Description

Used to inform the DTM that it has to release it links to other components. The DTM will be
released by the Frame Application.

[ Parameters

Description

Return value

AL

Return Value

Description /\\ \

TRUE] The DTM will release its links to other componenk\ \/
FALSE The operation failed < \ \ >
N
Behavior
The DTM has to release all links to other compongnts.and \has terminate all pending or

runn

The
Appl
Com

It is
IFdt(

NOTH
the in

8.3.1.
HRE

rame

data,

cation

Description

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

Parameters

Description

Return value

Return Value

Description

TRUE

The DTM will release its references at the communication pointer

FALSE

The operation failed
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Behavior

The DTM has to release all references to the communication pointer set during
SetCommunication(). The method returns FALSE if a communication call is active and cannot
be terminated.

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

Comments

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

The |method returns TRUE if DTM accepts shutdown of communicgtion. fire
progfess events to inform Frame Application if
IDtmEvents::OnPrepareToReleaseCommunication() notification ma anger tine, for

exanpple if still some communication calls have not returned.
See plso 8.9.1.13 OnProgress and 8.3.1.11 SetCommunicé

8.3.1.9 PrivateDialogEnabled

HREBULT PrivateDialogEnabled(

Desgription

Sends a notification to/éQ'L\whet itd

to open a private dialog window.

Parameteé/\ > 2 \/ Description

enabled /\ /\(RLE\mel;Rthé it is allowed for a DTM to open a dialog window

Return value

Returré/amk\\ \ B Description

\ .
TRUE] /\\ ( The function succeeded

FALS AN \\ The function failed

Behavior \>

This |special state is set by a Frame Application during runtime. This may be necessary if
currd nﬂy a user action must not be disturbed or_if it is not allowed that a d\llnnmir‘nlly faTal ned

window gets the focus or hides other windows.

Enabled set to FALSE means that the DTM must not open any dialog windows.

If at this state any error occurs the DTM can send a notification to the Frame Application via
IDtmEvents:OnErrorMessage().

If the DTM needs a user action and therefore has to open a user dialog, it should first ask the
Frame Application via the IFdtDialog interface. At this request the default response is not to
open the dialog. So it is up to the Frame Application to allow opening the dialog, delay the
request until the current user action is finished, or to refuse the request by sending the default
response.
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If a DTM uses ActiveX controls as user interfaces, the DTM has to inform its open controls
whether they are allowed to open dialog windows.
Comments

None

8.3.1.10 ReleaseCommunication

HRESULT ReleaseCommunication(
[out, retval] VARTANT_BOOLresult);

Desgription

Used to inform the DTM that the communication pointer will b& release y\the’ Frame
Application.

Parameters De%/' E‘”\}'\\\\\Q

Return value

Return Value /\\ /be/écr/leti&\

FALS The operationaile

TRUE The DTM has/et at tr}e/c\&mr%;nica((ionQo)ntﬂ}}NULL
/)

Behavior

The DTM should set th
The method returns F

If thg DTM returns"\TR
function calls.

In general the Fra o ensure that all applications or function calls of a[DTM
are flnished before ; mMmunication pointer.

during SetCommunication(), to NULL.
active.

at the communication pointer is invalid for fyrther

Comjme

See plso clav .T4/OnPreparedToReleaseCommunication().

8.3.1.11 ~ " SetCommunication

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

Description

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

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
IFdtd

communication channel can check the supported communication protocol
hannel::GetChannelParameters() and the attribute gatewayBusCategory\ln geherg

Frame Application is responsible to establish a valid link between a ghannel anhd)a’ D
betwgen two communication channels. This check can be done to ens ' k.ofN\n ca

communication problems.

Comments

To en

e Hor each DTM, which acts as a root conce

via
| the
M or
e of

terfaces for ngsted

communication, the method IDtm:; SetComm ‘ i0 e called with a NULL pginter
ds parameter ‘communication’. - nsiffton from ‘configured’ to
‘communication set’ concerning ‘ refer to 8.2.2, DTM ptate
Machine).

e Tlo set up the chain for nested commupicati rame Application must start to hand
gver the interface pomer from th i as a root concerning the chgin of
interfaces for nested e the chain, according to 4.3.1.8,
IDtm::PrepareToR : i ame Application should act vice verda.

8.3.1.12 SetLangual

HREBULT SetL

~“BOOL* result);
Desgri
Returns TRUEN quested language is supported by the DTM.
Parameters Description
languageld Unique identifier for user interface localization; defined by Windows as a lo¢ale

el 4L dormn F ool el il F S R | <} tlo.
rentrreT (oo comtatmmg e anguageTraentre T orerowe T worad—anatn

supplied in an LCID is a standard international numeric abbreviation (e.g.
German — Standard: 0x0407, English - United States: 0x0409). (See also
WIN32/Platform SDK, locale id or LCID)

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

Return value

Return Value Description
TRUE Language supported. All human readable outputs will use the required language
FALSE Language not supported
Behavior

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

Comments

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

8.3.2 Interface IDtm2

This |interface is the main interface of a DTM supporting FDT versid
Via lhis interface such a DTM gets its initialization after the
exte

A Frame Application supporting 1.2.1 or higher version ha
this interface. Instead of calling IDtm::Environment()
the IPtm2::Environment2() method.

8.3.2.1 Environment2

HREBULT Environment2(

Desgription

Is cdlled by a Frame\ Applicafi jpporting 1.2.1 or higher to set the systemTag, the |back
pointer to th and an XML document providing frame version information.
Such a Framg Appli gt call the IDtm::Environment() method.

X
M&e& \ Description

systemnTag Identifier for the device instance; set by the Frame Application
Contafiner Back pointer to the Frame Application
frame|nfo, XML document containing frame version information by the

DTMEnvironmentSchema

Return value

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

Is called by the Frame Application supporting 1.2.1 or higher to initialize a DTM supporting
1.2.1 or 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.
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A DTM needs the systemTag during runtime for navigation or to identify itself at the event
interface of the Frame Application. The DTM should not store the systemTag to prevent side-

effec

Com

ts if a Frame Application copies, moves, or deletes data sets.

ments

The systemTag is independent of communication tags (e.g. HART device tag).

8.3.2

HRESUIL T Qp’rQth:mGuil abel (

.2 SetSystemGuiLabel

Desd

This
the [

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

ription

method is called by the Frame Application to set a upique\ humansreada identif
TM instance in the context of the Frame Application.

er of

Parameters 92§cr

systef]

DTMSystem uiLabel@chema

hGuilLabel XML document containin r\qaya\ q able |dent|f|er of the DTM
instance in th onte% Ap@atlon ocument specified by

Retu

rn value

Return Value \ (\ D/écrlptlon

TRUE DRV hés atoepted helddta >

FALSE I\ e c}éer?ﬁ\n fal\xlgh\ )

Behavior

This|method is ¢ Application in order to set a system label e.g. for a
mesgage box or g is part of the DTM and cannot be embedded within a
Frame Application, e Application sets a unique human readable identifier of the [DTM
instapnce in tp { thex Frame Application which guarantees a unique identification
between the device essage box of a DTM. The DTM must use this system [label
for arl:l 9 Wdows hat will be opened by the DTM themselves. Maybe the DTM can
extend thi i iffc information.

The
not ¢

Frame ‘Applicationt has to call this method as early as possible. As long as the meth
alled; the DTM has to use the tag of the device as human readable string by default.

Com

od is

ments

The human readable identifier must not be stored by the DTM. It is recommended to update
the labels of all open windows when the SetSystemGuiLabel() is called.

8.3.3 Interface IDtmActiveXInformation

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

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

Description

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

Parameters Description
functipnCall XML document containing the function id for the requested useriqterface
specified by the DTMFunctionCallSchema ~

Retulrn value <\ \ >

Return Value Description \ \ >

result UUID for an ActiveX control

Behavior

Retufns a UUID that the Frame Application can

!ora )

If a requested application is not suppoxied

The kind of user interface that is expetted described in detail within the schema

provided by IDtm::GetFunctjons().
Comments
None

8.3.3.2
HREBULT Get

Desgription

Retufns the Progld for the ActiveX control according to the function call id.

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

Returns the Progld for the ActiveX control according to the function call id. Frame
Applications implemented with scripting languages can use this Progld to instantiated the
control.
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If a requested application is not supported the method returns NULL pointer.

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

Comments

None

8.34 Interface IDtmApplication

This |interface provides the function to start a user interface of a DTM. These _user inteplaces
are gart of the DTM itself and cannot be embedded within a Frame Appli

8.3.41 ExitApplication

HREBULT ExitApplication(
[in] FAtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

Desgription
Notiflcation to a DTM to close an use s identifie b@ nvoke id.

Parameters escrlptlon

invokeld Identifier fort e started ap vame value as provided in the
c rrespaﬁdl{g all of IDt App atlon::StartApplication()

Return value

Return Valye’\ \ > > Description

TRUE \/ The\&‘@eci ied apylication will be closed

FALSE /\\ T\hexc\)iré/h\gg iled

Behavior

This [met rongus. That means that the DTM just checks whether it can ¢lose
the yserN not In case it can, it first returns TRUE and then starts its shutgown
proc¢dure erface. During this shutdown it has to unlock its instance data set

and release thedanlineyconnection to its device if necessary. Finally, it has to notify the Ffame
Application~via ID vents::OnApplicationClosed(). This notification will cause the related
relegses‘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 invoke 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 synchronous call may block the Frame
Application interfaces.
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8.3.4.2 StartApplication

HRESULT StartApplication(

Description

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument functionCall,
[in] BSTR windowTitle,

[out, retval] VARIANT_BOOL* result);

Oper

s a user interface of a DTM for a specific function call.

Parameters Description /\\ (\

Invokd

b |d Identifier for the started application

functi

nCall XML document containing the function id fdr the es ction or user
interface specified by the DTMFunct|on})\ hema

windo

WTitle Window title required by the Frame ASpQ:a\oR\ \ X

Retu

rn value

Return Value \/6 scyi tlon

TRUE] The request{i a\ (on is gartec{\ U ‘\/

FALSE The operation fajled \/

Behavior

The function call id asso bvide

more
sche

In ge
DTM

IDtm
least
popp
will b

The
the
IDtm

than one function
ma provided by ID

nvoke.id isused>by a Frame Application for the association at the callback interfd
application terminated within the wuser interface of the DTM
Fvents::OnApplicationClosed()). Furthermore, it allows the Frame Application to han

list o

ia the

d the

, pr at

ke id

ce if
(see
dle a

f open user interfaces.

Com

ments

None

8.3.5 Interface IDtmChannel

This interface is used for accessing channel objects. On the one hand, the supplied channel
objects carry the information which are necessary to create the association between /O
nels of a device and the functions of the Frame Application. On the other hand, in the
case of communication channels, these channel objects are used to build the communication
chain for Nested Communication.

chan
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| GetChannels

HRESULT GetChannels(

[out, retval] IFdtChannelCollection** result);

Description

Returns the channel objects of a DTM.

Parameters Description
Return value /\
Return Value Description /\\ ~
result Collection of IFdtChannel of the requested chanmts \
Behavior
This [method returns the channels of a DTM. The DTMdtse or a
moduile of a device.
For gimple devices a channel object provides onl
In case the channel provides gatewa el jobject additional suppliep the
communication interface for nested co
Comments
Nong
8.3.6 Interfacp\;lDt
This | interface provides fic documentation for a device instance as |XML
document.
8.3.6.1
HREBU
Desgription

Returns the device specific documentation according to the function call as XML document.

Parameters Description

functionCall

by the DTMFunctionCallSchema

XML document containing the function id for the requested document specified

Retu

rn value

Return Value Description

result

XML document containing the requested documentation specified by the
DTMDocumentationSchema
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Behavior

This method returns an XML-Document which can be used directly for documentation
purposes. The format of this PAS 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 at DTMDocumentatio e.xsl. Refer to
Anngx C.

8.3.7 Interface IDtmDiagnosis

This |interface provides the base diagnosis functions requiré 8 plication for
DTMpg with configuration parameters.

8.3.7.1 Compare

HREBULT Compare(
[out, retval] VARIANT_BOQL*

Desgription

Retufns TRUE if the comr{é\e\daﬁsw\arg%al.
N

Parameters Description
Return value A S\/> \\>
Return Value Description

TRUE] /\ Thexdata se@ are equal

FALS T}a\data\'ﬁts are not equal or compare failed

\
Behavio \ \)

Compares data set e external DTM with its own and returns TRUE if the data setpk are
equall.

D

This [function fails if it is called outside of an InitCompare() — ReleaseCompare() sequenc

In case of errors the DTM should inform the Frame Application via the callback interface
IDTMEvent::OnErrorMessage().

Comments

The structure and the parameter values for configuration, parameterization and identification
are relevant for the comparison. Runtime dependent parameters (e.g. operation hours) of the
data set are not relevant for comparison.
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2 InitCompare

HRESULT InitCompare(

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

Description

Initializes a DTM for comparison of two device instances

Parameters Description
systemnTag systemTag of a second DTM of the same type (

N

Return value (\& w

Return Value Descripti)m\ \
TRUE Initialization successful \ \ \ \/
FALSE Initialization failed (e.g. a compare is @lreadyih pr. ss orthe DTM is not jof

the same type)

Bethior
Initidlizes the compare of the data se cond
devige. Such a comparison is only possib are()
sequence.
The DTM can access the s eguesting the according DTM insfance
via IfFdtTopology::GetDt

To perform a comparisomimih . Compare() method can be called. Startjng a
compare user int ¢ 2 ingeractive comparison.
It is ¢nly possible to ; g sets handled by DTMs of the same type.
Comments
Every started with InitCompare() must be closed Using
RelepseCq
8.3.7.3
HREBULT-ReleaseCompare(
foutretvat- VARTANTBO Ot Tesutt);

Description

Returns TRUE if an existing compare sequence initialized by InitCompare() has been closed
successfully.

Parameters Description
Return value
Return Value Description
TRUE Compare sequence closed and external DTM reference released

FALSE A comparison is in progress (e.g. an user interface is currently open



https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

PAS 62453-1 © IEC:2006(E) - 67 -

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 must be
solved first.

Comments

If thg ReleaseCompare() function is not handled in a correct manner on both sides, the/ffame
Application and the DTM, the DTM referenced as the external DTM canng eleased during
the lifetime of the current DTM.

8.3.7.4 Verify

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

Desgription
Retufns TRUE if the complete data se@.&

Parameters ‘ ' 'on
Return value ( (\ \>
Return Value \) \\) Description

TRUE] [\ | The comgrete dabaisetis valld
FALS K Th }a{a sk\or\s\pahyf the data set is invalid

Behavior \) \>

Validates the compl e intérnal business rules of the DTM.

Commen

A Frame Application his method typically to ensure a consistent dataset, for example
after|persistentdoad ox before going online.

8.3.8 Interface IDtmimportExport

To buitd—=am export illlagc of a BFvt—=aFrame Appiibdiiun uses one tStream U'th:bi for-each
device instance. This IStream object is used as argument to IDtmIlmportExport::Load() or
IDtmImortExport::Save(). If a DTM does not offer an IDtmImportExport interface the Frame
Application must use one of the IPersistXXX interfaces to retrieve and restore the instance
data.
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8.3.8.1 Export
HRESULT Export(

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

Description

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

Parameters Description

stream Stream containing all DTM specific data of an instance

Retulrn value (\& x\

Return Value Descrlpt)yﬁ\

TRUE The operation succeeded \ \ \ \/

FALSE The operation failed & \ \ \

A
Behavior
The |import/export interface is a mandatory iftexfa s_. which do not storg the
complete instance specific data via Ik i isAp to a DTM to specify the
contgnts of the appropriate stream S Frame Application vig the
IDtmlmportExport interface. If this inter i pro |de by a DTM the Frame Application

uses|one of the IPersistXXX interfaces(for export

Comments

Nons

8.3.8.2 Impo@

HREBULT Impor

NT_BOOL* result);

Desgription

Loads data-of the private data storage from the specified stream.

| “Parameters Description

stream Stream containing all DTM specific data of an instance

Return value

Return Value Description
TRUE The operation succeeded
FALSE The operation failed
Behavior

The import/export interface is a mandatory interface for DTMs which do not 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
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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
8.3.9 Interface IDtmIinformation

This mterface is the second main interface of a DTM accordmg to FDT verS|on 1.2 and older.

ilities to allow integration into the libraries of a Frame Application.

| GetInformation

SULT GetInformation(

[out, retval] FdtXmIDocument* result);

Desgription
Retufns a static XML-document containing information like) vender, i SD, ...
N\ N\

Parameters ‘ /\ A > I%esc@io‘q)
Retulrn value \J

Return Value (\ D>cr|pt|on
Resul L d nt on\a® stati D\{M information specified by the
Behavior
This [method prov specific information. This data are available as
soon|as the DTM is do not need any instance specific data to provide

this information.

Usud

or fof

Com

Nons

8.3.1

Ily this { nationsi d\py the Frame Application to create libraries, to select a
sim

ments

‘—interfaceBtminformation2

DTM,

This interface extends the interface IDtmiInformation by new methods. This interface is
mandatory.
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0.1 GetDeviceldentificationlnformation()

HRESULT GetDeviceldentificiationInformation (

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

Description

ReqLCbllb ljUVibC Ul IlJiUl.alr\ iulb'lliillibatiull iIIfUIIIIdtiUII fUI bpcbificu' iypb‘ <Jlll.lI plUtUbUi.
Parameters Description
typeRpquest Defines the DTMDeviceType or BTMBlockType for |ch th ntification i
requested. (XML according to TypeRequestSchepa)
protodollD Defines UUID of protocol for which the devwh\flcwc%\ks re\x{ es
Return value (\\ s \\/
Return Value escri \\/
result Protocol specific device identificatigm WTMDewceType
specified by a field bus specifi y xxxDeviteTypeldentSchema
where xxx is the protocol (harke
If method wds calted &t a Cofimunigtion en XML document accordirlg to
Behavior
This | method returns de .| The
resppnse contains a protocq ication
against the protocol sp
Comments Q
DTM| must chec sting
protdcol specific & n the
user|about the mj uired
protgcol.
See usage™e ion()
in 8.10.8.
8.3.11 , Interface IDtmOnlineDiagnosis
This on to

validate complete bus systems within a batch process.

8.3.1

1.1 Compare

HRESULT Compare(

[out, retval] FdtXmIDocument* result);

Description

Retu

rns an XML document containing the result of the compare.

Parameters Description
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Return value

Return Value Description

Result XML document containing the result of the compare specified by the
DTMOnlineCompareSchema

Behavior

Compares its data set received from the database with the parameter uploaded from the
according device.

If the—data—store c base—and-the—data—uptoaded ed the
result shows whether the data are equal or not. the
communication error.

This jmethod is used for batch processing and works without user in¢

If thg DTM has no comparable online data, it must return ‘noC f the
attripute ‘statusFlag’.

Comments

Comparson should only include data significan iguration, ization and
identification of the device. Data re g t be

included.

8.3.11.2 GetDeviceStatus
HREBULT GetDeviceStaty

[out, ret

Desgription Q

Returns an XML d bes the status of the device.

Param /e»ter\ \L Description
Retyrn \ S\
Retu \ Description
Resul \) XML document containing the status of the device specified by the
DTMDeviceStatusSchema
Behavior

The DTM loads the current status from the device. Depending on the fieldbus protocol, the
DTM should additionally upload its actual diagnosis information. Depending on this
information the DTM provides a human readable status and returns the information within an
XML document. The function must work without a user interface to allow the check of
complete networks.

Comments

A BTM must return the status of the related block.
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8.3.12 Interface IDtmOnlineParameter

This interface allows a Frame Application the online access to a device. This interface is

mandatory for all devices which must be loaded during commissioning.

8.3.12.1 CancelAction

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

Desgription

Cangels an active parameter-upload or download. (\

Parameters Descripti/{r\

invokeld Identifier of the action to be canceled

\\
SOK NS

Return value \ \\>

Return Value ( ﬁcru}n\ )
TRUE] Cancel action accepted (\ / /\
FALSE Cancel actio(ca}n\oté ;\)%rfémedk U j\/

: N/
Behavior

immediately after acce
must| not fire the ID

evenfs. :

If the DTM cannot™c
“finished” events wf
Comments

Nons

8.3.12.2

HREBULT DownloadRequest(
[in] Edtl)l ||nQ+ring in\/nllnlrl’

The method cancels an active parameter-upload-o nload. If the DTM has acceptedl the
CangelAction request it \ ThecDTM may not be able to cancel the dction
ing but |t sh Id do so as soon as possible. The [DTM

gshed() or IDtmEvents::OnUploadFinished()

ed agtion, it must return FALSE and must fire one df the

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

Description

Sends the request to write online data to the device.

Parameters Description

invokeld Identifier of the request

parameterPath FdtXPath within the XML document
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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
IDtmEvVents::OnDownloadFinished().

In case of errors the DTM should inform the Frame Application via ack-interface
IDtmEvents::OnErrorMessage().

Downloading of all parameters of the device, will be done if the’pa Y e rott tag. In
this ¢ase the DTM sends all parameters for the commissioning & 2

Comments

Nonsd

8.3.12.3 UploadRequest
HREBULT UploadRequest(

Desgription

Sends the reques %\K

Paran?e/\ Description
invokeld \ \ Ideptifier of the request
paranmni eteﬁse\ \ \ FdtXPath within the XML document

Return valué

Return Value Description
TRUE] Request accepted
FALSE Request cannot be performed
Behavior

Asynchronous function call that requires a DTM to upload parameters according to the path
which points to an element of the XML document of IDtmParameter::GetParameters() from the
connected device. The response whether the upload was successful will be provided by
IDtmEvents::OnUploadFinished().

In case of errors the DTM should inform the Frame Application via the callback interface
IDtmEvents::OnErrorMessage().

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 send during commissioning.
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Comments
None
8.3.13 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 d

8.3.1

evice and fieldbus-type which parameters are available.

3.1 GetParameters

HRE

Desq

Retu

SULT GetParameters(
[in] FdtXPath parameterPath,

[out, retval] FdtXmIDocument* result);

ription

rns an XML document with the device-specific pa?me\s.

Parameters ( l?’\?crip\fiq )

parameterPath FdtXPath within the XML oc M
\)

Return value

Return Value escrlptlon
result XML docume tW|t thedevi Wc parameters specified by the

e che a

Behavior

'ns an XML@

Retu ice-specific parameters. The document can be gmpty
for devices without g

The method provides\the i data of a DTM. This means that, if the DTM is actiye or
has, [for exaR K interface, the parameter provided can differ from the dctual
stored in

The state of theireceivedvdata is classified within the DTMParameterSchema.

The [DTM-must always return within the XML document the current DtmDeviceType.|This

means{that, in the case of an update of the DTM, the changed DtmDeviceType mu
returW&M@@i‘ i j i ~ni

Com

ments

5t be

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

See also clause: State machine of instance data
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8.3.13.2 SetParameters

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

Description

. e e
Sets changes ofdevicesspecific parameters:

Parameters Description
paranjeterPath FdtXPath within the XML document /\Q (\
xmlDdcument XML document specified by the DTMParameterSng

e )
Return value <\\\>

Return Value Deé&@)N \ x

TRUE The DTM has accepted the corp{ﬁte %&{m P \

FALSE The document contains in@\li({dat@d wa\qot}o“@,{affed

EY
Behavior
Only| values of the writable elements ca ing SetParameters. The [DTM
must] verify the complete document a usiness rules before accepting the
requested changes.
The method returns T § B e changes for the complete documgnt.
The method retu F the as rejected any of the value changes. The Transient
data|will remain \ ms the Frame Application about the error vig the
callbpck interface
The ansient“data of a DTM. That means that the new data ar¢ not
storg i
The to become persistent by calling
IFdt(

Comments

See also clause: State machine of instance data

8.3.14 Interface IFdtCommunicationEvents

This interface I[IFdtCommunicationEvents is the callback-interface for the associated

communication component.



https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

8.3.14.1 OnAbort
HRESULT OnAbort(
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[in] FdtUUIDString communicationReference);

Description

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

Parameters

Description

commfunicationReference

Unique identifier for the connection

Return value

A

Return Value

(N
Description /\ \

Behavior

The method sends the abort notification to a connected<co

connected DTM, that a con
also terminated. The termin

A tefmination of a conne

comiunication infrastructure).

Comments

The [difference between

to a
nection is terminated. All pend h are
ation of the connection wj
ction can pceur

“spontaneously” (e.g. if the absence ' utamatically by the undeflying
OnAbort() and all ofther events of this
bther

interface
evenfts provide informa

8.3.14.2
HREBULT OnCong

Desgription

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

| _“Parameters Description
invokeld Unique identifier for the request
response Fieldbus-protocol-specific information about the established connection

specified by a fieldbus specific schema, e.g., like
FDTHARTCommunicationSchema or FDTProfibusCommunicationSchema

Return value

Return Value

Description

Behavior

Via this method the sender of the connect-request receives from the next communication
component the information whether the connection is established.
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The method provides an XML document with communication parameters specified by a

fieldbus specific schema.
Comments
None

8.3.14.3 OnDisconnectResponse

HRESULT OnDisconnectResponse(

[N FATUUIDSTring invokeld,

[in] FdtXmIDocument response);

Desgription

Prov|des the response of DisconnectRequest() identified by the inwak

~X
Parameters De%/rmﬁ@\ \ \
invokeld Unique identifier for the request \ \\/
respofise Fieldbus-protocol-specific |nfo matjon,abo trwi%d connection specified
by a fieldbus specific sche .g. |k FDT RTCo unicationSchema or
FDTProflbusC}{nmunlcatlon
Return value & & K Kj/
Return Value escrlptlon
Behavior
Via this method the s [ i t-request receives from the next communication
component the informg whe \ n is released.
The [method pr by a
fieldhus specific sche

OnD
releq

Com

Nons

8.3.14.4 \_JOnTransactionResponse

I the

HRESULT OnTransactionResponse(
[in] FAtUUIDString invokeld,

[in] FdtXmIDocument response);

Description

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

Parameters Description

invokeld Unique identifier for the request

response Received data, status- and error-codes specified by a fieldbus-specific schema,

e.g., like FDTHARTCommunicationSchema or
FDTProfibusCommunicationSchema



https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

- 78 — PAS 62453-1 © IEC:2006(E)

Return value

Return Value Description

Behavior

Via this method the sender of the data-exchange-request receives from the next

communication component the transferred communication data.

The method provides an XML document with communication parameters specified by a
fieldbus specific schema and results in the release of the response data within the response

aueue communication component
ata
g P

Comments

Nons

8.3.15 Interface IFdtCommunicationEvents2

This linterface IFdtCommunicationEvents2 is the callback-in
versipon 1.2.1 or higher version for the associated pdre
interface extends the interface IFdtCommunication
mandatory.

hié;gr

A parent component  supporting
IFdtCommunicationEvents2, if the
IFdtCommunicationEvents::OnConnectf
the IFdtCommunicationEvents2::0nConhne method.

8.3.15.1
HREBULT OnConnectR

version has to
iterface. Instead of c
R_a parent component must then

FDT
This
ce is

call
alling
use

Desgriptj
Prov|des theresponse onnectRequest() identified by the invoke id.
Parameters\/ Description

invokeld Unique identifier for the request

paren information \ersion information of the parent component ar\nnrr{ing to
FDTConnectResponseSchema

response Fieldbus-protocol-specific information about the established connection
specified by a fieldbus specific schema, e.g., like
FDTHARTCommunicationSchema or FDTProfibusCommunicationSchema

Return value

Return Value Description

Behavior

Via this method the sender of the connect-request receives from the next communication

component whether the connection is established.
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The method provides

with parameter “parentinformation” the FDT version of the parent component. DTM

may

only use XML communication documents compatible to the version of the parent

component.

with parameter “response” an XML document with communication parameters specified by

a fieldbus specific schema.

Comments
None
8.3.16 Interface IFdtEvents

This jinterface is the callback-interface for the Frame Application.

8.3.
HREBULT OnChildParameterChanged(

Desgription
In cgse of a DTM topology, it can be ry to info parent DTM about paran
changes.

16.1 OnChildParameterChanged

[in] BSTR systemTag);

heter

ec
Parameters \ (\ D/écription

systemTag Id\aqtif@h\e\@vic in taqcé

N

Return value /\/\ Q\
D

) Description

If a as to call IDtmEvents::OnParameterChanged() with an
XML tance specific changes. The Frame Application will send this
docu i , ::OnParameterChanged() to all DTMs which reference the same
devige i ’ Joncerning the according parent DTMs (primary parent, secondary parents,
see yGetRarentNodes()), the Frame Application must implement the follgwing
behavi

he Frame Application must send a notification to the according parent DTN
FdiEvents::OnChildParameterChanged()

=

via

Vithin @ multi user environment, this notitication will only be send to one parent
instance

DTM

This notification must be send to the parent DTM which has the lock concerning the

related instance data set

If currently no parent DTM is started, the Frame Application must start the parent DTM

Comments

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. A
parent DTM, which receives such a notification, can update its child specific data by calling
GetParameters() at the child DTM. The Frame Application has to ensure, that the parent DTM
instance which will be selected to perform IFdtEvents::OnChildParameterChanged(), is in any
case capable to lock its data set.
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6.2 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

acce

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

Parameters Description f\

systef]

hTag Identifier of the device instance

userN

(\\ (AN
ame Human readable name of the user who has Iock{tﬁg\qta %{ \

Retu

rn value

Return Value De{r%ﬁ{}\ \\ \
DN\

Behavior
If a DTM has locked a data set via IFdtContaineph\o pet() the Frame Application h
send| OnLockDataSet() to all DTM insta % encg’ to the same data set

Recs
interf
storg

Com

The
Fram
othe

8.3.1
HRE

Desq

3 ields in case of an open
ace and keep in mind that it is nof allowed tQ.pe any function which needs any

ge.

ments

iserName ¢
e Applicati

gr or an identifier within a user managemen
eVvshould provide the information where to fin

user within a’m
6.3
SULT O
in] FdtXmIDocument parameter);
ription

as to

user

data

of a
1 the

In case of a multi-user environment, it can be necessary to inform the DTM about parameter

changes.

Parameters Description
systemTag Identifier of the device instance
Parameter XML document containing the changed parameters
Return value

Return Value Description
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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

insta

Com

nce.

ments

None

8.3.1
HRE

Desq

In c4

se of a multi-user environment, it is neces
mod¢ especially if another DTM gets t ead/gvz:t?%

6.4 OnUnlockDataSet

SULT OnUnlockDataSet(

[in] BSTR systemTag,

[in] BSTR userName,

[out, retval] VARIANT_BOOL* result);

ription

™ out its current ag

i rm.a
ce sitsd ta set .

cess

Parameters DeWn

systen]

hTag Identifier of trre/d_evice i%@}sg

usern

Retu

hme /Iiuman readaNe n&@e\s{the\tks}\ylﬁo has locked the data set
D

SN NSV

Return Value L Description

TRUE { > | ™€ pTingas agtialdata

FALSE ( /\R{e I}Wj\a olg’data and must be closed

Behavior \)

If a DPTM has\unlo da et via IFdtContainer::UnlockDataSet() the Frame Application
has [o ckDataSet() to all DTM instances which have a reference to the game
data|set.

Recgiving this’notification a DTM returns TRUE if it has current data and can enable its jnput
fieldg in Case of an open user interface. To support this feature the DTM has to implemgent a
synchroenization mechanism for its DTM instances via OnParameterChanged(). If the DTM
doesnot-stpport-such—synchronizatromitfras—toreturn FALSE—Fhat-means—that-the B has

old data and will not get write access for a data set. In this case of an open user interface the
Frame Application will inform the user that he has to close and to restart the DTM.

Comments
None
8.3.17 Interface IDtmHardwareldentification

This interface is used by Frame Application to detect if specific communication hardware is
available or to request information from a field device.
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The interface is for example implemented by Communication-DTMs to detect if corresponding
hardware is responsive or by Gateway-/Device-DTMs to request manufacturer specific
identification information from a field device.

8.3.17.1 ScanHardwareRequest

HRESULT ScanHardwareRequest(
[in] FAtUUIDString invokelD,
[in] FdtXmIDocument request,
[out, retval] VARIANT_BOOL* result):

Desgription

Reqyests scan for availability of hardware and corresponding identific

Parameters Descript@n

invok¢ID Unique identifier for the request /\\ \\ \

requept Always set to “<FDT/>" (parameWed\hq fh\w

Return value

L) 5
Return Valus S obsdfivtion S

TRUE DTM hasac\theM\Q“ \ \ )

FALS The operation

0 checkvif corresponding hardware is responsive

Behavior

Frame Application ex cut

S th s functio
and {o request identifig ;

DTM| should c@ i request required information. DTM must| call
IDtmScanEvents:: gk g sponse() when operation has finished.

vents::OnScanHardwareResponse() and pass XML accofding
ma (FDTxxxScanldentSchema) if requests fails (i.e. becauge of

8.3.17.2 _<CancelAttion

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

Description

Cancels active hardware check request.

Parameters Description

invokedID Unique identification of scan hardware request
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Return value

Return Value Description
TRUE Cancel action accepted
FALSE Cancel action not accepted
Behavior

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

If the DTM cannot cancel the operation then it returns FALSE

will.\fire| the
IDtmScanEvents::OnScanHardwareResponse() event when the operati ~

ed.

Comments
None
8.3.18 Interface IDtmSingleDeviceDataAccess

This |interface allows a Frame Application the on ific parameters |of a
devid

This n be
acce ation
can ) via
this i

The must
be p

IDtm ~ 3 qust not modify the instance data set but must faken
the g y 2

8.3.1
HRE

Desg¢ription

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

Parameters Description

invokedID Unique identification of a read or write request

Return value

Return Value Description

TRUE Request to cancel pending request is accepted

FALSE Request to cancel pending request is not accepted
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The Frame Application calls this method to cancel an active request. If the DTM has accepted
the CancelRequest(), it returns TRUE and must not fire the response event for the cancelled

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

Non¢

8.3.18.2 ItemListRequest

HREBULT ItemListRequest(
[in] FAtUUIDString invokeld )

Desgription

ItemlListRequest performs an asynchronously requ
of the available device-specific parameters and

cessywvalues.

MId ment containing p list

SO (€

Parameters ‘

description”

Return value

N

Return Value

NI\

\I}e)scription

invokeld

aef ot bages)
N,

Behavior

request. If the reqoe
asynghronously &
provided at ID

Comme:

Depgndent o

Via this method ~
the PDTM. The solfrgé

d via
t the
ided
5t be

8.3.18.3

ReadRequest

HREBLWLT Dnadpnqllnef<

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument itemSelectionList);

Description

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

the DTM.

Parameters

Description

Invokeld

Unique identifier for the request

itemSelectionList

List of required items described by a DtmltemSelectionList specified by the
DTMItemListSchema
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Return value

Return Value ‘ Description

Behavior

Via this method a Frame Application may request data from a device. 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 ReadRequest() method must not change the data of the instance data set.

The DTM must always accept the request. If the request cannot be procegsed, the reasgn for
failune must be provided asynchronously as part of the response. The regponseNegither failure

or the result) must be provided at IDtmSingleDeviceDataAccessEvents(. Response().
Comments
In order to inform the Frame Application regarding ongoing-acti S gommended tp fire

the IDtmEvents::OnProgress() event while a response is

The DTM should be able to handle more than one requg ime> e order of execution is
like the order of the requests. For each request the 51 3_corresponding responge. If
a reduest can not be executed, an app i S i

8.3.18.4 WriteRequest

HREBULT WriteRequest(
[in] FdtUU

Desgription
WritgDeviceRequg$ {%&s

Synchyohous exchange of a data structure with a DTM.

Parange/\rs\ Description

invokeld UMe identifier for the request

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

Return vatue

Return Value ‘ Description

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 must 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 has also to refuse the WriteRequest() - an appropriate response must be provided.
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The DTM must always accept the request. If the request cannot be processed, the reason for
failure must be provided asynchronously as part of the response. The response (either failure
or the result) must be provided at IDtmSingleDeviceDataAccessEvents::OnWriteResponse().

Comments

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

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

like the—order of annagarance of the reaussts Eaor oach roauast thaora shotild e a
A o84 —appeaah —R Fe-gt +HS——0O4 aScA—Fegd —e4 HO-HHG

corrgsponding response.

8.3.19 Interface IDtmSinglelnstanceDataAccess

This |interface allows a Frame Application the offline access to
devige.

8.3.19.1 GetltemList

HREBULT GetltemList(
[out, retval] FdtXmIDocument* resu

Desgription

ist of the available device spegcific
efated to configuration parametefs as

Description

GetltemList returns an XML document contaihi
parameters. Within a DTM this list may coptaigiit
well 8s asset management're teﬁ’%

Parameters I

>
e (5% IO

Return Value/\< \/\\\/ Description

Resul

MWM containing a DtmltemInfoList with the actual available
parame specified by the DTMItemListSchema

jgt of items that can be accessed via the DTM. The source fof this

Items provided within these list may also be available as channel objects (provided by
IDtm[Channel::GetChannels()) or modeled as an exported variable (DtmVariable providgd 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
IDtmSinglelnstanceDataAccess::OnltemListChanged().

Dependent on the user roles, the item list items may vary.
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8.3.19.2 Read

HRESULT Read(

— 87 —

[in] FdtXmIDocument itemSelectionList,

[out, retval] FdtXmIDocument* result);

Description

Read performs synchronous exchange of a data structure with the related instance data set.

Parameters

Description

itemSglectionList

List of required items described by a DtmltemSelectionL{st specified by, the
DTMItemListSchema ~

Return value

QA&

Return Value

Description

AND

Resul

Behavior

Via this method a Frame Application may reques

Comments
Nons
8.3.19.3 Write

HREBULT Write(
[i
[outy

Desgription

Writdg

t q
: Q
mange of a data structure with a DTM.

Requested data as DtmltemList speciMh‘\e D\w%mngchema

ata fro stance data set.

(2

ent* result);

Pa%n{ték

N\

Description

itemList

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

Return‘value

Return Value

Description

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
e.g. rounding procedures within the device)

Behavior

Via this method the Frame Application requests a DTM to write the specified data to its
instance data set. The DTM has to check, whether it could manipulate the instance data set

by requesting a lock.

If the lock request fails the DTM has also to refuse the request.

Furthermore the DTM has to apply the business rules in order to keep the instance data set

consistent.
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Comments

None

8.4 DTM ActiveXControl
8.4.1 Interface IDtmActiveXControl

This interface is an extension of a standard ActiveX control and allows connecting a DTM
object with the ActiveX control.

8.4.111 it

HREBULT Init(

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument,

[in] IDtm* dtm,

[out, retval] VARIANT_BOOL* result);

Desgription

Set the callback pointer of an ActiveXNol%Q\Ge% c di@DT

Parameters \ De\scr\igw(n

invokeld Identifier for the started}R\ertlc%\

functipnCall L docume corfaining th n id for the requested function or user
in rfa cified b the\D nctlonCaIISchema

Dtm om& to the Wsmess)\oéject

/\Qx \ >

Return Valu Description

TRUE /\\ Th cor\ﬁ/\\;\{tlallzed

'I\P&o}enat«'rén failed

%/
v

Set the ¢ } of an ActiveX control to the according DTM. The function id cgn be
used| to toggl useninterface during runtime. It is up to the control whether its supports this
functionality.

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

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

Comments

None
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2 PrepareToRelease

HRESULT PrepareToRelease(

[out, retval] VARIANT_BOOL* result);

Description

Used to inform the DTM control that it has to release its links to other components. The Frame
Application will release the control after the DTM has send IDtmEvents::OnApplicationClosed ().

[ Parameters | Description
Return value /(\
Return Value Description /\\ \
TRUE] The request was accepted \/
FALSE The operation rejected < \ \ >
N
Behavior
If thg request is accepted, the ActiveX will release t eg the DTM set dpring

Init()

terminate aII pendmg or running functl s. The

IDtm

If FA
stateg

Com

Nonsd

8.5
8.5.1

This |i

chan

8.5.1.

HRE

ments

FDT Chann;l

SULT<GetChanrelParameters(
[in] FdtXPath parameterPath,

ponents and has to
wthe Frame Applicatio
g released.

n via

rrent

r the

[in] FAtUUIDString protocolid,

[out, retval] FdtXmIDocument* result);



https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

- 90 - PAS 62453-1 © IEC:2006(E)

Description

Returns an XML document with fieldbus dependent channel specific parameters.

Parameters Description
parameterPath FdtXPath within the XML document
protocolld UUID of a fieldbusprotocol. This UUID may be

by DTMProtocolsSchema

e one of the UUIDs returned by GetSupportedProtocols() and specified

LDl ek ’ bdorisardil b pay) T=
v = o OCTMeU WItHT (e appPTropTratle SCIarmciteIereieT

the DTMParameter document returned by the DW\

I
CICC]

1t of

Return Value Description

Return value <A(\( N

RN

Behavior

Retufns an XML document with the channel specific : ecified by a fiel
protocolld. The retd

specjfic schema. The fieldbus is s
parameters are especially used for
deviges without fieldbus master.

Channels that do not have any proc !
should return a document ba RatameterSchema.

It is|recommended, t¢
FDTBasicChannelPara

If thg requested
dOCUJnent based o
info for the caller

Commen

Nons

8.5.1.2

HREBUYLT GetChannelPath(

Resul XML document with the channel specific pa ers specified by q scHfema
e.g., like FDTHARTChannelParameterSchera or
FDTProflbusChanneIParameterSchemﬁ/\ \\\)

dbus
rned
y for

nnel)

the

irn a
basic

[out, retval] FdtXPath™ result);

Description

Returns an identifier for a channel.

Parameters Description

Return value

Return Value Description

Result Path that identifies the channel within the device
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Behavior

Returns the path that identifies the channel within the device. The string must not be empty. It
always starts with the systemTag of the device instance followed by the channel id. The DTM
has to guarantee that the path is unique for a device instance. The channel path is the base
information to handle the system structure at IFdtTopology and IFdtChannelSubTopology.

<systemTag>/<id>

Furthermore the channelPath contains the information where to find the channel within the
parameter document available via IDtmParameter::GetParameters() and so at least in case of

a mo

In ca

How
chan
functji

If the
this
must]

of the

<sys

If the
and
built

<sys

This

functionality.

In g4

OnParamete

Com

An €
(proy
own

nolithic DTM the information whether the channel belongs to a device or module.

channel is active, that means that it ives: its ba from a child device for proce
i i bef document, the channelPath mu

emTag>/<id>

allows navi
bneral if
xamplexfor s

ided as HART channel) of an underlying HART device and provides this value with
cyelic 1/0 data (Profibus DP Channel).

ath.

cess
h the

vides
Path
n tag

5sing
st be

bway

send

¢ a channel is a Profibus remote I/O that reads the primary var|iable

in its

8.5.1

.3 SetChannelParameters

HRESULT SetChannelParameters(

[in] FdtXPath parameterPath,

[in] FdtUUIDString protocolld,

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

Description

Sets

changes of channel specific parameters.
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Parameters Description
parameterPath FdtXPath within the XML document
protocolld UUID of a fieldbusprotocol. This UUID must be one of the UUIDs returned by

GetSupportedProtocols() and specified by DTMProtocolsSchema

xmlDocument XML document specified by a schema, e.g., like
FDTHARTChannelParameterSchema or FDTProfibusChannelParameterSchema

Return value

Return Value Description
TRUE, Hre-charrel-has—a pted-the-complote—desument-with-al-ehanges
FALSE The document contains invalid changes
Behavior
The method passes an XML document with the channel s i ing|to a

fieldbus specific schema. The fieldbus is defined by the p

Retufns TRUE if the channel has accepted the complete . i . FALSE

the | Frame Application about callback intefface

IDtmEvents::OnErrorMessage().

The mmethod works on the transient data/of a DTM. neans that the new data are not sfored
impligitly. Transient data will become pe sist@g. g IFdtContainer::SaveRequest()|

Comments
See plso clause rg\lati
8.5.2 Interface1E4
Usuglly an thC /e a user-interface, but, in the case of communication
chanpels, it n ave one. Depending on the fieldbus protocol and the

capapility of he comg ication’channel it might be necessary to implement a user intefface
to configutethe ce

For example,¥/a-hardware driver is included, parameters like selected COM port or intdrrupt
addresses must be_set by the user. These data are encapsulated within the communiciation
chanphel and can only be configured by a gateway specific user-interface

8.5.2-+—~6GetChannetActiveXGuid

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

Description

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

Parameters Description

functionCall XML document containing the function id for the requested user interface
specified by the DTMFunctionCallSchema
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Return value
Return Value Description
result UUID for an ActiveX control
Behavior
Returns a UUID that the Frame Application can use to instantiate the control.

If a requested function is not supported the method returns NULL pointer.

For :L communication channel, it would be the user interface to set co ication, specific
parameters.
Comments
None
8.5.2.2 GetChannelActiveXProgld
HREBULT GetChannelActiveXProgld(
[in] FdtXmIDocument funpctionC
[out, retval] BSTR* resul);
Desgription
Retufns the Progld for thWacc i the function call.
N ~

Parameters [ Description

functi

Retu

bnCall XML dosume Cng the function id for the requested user interface
specified theNDTMFunctionCallSchema
rn value (\\ \/>

Return/ﬁru{ \ Description

result

\ \\\ \ Pregfd for an ActiveX control

Behavior \ \>

Retu
impld

mented with scripting languages can use this Progld to instantiate the control.

'ns the\Prog r the ActiveX control according to the function id. Frame Applications

If a requested application Is not supporied the method returns NULL pointer

For a communication channel, it would be the user interface to set communication specific
parameters.

Com

ments

None
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8.5.2.3 GetChannelFunctions
HRESULT GetChannelFunctions (

[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) of a DTM channel object

Parameters Description

operalionState XML document containing the current operation phag€ specified bythe
FDTOperationPhaseSchema /\

A

Return Value méq
result XML document containing actual su dw Wd by the
DTMChanneIFunctionsSchema/RK

Behavior

This [ method provides the access ) j i i i the
applicationIDs and specific functionalitir which ithi . i h are
availpble as soon as the DTM channel ob} SN | [ [ ge if

it is instance specific.

This [means that the con Br an
OnChannelFunctionChp t S\ 8 i i i i sults
in a ¢hanged extended

Usudlly this info@

user| interface &
Get(QhannelActivegX& ) tChan elActiveXProgld() and work asynchronous

4 with
via

The @synchr§ . i escribed in the according clauses.
Comjment

Nonse

8.5.3 Interface IFdtCommunication

This interface is the communication entry point of a channel with communication functionality.
The connection of this interface with a following component builds the chain for nested
communication. The communication pointer to the following communication component can be
requested at the DTM which owns the communication channel.

A channel is able to support a number of different fieldbus protocols. Protocol specific XML
documents are exchanged between communication channel and connected client via the
IFdtCommunication and IFdtCommunicationEvents interfaces. The type of protocol to be used
must be specified with a connect request.

Dividing a communication function call to a request and a response function causes a non-
blocking behavior. The DTM sends one or several requests to the next communication
component. For the next communication component it is not allowed to send the response to
the corresponding response method within the request method.
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8.5.3.

1

Abort

HRESULT Abort(

[in] FdtXmIDocument fieldbusFrame);

Description

Aborts a communication link to a device without any response.

Parameters Description

fieldbisFrame Fieldbus-protocol-specific information how to abort. The structure is specified by

a fieldbus specific schema, e.g., like FDTHARTCommum ati chema’or
FDTProfibusCommunicationSchema

Retu

n valus A\ QR

Return Value Descrlptl n

Behavior

The
devig

Com

Nons

8.5.3.
HREPB

method sends the abort to the next communig
e, terminates all pending requests and re
termination of the connection will not be confirm

2

ments

ohent orvto the conngcted
for a result.| The

ConnectRequeé

callBack,

Desgription

Establishes-asynchronously a new communication link to a device specified by the fieldbus

frame. ConnectRequest() establishes a routing to a device as a peer-to-peer connection.
Parameters Description

callBack Callback interface for the notification if the response is available

invokeld Unique identifier for the request

protocolld UUID of a fieldbusprotocol to be used. Identifies type of fieldbus specific schema

fieldbusFrame Fieldbus-protocol-specific information how to connect. The structure is specified

by a fieldbus specific schema, e.g., like FDTHARTCommunicationSchema or
FDTProfibusCommunicationSchema

Return value

Return Value Description

TRUE

Request sent

FALSE

Request refused



https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

- 96 - PAS 62453-1 © IEC:2006(E)

Behavior

The method passes an XML document with communication parameters specified by a fieldbus
specific schema. The fieldbus protocol to be used is identified by the parameter protocolld.

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

connection.

The response will be provided by IFdtCommunicationEvents2::0OnConnectResponse().

The fieldbus frame contains additional fieldbus-protocol-specific information for the fieldbus
master how to establish the connection. For example, information li eat ccolnts or
preamble counts in case of HART sent by a DTM is a hint for the HAR¥'n . [isup tp the
envilonment to decide whether this information fits.

Furthermore the fieldbus frame contains fieldbus-protocol-specificy ation how t6 address
the device connected to a specific fieldbus.

The systemTag provided in the connect request is the s unication dlient.

It can be used to retrieve the IDtm interface
IFdtTTopology::GetDtmForSystemTag().

If the systemTag is empty (“), the ¢
Application or some other component).

Comments

See plso clause FDT ‘Use

8.5.3.3 Disconnec
HREBULT Discon:jé ;

ieldbusFrame,
NT_BOOL™ result);

Desq

Relepses_a-communication link to a device by an asynchronous function call. For more
one fconnection to the same device, the link is identified by the communication refer

which'isvwart of the fieldbus frame.

gn client by c

a DTM (may be the F

alling

rame

than
ence

Parameters Description

invokeld Unique identifier for the request

fieldbusFrame Fieldbus-protocol-specific information how to release the connection specified

FDTProfibusCommunicationSchema

by a fieldbus specific schema e.g. like FDTHARTCommunicationSchema or

Return value

Return Value Description

TRUE Request sent

FALSE Request refused
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Behavior

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

specific schema.

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

waiting for the result.

The response will be provided by OnDisconnectResponse().

Comments

See plso clause FDT ‘Use cases and Scenarios’.

8.5.3.4 GetSupportedProtocols
HREBULT GetSupportedProtocols(

[out, retval] FdtXmIDocument * result);

Desgription
Gets|a document describing the suppdgrted prgtocols of t e ication interface.
Return value

Return Value \D/scrlptlon
result XMDEdocuments mf\i’{) ProtocolsSchema describing the protocols
[\ \m{ pport the municgtion interface
Behavior
Via this method the/D ' ant tablish a connection asks the next communication

component for the

The | method

returhed

If a ¢hannel supg
parallel.

L. document with fieldbus protocol UUIDs specified
DTMProtocols a. ) Only\pfotocols supported by the configured sub-device ca

ore than one protocol during runtime it has to support all protocq

i by
n be

bls in

GetSupportedProtocols() has to return static information if a child is connected to the channel

because a change may cause an invalid topology. Which protocols are supported can be

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

So if the communication channel can be configured to support different protocols, this can

only be done if there are no connected children.

Comments

A DTM, which wants to use more than one protocol, has to ask the channel for its supported

protocols before it starts the communication.
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8.5.3.5 SequenceBegin

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

Description

The communication component has to observe that the transaction communication calls of the
block_started with SequenceBeqgin() and closed by SequenceEnd() are finished during the
perigd of time defined by the sequence time.

The block supports asynchronous read/write and data exchange requegts® (\

Parameters Description \

N\
0
unicat

fieldbyisFrame Fieldbus-protocol-specific information desctibing sequense. The structufe is
specified by a fieldbus specific schemKDTHA omm onSchema or

FDTProfibusCommunicationSchema \

Return value

RN

Return Value

Boegpion.

A\
TRUE Loading of s;dhe\nces O%d ( \ N >
\oN__J

FALS Function notwpo

Behavior

After|a successful sequence Te i ware
itself| collects all sent trapsas{ > i veral
TrangactionRequest() S . osed
by IthCommunicition :S \

The [fieldbusFram i S (see
schemas). This el nt i

Description

Nattripute
sequéﬂ\ceTﬁe\\ \/ Period of time in [ms] for the whole sequence

elay™ Minimum Delay time in [ms] between two consecuitive
communication calls
commu%ktionl'\%ference Identifier for the communication link

In case of a sequence time > U the communication component has to check, I the execution
time of the complete sequence is less or equal the sequence time.

In case of a delay time > 0 the last communication component, which has collected the
communication calls, has to wait the defined time after each command before it sends the
next.

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

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

The actual communication starts with the call to IFdtCommunication::SequenceStart().
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For each TransactionRequest there must 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.

8.5.3.6 SequenceEnd
HREBULT SequenceEnd(

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

Desgription

Closes the communication block started with Seque ceB(e7qin

o

Parameters \\/D%scmmn\
n cksjmg

fieldbisFrame Fieldbus-protocol-spesific informati sequence of transaction cal
The structure is.specified by aXieldbus_specjfic schema like
FDTHARTCom icattqnSghiema or FDTProfibusCommunicationSchema
Return value & Q \>

N

Return Value Description

N
/%Qjencwoséx\/

TRUH] [
FALSE \ Nc»EeQ sgtu{eﬁsg >
Behavior

Closes the com bn to
the device stafts

Com|metr
The [default /mple

componenisyOnly
functionality or not.

ation is to hand down the function call through all communication
e last communication component can decide whether it supports the

8.5.3.7 SequenceStart
HRESULT SequenceStart(

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

Description

Starts the execution of a communication sequence at the controller. The communication
sequence breaks on error. The communication results are accessible by the according
response function calls.
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Parameters

Description

fieldbusFrame

Fieldbus-protocol-specific information starting a sequence. The structure is
specified by a fieldbus specific schema like FDTHARTCommunicationSchema or
FDTProfibusCommunicationSchema

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 withg
methiod returns without waiting for a result so that the calling apghieat

The communication sequence breaks on error.

The [communication data or errors are accessib
OnTihansactionResponse().

] The
bd.

response eyents

Comments
The |default implementation is to hand stion call through all communication
components. Only the last communicatio can decide whether it supports the

functionality or not.

8.5.3.8 Transactio

HREBULT Tran@
Un] o

Desgrip

TrangactionRegu
specjfied by the fie

erforms asynchronously exchange of a data structure with a device
us frame.

Parameters

Description

invokeld

Unique identifier for the request

fieldbusFrame

Fieldbus-protocol-specific information to be transferred, specified by a fieldbus
specific schema like FDTHARTCommunicationSchema or
FDTProfibusCommunicationSchema

Return value

Return Value

Description

TRUE

Request sent

FALSE

Request refused
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Behavior

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

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

The

If a
Seqy
Com

It de
the
Profi

Devs

reque

and

Devs
creat
comf]
since

Even i

moreg

It is
recei

8.5.4
This |i

topol
of a
valid

esponse will be provided by OnTransactionResponse().

TransactionRequest() is called as part of a sequence defihi d()the
enceTime is expired, the return value has to be false.

ments

lopers of Device-DTMs should
es delays in the con 3

hunication requests.
there may be a vagi

sipported by communication channels. It allows validating the
ogy beneath pannel. A Frame Application always is responsible for the sub-top
channely it has™to call this interface so that the channel or at least the relevant DTM

hte the configured connections.

jiven

ed at
while

ication

cture
pr of
uest,

hne or

brder

sub-

blogy
can

8.5.4.1 OnAddChild

HRE

SULT OnAddChild(
[in] BSTR childSystemTag);

Description

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

Parameters Description

childSystemTag SystemTag of the newly added child instance
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rn value

Return Value Description

Behavior

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

sub t

opology.

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

Com

This

In case of reloading, e.g. project related data, this method must not

8.5.4.2 OnRemoveChild

HRE

ments

method will only be used in order to inform a parent DTM that t

SULT OnRemoveChild(
[in] BSTR childSystemTag);

ged.

Desgription
The ¢hannel is informed that a device was r

Parameters ( (\ Dyacription
childSystemTag /é&tem\bkke chuq b)TM vh‘r&ch was removed
Return value /\ N

O¢
Return Val}u{\ \ ‘ > > Description

Behavior

The
topol

If th
IFdtT

Com

This

information about the child DTM it can get the DTM
3ystemTag() passing the received systemTag.

method will only be used in order to inform a parent DTM that the topology was chan

In ca

A D

se of destruction, e.g. closing a project, this method must not be called.

, specified by its systemTag, was removed from thg sub

via

ged.

TM should release all references to the removed child before returning from
OnRemoveChild()
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8.5.4.3 ScanRequest

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

Description

Requests the asynchronously scan of the sub topology.

Parameters Description

invokeld Unique identifier for the request (
N

Return value (\& w

Return Value Descripti)m\ \
TRUE] Request of sub-topology scan accepted \ \ \ \/
FALSE The operation failed & \ \ \

A

Behavior

Reqyests the scan of the sub topology, If the e_result will be provided via

IDtmEvents::OnScanResponse()

Comments

This [ method is depreci
envinonment.

8.5.4.4 ValidateAd
HREBULT Valida

pported if running in an FDT 1.2

BOOL* result);

Desgri

Validates if a gi icé, specified by its systemTag, can be added to the sub-topology
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.

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

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

e Ifa1.2.1. DTM is connected to a 1.2 communication channel,

e An 1.2.1 Frame Application has to consider:

e the first BusInformation element in the DtmParameter document of the DTM is regarded
as primary protocol;

e the Frame Application needs to check if the primary protocol of the DTM is supported by
tihe'communication channetr,

n 1.2 Frame Application:

A
e The DTM can support only one protocol, because the old sche one
B

usinformation element.

See plso 8.5.4.1.

8.5.4.5 ValidateRemoveChild

HREBULT ValidateRemoveChild(
[in] BSTR childSystemTag,

Desgription

Validates if a given dechn}Led\'

, ¥an be removed from the sub-topaglogy

Parameters Description

childSystemTag XQTab\\ﬂ\e ch DTM

Return value V/\\/\x x

Return Valu Description

TRUE] \ Topolog I|d

FALSE \ \ \ \I‘%)yzgy invalid

The ¢hannel(hastq vatidate if the device can be removed from the topology.

If the{ DTM needs more information about the child it can get the DTM| via

|FdtTlopologyv-GetDimEorSystemTag() passing-the received-systemTag
Ll 7 J J D AW AN ud ~J J J

Comments

The validation must include a check for active connection and return FALSE if a connection is
active via this channel.

8.5.5 Interface IFdtChannelSubTopology2

This mandatory interface is implemented by a communication channel and extends the
interface IFdtChannelSubTopology by new methods
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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 sub-topology.

8.5.5.1 SetChildrenAddresses
HRESULT SetChildrenAddresses (

[in] FdtXmIDocument dtmDevicelist,

[out, retval] FdtXmIDocument* result);

Desgription

Reqguests bus address setting for specified device list.
A ON

Parameters Description

[]
—_

dtmDgvicelist XML according DTMDevicelListSchema defiiing teyvice instahces where to
the address

Retulrn value \\w

Return Value ( P@crimn >

Resul XML document containinﬁe\s\t}t{/m)%dr/égs séb{'Qg. DTMDevicelListSchema
N ),

Behavior

Reqyests setting of bus address for/one deWwg list of devices via IDtmParameter
interface of the corresponding chil . est may specify that the dalled
communication channel should open.a use request device address settings|from
user] To get a qualified rex i j“included in the returned document.
Comlments @

As part of executing'tp ' ethod IFdtActiveX2:0penDialogActiveXControlRequesy()

methlod may be used\o xeque ddress selection from the user.

Setting the_bus addhess Device-DTM via the IDtmParameter interface provideg the
Devige-E on. The Device-DTM must not use this information for executipn of
communicati actiQns, that set the address in the field device.

8.5.6 Interface IFdtChannelScan

This | sinterface defines methods, which replace scan related methods of existing
IFdtChannerSub Topology Interface. It a communication channel supports FDT T.2.T and runs
in an environment that supports FDT1.2.1, the channel object can rely on the methods of this
interface being used instead of the replaced methods of the IFdtChannelSubTopology
interface.
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8.5.6.1 ScanRequest

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

Description

PR 1 1 il F—t !
ReqLUblb TS aSYTTUTITUTTOUSTY SUAIT UT UTE SUDU TUPUITUYY.

Parameters Description

invokeld Unique identifier for the request

A
Requeést Information about the address range(s) to scan. ?@Tég\@eq\e\\&iheae

Return value

Return Value Deé&"@%\\\\ \
N\

TRUE] Request of sub-topology scan 94c{epte

FALS

The operation failed. IDtmEve(uts:@rrorl\Mﬁag\e@\%sumed
N\
A\

This| method requests the scan of fe than one scan resppnse
(proyvisional, final or error) can be retufned via IRtMScanEvents::OnScanResponse()

Behavior

Comments

dbus
an, if

The jability to provide
protdcols. The opéxato
the gperator rec 3

8.5.4.2

HREBULT Ca
g invokelD,
ARIANT_BOOL* result);

Desgription

Cangelsvan active asynchronous scan request identified by its invoke ID.

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 shoul

stops
S.

8.5.7 Interface IFdtFunctionBlockData

This jinterface must be supported by DTMs for failsafe dew

The |root communication component of an FDT, syst¢ ~ ther the system| can
provide failsafe access or not.

In a[system that is able to provide failsafe S portant that all communication
components support failsafe access: tion channels have to support| the
propagation of the failsafe function the interface is mandatory for all
chanpnels with communicati regresented gateway device doeg not
provide failsafe function t > t {o pass the function call to the undeflying
communication.

Gateway-DTMs ahdhDe g>aware that the underlying communication might
not support the i f

The [interface i t nication channel of a bus-master-DTM to alloyw an
extendable topqlogy. I anages the failsafe function blocks (FB) would be part of
the Hrame Agplicatj d be DCS specific.

Communication ave to do the propagation of the failsafe function calls. That i§ why
this interface~N for all channels with gateway functionality.

The |interface 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
bloch i i i '

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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8.5.7.1 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 user can compare device parameters which are uploaded directly from the device with device
parameters which are read indirectly from the device via the Proxy FB, locat bus\master

Retufns a static XML-document containing the parameters of the failsaf

Parameters DGSW“\OQ \ \ \/

systemnTag Identifier of the device instance \ B

Retulrn Codes

Return Code \/6 sc i tlon

result XML documént cortaifing th pard ete\*s»& failsafe device specified byl the
FDTFailSafeDataSche

Behavior w
The ¢ 5 the
Cofrre ut of
the b
If th Vsing

functji

If a
xmlD

Nablé to support failsafe functionality, it will return a |valid
DTFailSafeData” element.

Com

Nons

8.5.7.2 SelectFBInstance

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

Description

Before a DTM of a failsafe device can verify the consistency of the device parameters, the
user has to assign the Proxy FB in the host (bus master) to the DTM which contains the
parameters of the failsafe device.

Parameters Description

systemTag Identifier of the device instance
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Return Codes

Return Code Description
TRUE Function block associated
FALSE No function block associated
Behavior

Opens a browser which offers all available Proxy FBs that contain individual device
parameters of devices. The user has to select the Proxy FB of the corresponding failsafe
device for the DTM. The bus-master-DTM stores the assignment of the Proxy FB to the calling

DTMtInstance.

The mechanism of assigning a DTM to a failsafe device is defined i
“4.5.83 F Parameter Assignment Paths“ of the document “PROP
Technology, Version 1.20, 23-Oct-2002” .

If a Communication-DTM is not able to support failsafe functio
SUCCESS.

Comments

Nons

8.6 | Channel ActiveXControl
8.6.1

This |interface is an exte
objec¢t with the ActiveXycon

8.6.1.1 Init
HREBULT Init(

VARTANT _BOOL* result);

Desgription

Sets|the callback pointer of an ActiveX control to the according FdtChannel.

ction
afety

gontrol and allows connecting a channel

Parama tors. Doscrintion
Ld
invokeld Identifier for the started application
channel Pointer to the channel business object

Return value

Return Value Description
TRUE Channel initialized
FALSE The operation failed
Behavior

Sets the callback pointer of an ActiveX control to the according FdtChannel.
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If the initialization returns FALSE, the Frame Application has to release the control.

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

Comments

None

8.6.1.2 PrepareToRelease

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

Desgription

gomponents.| The
DTM has |sent

Used to inform the channel control that it has to rele
contfol will be released by the Frame A
IDtmEvents::OnApplicationClosed().

N\

Parameters | ANTAR T
N/

Return value

Return Value \ (\ D%cription

TRUE 'I\Qrem&ac&&te)j . \>
FALS me}éera}ti\oné'&e )

7

Behavior i;

Relepses the callb Ye) ctiveX control to the according channel set during [nit().
Furthermore the cgo : Il links to other components and has to terminate all
pending or runR \ ) The DTM has to inform the Frame Application via
IDtmEvents:: ati ed() that the user interface could be released.

Commen

Nons

8.6.2 Interface IFdtChannelActiveXControl2

This "TNterfface extends the interface IFdtChannelActiveXControl by new metnods. This
interface is mandatory.
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8.6.2.1 Init2

HRESULT Init2(
[in] FdtUUIDString invokeld,
[in] FdtXmIDocument functionCall,
[in] IFdtChannel* channel,
[out, retval] VARIANT_BOOL* result);

Description

Sets|the callback pointer of an ActiveX control to the according FdtChanngl.

Parameters Description /\\ (\
invokeld Identifier for the started application
functipnCall XML document containing the function id fo& e\m%t\\\h‘w\tlc}or user
interface specified by the DTMFunct|on})\ hema
Channel Pointer to the channel business objec \ \ X

Return value

Return Value \/6 scyiption

TRUE chamnel initilizes, { © ¢ A NJ
N/

FALS The operation fajled

Sets|the callback pointer<f a according FdtChannel. The functiopCall
document informs the i Contrpl about the context, it is started.

Behavior %@ v
i nt

If thg initializatio@ur ) rame Application has to release the control.

The jnvoke id is used ; e/ Application for the association at the callback interfgce if
the | control i - in the user interfface of the DTM. ([(see
IDtmEvents::ORA p ati ; - Furthermore it allows the Frame Application to hanfle a
list of open

Comment

This | function—replaces the former IFdtChannelActiveXControl::Init() function that diq not
provide the current functionCall document to the channel ActiveX control.

f the

A Fr
former method.

8.7 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
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e [BtmParameter
8.7.1 Interface IBtm

This interface is the main interface of a BTM. IBtm methods have the same behavior as
specified with the interface IDtm. The only difference is that the methods are applied on a
block type object (not on a device). The same methods are used for a DTM and for a BTM and
the corresponding XML schemas definitions reflect the differences between the Block and the
Device Type Manager objects.

For the IBtm interface, the only difference is in the schemas used in IDtm::InitNew() method.

8.7.1.1 Config

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

8.7.1.2 Environment

For description of this method refer to the method IDtm::Enyi

8.7.1.3 GetFunctions

For description of this method refer to the metho

8.7.1.4 InitNew

The deviceType parameter changes as foftows:
AN

Parameters \ \Déscription
e

devicgType XMRBdocumentc taM t anufacturer specific data like unique identifler
I\ \FQ\ra ock-typ eslfied by BtmlnitSchema
| I

For description of:e ;:InjtNew().
8.7.1.5 Inv

For description okthis

::InvokeFunctionRequest().
8.7.1.6

For descri ' ::PrepareToDelete().

8.7.1.7

For deseription of this method refer to the method IDtm::PrepareToRelease().

8.7.1.8 PrepareToReleaseCommunication

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

8.7.1.9 PrivateDialogEnabled

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

8.7.1.10 ReleaseCommunication

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



https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

PAS 62453-1 © IEC:2006(E) - 113 -

8.7.1.11 SetCommunication

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

8.7.1.12 SetLanguage

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

8.7.2 Interface IBtmIinformation

IBtmInformation methods have the same behavior as specified with the interface
|Dtmmformation. T e onty difference 15 thatthe Getimformation method s apptiedom a block
type|object (not on a device). The new XML schema definition refl he diffetgnces
between the Block and the Device Type Manager objects.

8.7.2.1 GetInformation

The fesult parameter changes as follows:

Parameters Deé{iﬁm{\ \ \

result XML document containing static BTM infor tioﬁspe if@/
by the BtmInformationSchema (7
For description of the method refer to | i }1/ i

8.7.3 Interface IBtmParameter

This jinterface allows a Frame Applicat

IBtmParameter methods 3 S ahavi ifi i interface

IDtmParameter. The o and
IDtmParameter: SetPa new
XML| schema d Type
Manager object
8.7.3.1 GetParamet
The return pdra

‘a\ M s\ Description
result ™\ XML document with the block type device specific parameters specified by fhe

BtmParameterSchema

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

8.7.3.2 SetParameters

The input parameter xmiDocument changes as follows:

Parameters Description

xmlDocument XML document specified by the BtmParamterSchema. This document details
block type specific parameters

For a description of the method refer to IDtmParameter::SetParameters().
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8.8 BTM ActiveXControl
8.8.1 Interface IBtmActiveXControl

This interface is an extension of a standard ActiveX control and allows connecting a BTM
object with the ActiveX control.

8.8.1.1 Init

HRESULT Init(

[in] FAtUUIDString invokeld,

[in] FdtXmIDocument functionCall,
[in] IBtm* btm,

[out, retval] VARIANT_BOOL* result);

Desgription

Set the callback pointer of an ActiveX control to the accordi

Parameters / I?egcri\ﬁ\on >
invokeld This is a unique identifier(f’?\t e ed/‘a\ppll tion
functipnCall XML docum{\\&%z@ ﬁ unctlon &L} fequested function or user
interface spetified FunctionCallS¢ghema
Btm Pointer to the bus e Obj

Return value

Return Value \( ~ \\/ Description

TRUE]

A}e\cont@m{niMM

FALS

Thoberation falled >

il

Behavior

Set t

For it the

Activi

Com

Nons

8.8.1.2 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.

8.9 Frame Application
8.9.1 Interface IDtmEvents

This interface is the callback-interface for the DTMs.
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8.9.1.1 OnApplicationClosed

HRESULT OnApplicationClosed(
[in] FAtUUIDString invokeld);

Description

Notification by a DTM, that its user interface identified by the invoke id is closed.

Parameters Description

invokeld Identifier of the closed application

Return value /\(

N\
Return Value Description /\ \

Behavior

Notiffcation by a DTM, that the wuser interfqce opened| by
IDtmApplication::StartApplication() or embedded as Active ed. There is no
diffefence whether the user interface was action or| via
IDtmApplication::ExitApplication(), IDtmActiv PrepartgFoRelease() or
IFdt@hannelActiveXControl::PrepareToRelease(
Comments
The |nvokeld was set at the startup oflan licatio during the initialization of the AcfiveX
control m
8.9.1.2 OnDownloadFin
HREBULT OnDownlpad
in
Desgription
Notifjcatis thaj the asynchronous download function call identified by the invoke
id is finished
Parameters Description
invokeld Identifier of the download request
success NotTication by a D I'M, whether the asynchronously aownioad tunction call
IDtmOnlineParameter::DownloadRequest() is successfully finished
Return value
Return Value Description
Behavior
Notification by a DTM, whether the asynchronously download function call

IDtmOnlineParameter::DownloadRequest() is successfully finished.

Comments

None
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8.9.1.3 OnErrorMessage

HRESULT OnErrorMessage(
[in] BSTR systemTag,
[in] BSTR errorMessage).

Description

Notification by a DTM about errors during a function call.

PAS 62453-1 © IEC:2006(E)

Parameters Description
systemnTag Identifier of the device instance (
N
errorMlessage Human readable error message /\< (\ \
Return value \>

Return Value

Behavior

The
user

It is

Com

In or
case

8.9.1.
HRE

Desgri

Notifjcation ofia
has ¢hanged

Descripti\n \\ N4 ‘
RN

thout

, the

pd in

that the information about its current available additional functiopality

Parameters

Description

systemTag

Identifier of the device instance

Return value

Return Value

Description

Behavior

The method is used if the additional functionality depends on the configuration of a device.
Via this method the DTM can inform the Frame Application to update its menus or function
calls which reference on these extended functionality. The Frame Application gets the actual
available functionality via IDtm::GetFunctions().
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Comments

None

8.9.1.5 OnChannelFunctionChanged

HRESULT OnChannelFunctionChanged(
[in] BSTR systemTag,
[in] FdtXPath channelPath);

Desgription

Parameters

Notifjcation of a DTM that the information about channel related functi%égy@h\angec .
/\

systemnTag

Identifier of the device instance

Description Q \
N

LA

channelPath

Identifier of the channel

N

/

A\

Return value

NN

Return Value

@criptl n \/

TRUE]

_
A

FALS

Behavior

Via this method the DT
mendis which reference
availpble functionality yia |

Com

Nons

8.9.1.
HRE

Desgription

lated
ctual

Notification by a DTM, that the asynchronously invoked function call identified by the invoke id

is finished.

Parameters Description
invokeld Identifier of the closed application
success TRUE if the operation is successfully finished

Return value

Return Value

Description
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Behavior

Notification by a DTM, whether the asynchronously invoked function call

IDtm::InvokeFunctionRequest() is successfully finished.

Comments

None

8.9.1.—7—611-N-av+gatiuu

HREBULT OnNavigation(
[in] BSTR systemTag);

Desgription

A DTM sends an notification to cause the navigation to a Frathe

Parameters / Destﬁ\tb{}\

systenTag Identifier of the device ins}an% } / N

AN U
| BN

Return Value Des\cri-pﬁ{)n

Behavior % \>
rame A

If a DTM sends a navigatio ication decides which application wjll be
opened.

For example, if i ic and shows the current device status, the|user
may |want to know b onnected within the system topology. Thereforg the
DTM| provides a men of changing the application. If the user selects suych a
‘navipation’ ele e OnNavigate() event and the Frame Application] can
open| the syst

In ggnerz aie Application has started the DTM and checks the application context to
decide whi ation specific application will be started to guarantee a unique

navigation bek

The Frame Application can identify the calling DTM by the systemTag.

Comments

None

8.9.1.8 OnOnlineStateChanged

HRESULT OnOnlineStateChanged(
[in] BSTR systemTag,
[in] VARIANT_BOOL onlineState);

Description

A DTM sends an notification about its online state.
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Parameters Description
systemTag Identifier of the device instance
onlineState TRUE means that the DTM is currently online, FALSE means that the DTM is offline

Return value

Return Value

Description

Behavior

If a DTM has successfully established a connection to its device it sends this notification

(onIirLeState=TRUE
onlin

Comments

The IDTM is allowed to send this notification if state hg
Application that it is still in the same state. This may for example
be egtablished (onlineState=FALSE).

The Frame Application should ignore these additi

8.9.1.9 OnParameterChanged

HREBULT OnParameterChanged(
[in] BSTR systemTag,
[in] FdtXmkDocume

Desgription

In case of a mu
about parameter c

state of the DTM. After the DTM has released the connection
notification (onlineState=FALSE) so that the Frame Application can updats

) to the Frame Application so that the Frame Application can visualiz
2ds agair

an be necessary to inform the Frame Applic

vironme
@3\

B the
the

rame

ation

Parame

Description

systemnTag \

\ \nﬁer of the device instance

param ete<

Return value

XML document containing the changed parameters

Return*Value

Description

Behavior

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

Furthermore the Frame Application will send a notification to the according parent DTM via
IFdtEvents::OnChildParameterChanged().

Comments

This notification could also be used by a Frame Application to trigger an update, e.g. to
visualize the topology information.
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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.

8.9.1.10 OnPreparedToRelease

HRESULT OnPreparedToRelease(
[in] BSTR systemTag);

Desgription

A DTM sends an notification that it can be released. (\(\

4%
L/

Parameters Description ( \

systemnTag Identifier of the device instance

Return value

Return Value

TRUE]

FALS

Behavior

The has

recei
Com
Nons

8.9.1.
HRE

Desgription

A DTM:sends an notification that its communication pointer can be released.

Parameters Description

systemTag Identifier of the device instance

Return value

Return Value ‘ Description

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

8.9.1.12 OnPrint

HRESULT OnPrint(

-121 -

[in] BSTR systemTag,

[in] FdtXmIDocument functionCall);

Desgription
A DT|M sends an notification that it wants to print a DTM specific docu t.
AN
Parameters Description Q \ >
systemnTag Identifier of the device instance (\ \ \ \
functipnCall XML document containing the DTM specific fyncti n\kkfor e Msted
document specified by the DTMFU@%&{ Sc a
NS
Return value
/)
Return Value f\\/éyécmtio}\
Behavior U
The method is used if a DTM wants to ific\documentation. Therefore it sends via
OnPrint() a request to the Frame Apbplica fumction id which identifies the DTM-
specjfic document. can receive this document| via

IDtm

Com

ments C

A3

Nons

8.9.1 OnProgre

HREBULT O

[in] VARIANT_BOOL show).

o the environment-specific printer.

Description

A DTM sends a notification

about the progress on handling of a function call.

Parameters Description
systemTag Identifier of the device instance
title Description of the running process
percent State of progress 0...100 %
show Set to TRUE, if the progress should be displayed, otherwise the progress would

not be shown and an open progress bar must be closed within the Frame
Application



https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

Retu

-122 - PAS 62453-1 © IEC:2006(E)

rn value

Return Value Description

Behavior

This method should be used by DTMs during functions, which may take a longer time, to
inform the Frame Application and at least the user about ongoing activities. If a DTM cannot
determine the real progress, it can be useful to change the title for example.

It is up to the Frame Application how to handle the information.

Com

Nons

8.9.1
HRE

ments

.14 OnScanResponse

SULT OnScanResponse(

[in] FAtUUIDString invokeld,
[in] FdtXmIDocument response);
Desgription
Retufns a list of fieldbus related informatian to\ titlkthe ¢ ected devices.

Parameters Dgscription

invokgld UM@M\V\foqul\@&

Respgnse

L a‘oc nt coqtaining the result of the topology scan specified by the
JB( Toch)(Igg}ican he

Retu

N
EPEORY

RN
AN

Return Valu%\ \L

Description

Behavior

y the

P are

Retufns ent which contains a list of fieldbus-related information to identif
connject o dgvices could be found the list will be empty.

Comments

Within<EDT version 1.2.1 this method is obsolete. Only DTMs based on FDT version 1.
alloweg-to-eal-thismethod-

8.9.1.15 OnUploadFinished

HRE

SULT 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.
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Parameters Description
invokeld Identifier of the upload request
success Notification by a DTM, whether the asynchronously upload function call
IDtmOnlineParameter::UploadRequest() is successfully finished

Return value

Return Value Description

Behavior

Notiffcation by a DTM, whether the asynchronously upload function

IDtmPOnlineParameter::UploadRequest() is successfully finished.

Comments

Non¢

8.9.2 Interface IDtmEvents2

This |interface is the callback-interface for DTMs glUpporting
versipn. This interface extends the interface IDtmEyen
mandatory.

A DTM supporting 1.2.1 or higher versi , if the Frame Applic
suppprts this interface. Instead of callingaIDtm X iheStateChanged() such a

then|must use the IDtmEvents2::0nSt

8.9.2.1 OnStateChang
HREBULT OnStateChg

Desgription

ADTM?Nd{ n% tign a

t change in its state.

sion 1.2.1 or h
od. This interf

call

gher
ce is

ation
DTM

Paﬁm{t&& \ Description

systemnTag > Identifier of the device instance

xmldogc XML document containing the function id for the requested function or user

interface specified by the DTMStateSchema

Return value

Return Value Description

Behavior

A DTM has performed a state transitions according to the DTM state machine between one of

the following states:

communication-set
going-online
going-offline

online



https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

- 124 - PAS 62453-1 © IEC:2006(E)

If the transition was triggered by an error condition, e.g., ConnectResponse failed or OnAbort,

the fdt:CommunicationError information must be provided within the XML document.

Comments

None

8.9.3 Interface IDtmScanEvents

This interface defines callback methods, called by DTMs when returning scan information.

8.9.3.1 OnScanResponse

HREBULT OnScanResponse (
[in] FAtUUIDString invokeld,

[in] FdtXmIDocument response);

Desgription

Retufns a list of field bus related information to idenfify t{a? conpe

Parameters /&/\\\/D/ésc(ip ion

invokedID Unique iden%at%(\éf\scan &Qques\\ ~ )\/

Return value

Return Value \ \ \ \Déscription

respofpse ocumentcoutaining t sult of the topology scan as specified by a

cig w
mentm
nden dosument, which must validate against DTMScanldentSchema

FDTxxxScanldentSchema) . The fieldbus specific

ed using protocol specific xsl to get a protocol

ield

Behavior

The communication ¥ this’method to return provisional results, final scan request

results or erro~Nnfo

Comme4

Information rega
document.

8.9.3.2 OnScanHardwareResponse

d\the type of response (provisional, final or error) is part of the resp

onse

HRESULT OnScanHardwareResponse (
[in] FAtUUIDString invokelD,

[in] FdtXmIDocument response);
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Description

Notification by a DTM, that asynchronous scan hardware request operation has finished.

Parameters Description

invokelD Identifier of the request

Response XML document containing the result of the scan hardware request specified by a
field bus specific schema (FDTxxxScanldentSchema) if request was called at a
Gateway- or Device-DTM. The fieldbus specific document containing additional
manufacturer specific extensions and must be transformed using protocol

specific xsl to get a protocol independent document according

DTMScanldentSchema.

DTMScanldentSchema is returned, which must not b
which cannot be filled are left empty)

If request was called at a Communication-DTM, then XML document @ceordjng

ID-entrigs

Return value

e
N

Return Value

Behavior

Notifjcation by a DTM, that asynchronous scan hardwarg
passes XML containing information about found f

If the operation was called in conteX
information of all responsive hardware & t|t|
handled by this DTM device type.

If thg operation was calle
information of single devic

The XML contai@r

Comments

Nons

8.9.4 uditTrailEvents

This [interface
Application._ (It)i
which records the device specific information and supplies the user interface.

8.9.41-" OnAuditTrailEvent

.IDTM

tains
n be

tains

he WSed by all DTMs to send their audit trail information to the Frame
p the Frame Application to implement the audit-trail-application |itself

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

Notification by a DTM about changed data to be recorded by the Frame Application’s audit

trail tool.
Parameters Description
systemTag Identifier of the device instance
logEntry XML document containing the changes specified by the DTMAuditTrailSchema

Return value

Return Value Description

VAN

Behavior
A DTM must call this function at the Frame Application to add a
record.

Comments

The gontent of the log-entry depends on the DTM. T
Frame Application-specific.

8.9.4.2 OnEndTransaction

HREBULT OnEndTransaction(
[in] BSTR systemTag,

[out, retvalf

Desgription Q
A DTM sends an ’%f&g\ to close audit trail sequence.

toxthe audit

of the audit trail t

trail

bol is

AN

Parameter< \ \/ Description
systemnTag Ide}NQer of the device instance
Return ¥alu \ \ \

RetuNx Description
TRUE] \/ Audit trail session closed
FALSE The operation failed
Behavior

A DTM calls this function at the Frame Application if it wants to close the audit trail record

opened by IDtmAuditTrailEvents::OnStartTransaction().

Comments

When the record has been closed, the Frame Application may use it for its own specific audit

trail functions like adding comments, time stamps etc.
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8.9.4.3 OnStartTransaction

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

Description

Notification by a DTM that the following changes should be recorded by the Frame
Application’s audit trail tool.

Parameters Description f\

systemnTag Identifier of the device instance

O\

Return Value De{r%ﬁ{}\ \\ \

TRUE] The audit trail application aIIowm\N\;ess\{n

FALS

The operation failed

Behavior

A DTM calls this function at the Fra
actions like configuration or simulation
the record is closed by IDtmAuditTrailB

wing
until

Comments

Nons

8.9.5 Interface:;
This

Description

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

Parameters Description

invokeld Identifier for the started ActiveX control

Return value

Return Value Description

TRUE The ActiveX control will be released by the Frame Application

FALSE The operation failed
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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 DTM via IDtmActiveXControl::PrepareToRelease().

Comments

None

8.9.52  OpenActiveXControlRequest
HREBULT OpenActiveXControlRequest(

Desq

Reqy

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

ription

est of a DTM to start a DTM functionality defingd b/(‘71e cti id
7\ IN

systenTag Identifier of t debk‘\e\RstanhQ \

Parameters AN\ D{ésc(iﬁi?>

functi

nCall XML documen taini e\D sprunction id for the requested us
interface spegified /b_(the TMFunctionCallSchema

e OO S

Retu

Return Value [\ N aN Description
TRUE] K ~/'I'\Pre)xe\que\$gti\}§tiv§)(>control will be instantiated by the Frame Application
FALSE & ) < Thé\op&s{ion\m\n&/
Behavior \/
This |method if it wants to open an ActiveX user interface which mugt be
instantiated and e A thle Frame Application. The Frame Application will establish the
link bet eW USek interface and the DTM via IDtmActiveXControl::Init().
Comments
The DTM has also take into account the additional information (application id and operation

phasg)passed via the XML document.
e

In ge

8.9.6

neral it is expected that the ActiveX behaves like a modeless dialog.

Interface IFdtActiveX2

This interface extends the interface IFdtActiveX by new methods. This interface is mandatory.
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8.9.6.1 OpenDialogActiveXControlRequest

HRESULT OpenDialogActiveXControlRequest(
[in] BSTR systemTag,
[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);

Description

— Ay AV 4 £ P [ T W i P B L — A L il
ReqLUbL LU OPCIT ACUVEA CUTITTUT TUT a LTTdllT U TIVEITT a TTTOUdl UldiUy U T TdalTic APpPHLatury.

Parameters Description

systemnTag Identifier of the device instance

By
=

functipnCall XML document containing the DTM specific func ni the q}@s
interface specified by the DTMFunctlonCaII/z'he\

Return value (\\

Return Value /DWN \\/

TRUE] The requested ActiveX controlﬂvaS/n‘ﬁtan ted }rame Application

FALSE The operation failed (i.e. &\y; pplisation is running without use
interface)

Behavior \j

, which must be instantiated| and
The Frame Application will estgblish
ia IDtmActiveXControl::Init().

This[method is used to open an ActiveXx—user\
emdeded in a modal dialog '
i

the link between the new ysernt s.and the

pplication at least has to ensure that all ActiveX
user input is possible.

This [method behaves a
controls of callin

The ppened Actived i ¢ st call IFdtActiveX:CloseActiveXControlRequest() if it
wantgs to be clo ialogActiveXControlRequest() works synchronously sol that
the DTM is blogc i rhterface and corresponding dialog are closed.

Comme

A D'M alway Id "use this method for more complex dialogs rather than calling
IFdtDialog::UserDialog() with FDTUserMessageSchema XML containing variables to |edit,
because~ this is not supported by almost all Frame Applications. Call of
IFdtDialeg?:UserDialog() should be preferred if FDTUserMessage XML only contains| text
lines

Caller of OpenDialogActiveXControlRequest() have to be aware of some synchronization
circumstances which arise if modal dialogs are opened. FDT 1.2 Addendum specification
discusses this topic for IFdtDialog::UserDialog() and IDtmEvents:OnErrorMessage() calls
(refer FDT Best Practices — A closer look at message loops).
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8.9.6.2 OpenDialogChannelActiveXControlRequest

HRESULT OpenDialogChannelActiveXControlRequest(
[in] BSTR channelPath,
[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);

Description

ReqLUbt tU UpCcTi Auiivcx bUIIiIUi fUI d bb‘lidill bildllllci UIUjUL;i (Idcllilflclj by “IC l.aildllllb'ipd h) in
a modal dialog of Frame Application.

Parameters Description A(\\

channelPath Identifier of the channel instance (as returned b
IFdtChannel::GetChannelPath())

functionCall XML document containing the ActiveX fu
interface specified by the DTMFunctionCallSchema
Return value

Return Value ( P’}criﬁ&
TRUE] The requested/éctlveXc ntr I\w,a/l st n ate the Frame Application
FALSE The operatidyq fail bec use amw ation is running without use

interface)

Behavior w
This face, which must be instantiated| and
embegdded in a modal dia ¢ ication. The Frame Application will estgblish
the link ; interface and the channel via
IFdt(
This fiveX
conti
The , r\i ace must call IFdtActiveX2:CloseChannelActiveXControlRequest()
if itV pusly
so th

Com

This| function should be wused for more complex dialogs rather than calling
IFdtDialeqg::UserDialog() with FDTUserMessageSchema XML containing variables to [edit,
because this is not supported by almost all Frame Applications. Call of
IFdtDialog::UserDialog() should be preferred if FDTUserMessage XML only contains text
lines.

Caller of OpenDialogChannelActiveXControlRequest() have to be aware of some
synchronization circumstances which arise if modal dialogs are opened. FDT 1.2 Addendum
specification discusses this topic for IFdtDialog::UserDialog() and
IDtmEvents:OnErrorMessage() calls (refer FDT V 1.2 — Mai 2003 - Addendum, chapter 2.30.4
— A closer look at message loops, paragraph DTM’s point of view).
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8.9.6.3 CloseChannelActiveXControlRequest

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

Description

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

Parameters

Description

invokeld

Identifier for the started ActiveX control

Return value

(\\( R

Return Value

Descripti)m\ \

TRUE The ActiveX control will be released by}h\ek{ameMCé\ion\/

FALSE The operation failed & \ \ \

Behavior

This|method is used by a DTM if it wants tg user interface which| was
instantiated and embedded by the Fra pplication will releasg the
link | between the user interface object. This is done| via

IFdtChannelActiveXControl

Comments

Nons

8.9.6.4 Ope

HRE

Desgription

Requ
objeq

::PrepareTo

est(to'start an ActiveX functionality defined by the function call id for a certain channel
t(identified by the channelPath).

Parameters

Description

channelPath

Identifier of the channel instance (as returned by
IFdtChannel::GetChannelPath())

functionCall

XML document containing the ActiveX function id for the requested user
interface specified by the DTMFunctionCallSchema

Return value

Return Value

Description

TRUE

The requested ActiveX control will be instantiated by the Frame Application

FALSE

The operation failed
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Behavior

This method is used if the caller wants to open an ActiveX user interface which must be
instantiated and embedded by the Frame Application. The Frame Application will establish the
link between the new user interface and the related object via
IFdtChannelActiveXControl::Init().

Comments

The caller of this method has also to take into account the additional information (application
id and operation phase) passed via the XML document.

The Frame creates the Channel-ActiveX and assigns it to the channel ol
chanpelPath) by calling IFdtChannelActiveXControl::Init().

eferencefl by

8.9.7 Interface IFdtBulkData

The Bulk Data Interface offers DTMs the possibility to store a\big amgu data
like protocols of measured values or historical data of copfiguratiome€hanges. The DTM§ are
able [to do that in a private way.

If access to these data is not possible, there mu ecific
configuration data set of a DTM. The instance dg . nt to
the donfiguration data stored via the gfandarg/IRersi bility

of the Frame Application to create a b
The interface handles bulks of data at

8.9.7.1 Getlnstance

HREBULT Getlnstancs

Desgription

ReturnsNtan@ lated

h for bulk data.

Pahme\te\rk \ Description

systemnTag > Identifier of the device instance

Return‘vatue

Return Value Description

Result Instance related path (file system-directory) for bulk data including a trailing
backslash

Behavior

The Frame Application offers a DTM a way to request an instance 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 which
way the data will be stored. It could be a binary format by using IStorage or PropertyBag or
even an ASCII-File.

The Frame Application is responsible to provide an unique path for each instance. It must be
an absolute path to allow a DTM the direct access.
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Comments

A DTM must work without any side effects if a path is not available.

A DTM must clean up the area specified by the instance
IDtm::PrepareToDelete() is called.

related path if

There is no FDT specific locking mechanism, so the DTM is responsible for consistence data.

8.9.7.2 GetProjectRelatedPath

HREBULT GetProjectRelatedPath(
[in] BSTR systemTag,
[out, retval] BSTR* result);

Desgription

Returns the project related path for bulk data. Returns a u
any combination of project and DTM type (e.g. it ret
type within two projects).

iquenfite em path (director

gr the same

y) for
DTM

Parameters (\%}!sc/ﬁ)\tion\\

systenTag Identifier of etﬁ*&ic&ns‘t‘an@ K Y )\/
N

Return value

Return Value \ &\ \I;e>scription

Behavior

The Frame Appl
O

could be used to
the d
an AB

result Pr 'ec{relz%sk}e\th Mto&)}r bulk data including a trailing backslash
N \J

vhich
way
even

The F icatieq is, resporisible for providing an unlque path for each DTM type within a

proje

Com

A DTIM must work without any side-effects if a path is not available.

If the DTM holds any references between project and instance related data it must clean up

these data if IDtm::PrepareToDelete() is called.

There is no FDT specific locking mechanism, so the DTM is responsible for consistence data.

8.9.8 Interface IFdtContainer

This is the main interface of the Frame Application. It supports the functions for the instance

data management like locking within a multi user system.
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8.9.8.1 GetXmlSchemaPath

HRESULT GetXmISchemaPath (
[out, retval] BSTR* result);

Description

Returns a path where the default schemas are stored

Parameters Description

Return value /\(
(N

Return Value Description \
Resul Path to the default schemas including a traiwzg\ba\s(slgﬁr\
Behavior
This [function returns the file system path to the FDT dg VL schema
Comments

Nons

8.9.8.2 LockDataSet
HREBULT LockDataSet(

Desgription

A DTM sends an no f|
acceps for th& ¢

rame Application that it wants to have exclusive |write
ata set.

~N
Ws\ Description
systemTag \ \ Identifier of the device instance
Return value \)
Return Value Description
TRUE Data set is locked for write access
FALSE Data set could not be locked. DTM has read access only
Behavior

Via this method a DTM notifies the database that it wants to modify or delete the specified
instance data set. It is up to the Frame Application to validate this request within a multi-user
multi-session system. If the request fails, the DTM must not change any data and should set
all input fields to ‘non edit’ in case of an open user interface.

It is in the responsibility of the Frame Application to reject write-requests if a DTM does not
take care about its read only status.
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A DTM must not lock it is instance data for the complete lifetime. Instead the DTM should try
to lock data only if instance data is going to be modified and should unlock the data after the
instance data is saved and no further modifications are expected.

Comments

Within a single user system the method always returns TRUE.

Examples for lock conditions are:

° user interface is active that allows chanaina the instance data:
y SgHS y

e the DTM received the request to change data via its COM-interfa tmParaneter,
DtmInstanceData).

8.9.8.3 SaveRequest

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

Desgription
Informs the Frame Application that it Wch ng

Parameters escrlptlon

systenTag Identifier of trke demst}v&e )

Return value . Q\(\\\\) \\>

Return Value Description

|
N [ o e ey

FALSE 2\ ,{he%p@ra}\\tm\n f;}ed
Behavior
Via this method a~RXM hotifies icati i i .Itis up to

the Hrame™Applic
The Frame Apglicatio

Trangient"data remains in transient state until the Frame Application successfully complletes
IPergistXXX:Save().

Comments

This method is the only method to inform the Frame Application that it should store the
changed data. Even if the IPersistXXX::IsDirty property is available, it will not be used by a
Frame Application. The Frame Application could also initiate the persistence interface of a
DTM by itself.

Concerning multi-user access the Frame Application must reject the save request if the DTM
has no write access rights.
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UnlockDataSet

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 access for the currently loaded data set.

Par

ameters Description f\

systemnTag

Identifier of the device instance

K \w

Return Value Descript{Q \ \

TRUE] Data set is unlocked ( \ \\ \
FALSE Data set is still locked D \\/
Behavior \)

Via this method a DTM notifies the Fra
the instance data set. It is up to th

dependent

user|multi-session system.

inished the modificatipn of
anage the notification o¢f all

components, for example vi eterChanged() within a multi-

If the request fails the Frame Application | via
IDtmEvents:OnErrorM [ g 8 administrator to clean up the database,

A DT|M must not i 1CE its)complete lifetime. Instead the DTM should fry to
lock [data only i a i i be modified and should unlock the data after the
instance data is save ' e difications are expected.

Compments

Within a sing method always returns TRUE

8.9.9

This |interface~provide
warnjing, and.infor

8.9.9.1

a functionality which allows a DTM to display messages like érror,
ation.

UserDialog

HRESULT

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

[out, retval] FdtXmIDocument* result);
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Description

Call the Container to display a message

Parameters Description
systemTag Identifier of the device instance
userMessage XML document according to the message specified by the
FDTUserMessageSchema

Return value

Return Value Description T
result XML document according to the user action specified the
FDTUserMessageSchema Behavior R

Behavior

A DTM should always use this method for standard user dialogs.li i i nges.
Especially if a DTM is not allowed to open a user dialog (s€e P this
methpd is called to instruct the Frame Application to open it on of

the uper action or the specified default answer of the dia

The Frame Application should answer w orks

synchronously so that the DTM is blocke

In cg ialog

Com

Nons

8.9.1

This linterfacs
always tp
so thiat th

's s to the complete system topology. A Frame Application has
figure(the syb-topology of a channel via the interface IFdtChannelSubTopdlogy,

8.9.10.1
HREBULTCreateChild(

i FatXmtDocumentdevice Type,
[in] FdtXPath channelPath,
[out, retval] BSTR* result);

Description

A DTM sends a request to the Frame Application to create a new instance data set of the
specified device type.

Parameters Description
deviceType XML document containing the information specified by DTMInitSchema
channelPath Specifies the channel path of the parent DTM to which the newly created
instance data set should be placed
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Return value

Return Value Description
result System tag of the DTM. If the operation failed, a NULL pointer will be returned
Behavior

Returns the system tag of the DTM which is newly created. The DTM is instantiated by the
Frame Application. If the operation failed, a NULL Pointer will be returned. The Frame
Application has to implement the behavior described in clause 6.13.1 Instantiation of a New
DTM. It is also in the responsibility of the Frame Application to insert the created DTM into the

O\L

topo
Com
Nonse

8.9.1
HRE

IgJ

ments

0.2 DeleteChild

SULT DeleteChild(
[in] BSTR systemTag,

[in] FdtXPath channelPath,
[out, retval] VARIANT

Desgription
Rempve the DTM specified™yy sy g pglogy identified by channelPath. If this
was the last reference within the (topol instance data set
N

Parameters \ Description
systenTag (\ > Id%tiNNd iceg’to remove
channelPath /\ /Rath\&(cr}@\nely parent
Return value \)

Returrélahe\\ \ > Description
TRUE] /\\ \\ Opération succeeded
FALSE \ Operation failed
Behavior \>
Rempyve’ the DTM specified by systemTag from the topology identified by channelPath.
Therefore the Frame Application has to call \/alidnfnl?nmn\/n(“hilrl() If this was thel last

reference within the topology, the Frame Application has to delete the instance data set. The
Frame Application has to call IDtm::PrepareToDelete() with respect of the behavior. The
operation will also fail if a sub-topology exists.

Com

ments

None
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8.9.10.3 GetChildNodes
HRESULT GetChildNodes(

[in] BSTR systemTag,
[in] FdtXPath channelPath,

[out, retval] FdtXmIDocument* result);

Description

Retu ified
by it system tag and the channel path. /\
Parameters Description A(\\ (\
systemnTag Identifier of the device instance < \ \
channelPath Identifier of the channel /\ \ \
Return value <\\ \ \
Return Value /ﬁ%q\pbr&\
result XML document containing informatiom acco lrWefmmon of
DTMSystemTangstScher?a—\
Behavior
Retufns an XML document containing tified

by it system tag and the channel path{

The {opology information s

Comments
Only|a Frame App;

8.9.10.
HRE

Desgription

Return the associated DTN according the given system tag

Parameters

Description

systemTag

Identifier of the device

Return value

Return Value

Description

result

Pointer to a DTM

Behavior

Return the associated DTM according the given system tag. Additional calls within a Frame
Application instance must return the identical interface pointer.
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The Frame Application has to implement a kind of reference counting which is required to
handle multiple references to the same DTM instance. The caller has to call
ReleaseDtmForSystemTag() to release the reference.

Comments

None

8.9.10.5 GetDtmliInfolList

HRESUI T GetDtmInfol iQf(

[out, retval] FdtXmIDocument * result);

Desgription

Retufns an XML-document containing a list of DTM related ipfo io 3 nformatipn is
provided via the DtmInfo-structure defined within the DTMInformation eRa.
A\&

Parameters ))es{\rp{cN

Return value ( Q \>

N\ IS

Return Value A X\/D(ésc(ip ion\>

Resul List of Dtmlrﬁw\ac&s@%g the(QTMMQLiEécl)ema

Behavior

could
e of

Retufns an XML-docume
be ysed to create af
CreafteDtmlInstance()

Comments

It is bp to the Fra
E.g. [the list e
deviges are installe

8.9.10.6

HREBULT GetPa
[in] BSTR systemTag,

[out, retval] FdtXmIDocument* result);

Description

Returns an XML-document containing al list of system tags of all parent DTMs of the DTM
identified by its system tag.

Parameters Description

systemTag Identifier of the device instance

Return value

Return Value Description

result XML document containing a list of system tags DTMSystemTagListSchema
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Behavior

Returns a list of system tags of parent DTMs. The topology information is globally accessible
for all DTMs.

Comments

Only a Frame Application that supports Nested Communication has to implement this
interface.

8.9.10.7 MoveChild

HREBULT MoveChild(

[in] BSTR systemTag,

[in] FdtXPath destinationChannelPath,
[out, retval] VARIANT_BOOL* result);

Desgription

Move¢ a DTM defined by systemTag from the
position defined by destinationChann%Pft\ %m(o}w

lete

ion within the topology tg the
@ topgtogy will be moved.

Parameters |pt n

systenTag Identifier of tr(e/<;vice to\rqo

destinationChannelPath /Qath of chann\a\I of&{es\&atic}r\g\e}’r{

e o NS

Return Value Description

TRUE /\ \Da\t\Set m\;ed

}e\ra%n/fglled

Comnrents

None

8.9.10.8 ReleaseDtmForSystemTag

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

Description

Release the associated DTM according the given system tag
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Parameters Description

systemTag Identifier of the device to release

Return value

Return Value Description
TRUE The operation succeeded
FALSE The operation failed
Behavior
Relepse the reference to the associated DTM according the given system . This méthlod is

used| only in combination with GetDtmForSystemTag().

Comments

Nons

8.9.11 Interface IDtmRedundancyEvents

This| Frame Application interface provides the omponents han(dling
redupdant slaves. A Frame Application not implermenti iU is not able to digplay
redundancy information within it's topolegy inforpatiort. (f undgncy refer clause 4.10[.7)

8.9.11.1 OnAddedRedundantChild
HREBULT OnAddedRedundantChild(

Desq

A pa
redu

everit to the Frame Application if a Device-DTM handling a
\e topology. The Frame Application is then able to displaly the

insta dant communication channel.
Description
systenTag B Identifier of the Device-DTM instance representing a redundant slave
channelPath Specifies the redundant channel path of the parent DTM to which the DTM ig
connected

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

None

8.9.11.2 OnRemovedRedundantChild

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

Desgription

A parent component sends this event to the Frame Application if vice haqdling a
redupdant device is removed from the topology. The Frame Applisatign™Ns-able ide the
instance at the additional redundant communication channel.

Parameters Deéirhs{\ \ \
systemnTag Identifier of the device instance pres \g\%durﬁ@h\sf/
channelPath Specifies the redundant chan el pathof th \m\DT)) to which the DTM is
connected
Return value <\<\\ < & Q )\)
Return Value Descrlp ion
TRUE] Operation sut{ceed@'d\ >
FALSE /bp\erat)owe\ \ \
Behavior \)\/

evice-DTM specified by systemTag, handlipg a
ion” channel identified by channelPath. The Frame

The |parent co
redundant slave \fr6

Application must not i ReroayeChild() or OnRemoveChild() on this channel.
Comments

None

8.9.12 Interfa SingleDeviceDataAccessEvents

This |interface is the callback interface for single device data access implemented by the
Frame Application.

8.9.12.1 OnltemListResponse

HRESULT OnltemListResponse(
[in] FAtUUIDString 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
process values. Within a DTM this list may contain items related to configuration parameters,
process values as well as asset management related data like stroke counter. In DTM state
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‘configured’ the returned item list is based on the current instance data set, which could be
different from the configuration of the device. In this case Read- and WriteRequests may fail.

Parameters Description
invokeld Unique identifier for the request
response XML document containing a DtmltemInfoList with the actual available
parameters specified by the DTMItemListSchema Return Value

Return value

Return Value Description

Behlvior

The [method provides a list of items that can be read or written
ReadRequest() or written to the DTM via WriteRequest(). The s¢
devige itself.

Item$ provided within these list may also be available
IDtmChannel::GetChannels()) or modeled as an exported
IDtmParameter::GetParameters() or IBtmParameter::
be identified via the attribute ‘semanticld’ (refer to cla

Comments

The pontents of the provided XML documen e current configuration g
the Frame Application by sending

devige. If the contents is changed, a DTM ha
IDtmBSingleDeviceDataAccess::Onlteml ist%

8.9.12.2 OnDeviceltembist
HREBULT OnDeviceltg

Desgription

The DTM inf@rms

lication that the content of the item list has been change

| via

i$ the

d by
d by
can

f the

1=

&@nﬁiér\s\ Description
A

systenTag Identifier of the device instance

Return value

Return Value ‘ Description

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.

OnltemListChanged should not be fired in case of pending responses.

Comments

None
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8.9.12.3 OnReadResponse

HRESULT OnReadResponse(

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument response);

Description

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

Parameters Description
invokeld Unique identifier for the request (

N
Respgnse Received data as DtmltemList specified by the DTMKemLis{SchegmaXRetur
Value

Retulrn value

Return Value
Behavior
Via this method a Frame Application that sent t data

from

Com

Nons

8.9.1
HRE

Desgri

Prov

the DTM.

ments

2.4 OnWriteRegpo
SULT OnW

riteRequest() identified by the invoke id.

Description

invokeld Unique identifier for the request

Respgnse Received data as DtmltemList that contains the device data of the successf|

ully

written data specified by the DTMItemListSchema (may differ to the written

value due to e. g. rounding procedures within the device)

Return value

Return Value Description

Behavior

Via this method a Frame Application may receive information from the DTM about the

Succ

essfully written data.

Comments

None
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3 Interface IDtmSinglelnstanceDataAccessEvents

This interface is the callback interface for single instance data access implemented by the
Frame Application.

8.9.1

3.1 OnlinstanceltemListChanged

HRESULT OnlnstanceltemListChanged(

[in] BSTR systemTag);

Desgription
The PTM informs the Frame Application that the content of the item IisMange .
(AN
Parameters Description (\ \ \
systemnTag Identifier of the device instance \
Return value (\\ § \/
Return Value € }pﬂ{r& \\/
Behavior \)

Via this method a DTM informs the
changed (the available items in genera

ntent of the item lis

has

happen if the content gf the

list depends on the configuration of the
Onlt¢mListChanged should ot be firea\in ndipg responses
Comments
Nong
8.9.14
This |interface ides 0 the Block topology. IFdtBtmTopology methods havg the
same behavior as ified with the interface IFdtTopology. The only difference is thzﬁ‘t the
methiods are Yysed t pIy to“a block type object (not to a device). The new XML schema
definjitioR S nces between the Block and the Device Type Manager objects.
If a] DTM_(has~_communication channels to support both - DTMs and BTMs,| the
IFdtBtmTopology inteérface will provide information only about BTMs. The information related
to the DT topology will be provided by the IFdtTopology interface.
8.9.14.1 CreateChild
The input parameter deviceType changes as follows:

Parameters Description
deviceType XML document containing the information specified by the BTMInitSchema For

description of the method refer to IFdtTopology::CreateChild()

8.9.14.2 DeleteChild

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

8.9.1

4.3 GetChildNodes

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

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

8.9.14.5 GetBtminfolList

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

8.9.14.6 GetParentNodes

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

8.9.14.7 MoveChild

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

8.9.14.8 ReleaseBtmForSystemTag

For description of the method refer to IFdtTopology::Release

8.10( General concepts

This yand some backgrpund
infor es to be implemented and
used|
8.10
All F implement a mandatory set of interfaces
expe g optighal FDT interfaces an object is aljle to
supp may) provide documentation in XML formpat or
spec
Each bility of such optional interfaces of other ohbjects
durin
All d d”and will never be changed. Additional future extengions
will g nal interfaces. A DTM or frame-application is then able tg add
a hig implementing or using such additional FDT interfaces.
Deps Honality of a DTM, additionally to the default set of mandpatory
interfaces an extra sepof interfaces may be mandatory to support (see Table 7).
Table 7 - Task related DTM interfaces
Device Type Manager Availability User ActiveX Device Gateway Communi
Interface Control with DTM cation-
User Online DTM for
Interface Data PC/Fieldu
s adapter
IPersistXXX Mandatory
IDtm Mandatory
IDtm2 Mandatory
IDtmActiveXInformation Optional Mandatory
IDtmApplication Optional Mandatory
IDtmChannel Optional Mandatory | Mandatory
IDtmDocumentation Mandatory
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Device Type Manager Availability User ActiveX Device Gateway Communi
Interface Control with DTM cation-
User Online DTM for
Interface Data PC/Fieldu
s adapter
IDtmDiagnosis Mandatory
IDtmImportExport Optional
IDtmInformation Mandatory
IDtmInformation2 Mandatory
IDtmOnlineDiagnosis Mandatory
IDtmQnlineParameter Optional Mandatory
IDtmHarameter Mandatory
IFdtCpmmunicationEvents Optional M;\l@at\tx)ry(‘wwn tory
IFdtCpmmunicationEvents2 Optional Qan\s@ ry Ma dat%/
IDtmHardwareldentification Optional /\ \
IDtmYingleDeviceDataAccess Optional \ h@mto}x
IDtmSinglelnstanceDataAccess Mandatory \ \
N
IFdtEyents Mandatory \
The mandatory interfaces of a DTM-AstiveX are shown Te@e
Table 8 — Task felated D ctiveX interfaces
DFM ActiveX Coatryl |7 Availability
\E{mA tlveXCo\wQ\ ) Mandatory
Depgnding on the; I, additionally to the mandatory default interfage an
extrd set of interf to support (see Table 9).

— Task related Channel interfaces

N
N annel

Availability Channel Channel of | Communication-
with User Gateway DTM for
Interface DTM PC/Fieldus
adapter
IFdiChiannel Mandatory
IEdtChannelActiveXInformation Optional Mandatory
ItdtChannelSubTopology Optional Mandatory Mandatory
IfdtChannelSubTopology2 Optional Mandatory Mandatory
IfdtCommunication Optional Mandatory Mandatory
IfdtFunctionBlockData Mandatory Mandatory
IfdtChannelScan Mandatory Mandatory
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The mandatory interfaces of a Channel-ActiveX are shown in Table 10.

Table 10 — Task related Channel-ActiveX interfaces

FDT Channel ActiveXControl Availability

IfdtChannelActiveXControl Mandatory

IfdtChannelActiveXControl2 Mandatory

The mandatory interfaces of a BTM are shown in Table 11.

Table 11 — Task related BTM interfaces

BTM Availability
IBtm Manda{éy\x
IDtmActiveXControllnformation MM&Q J

IDtmChannel Mn}l\
IDtmDocumentation / Ma}d{m\
IDtmDiagnosis A\ K

IDtmImportE)}p@\ /\\ > 4
IBtmInformath\ \ \ﬁ{andat9)ry
IDtmIm‘ormatiO}kzx Mandatory
IDtmOnIineDiA@nos(s\ )Iandatory
IB&QOW\H&\) . S Mandatory

th\al-rarp_%ter Mandatory

\«PF\@Qmm\;Qic\aKionE\Qnts Mandatory
Q IFdtCommadnicatio nts2 Mandatory
mmIWde tification Mandatory

\Qtn\ﬁ@gleDéliceDataAccess Mandatory

IDNnglelnstanceDataAccess Mandatory

IFdtEvents Mandatory

The mandatory i of a Channel-ActiveX are shown in Table 12.

Table 12 — Task related BTM-ActiveX interfaces

BTM ActiveXControl Availability

IBtmActiveXControl Mandatory

Depending on the functionality of a Frame Application, not all interfaces defined for a Frame
Application must be supported (see Table 13).
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Table 13 — Task related Frame Application interfaces

Frame Application Availability With User Interface
IDtmEvents Mandatory
IDtmEvents2 Mandatory
IDtmAuditTrailEvents Mandatory
IFdtActiveX Optional Mandatory
IFdtActiveX2 Optional Mandatory
IFdtBulkData Optional
IFdtContainer Mandatory /TN
IFdtDialog Mandatory /\K
IFdtTopology Mandatory \
IFdtBtmTopology Mandatory \ )

IDtmScanEvents Optiona|< \ >
IDtmRedundancyEvents Opg)réﬁaJ\\ § \
IDtmSingleDeviceDataAccessEvents Manda \ \/

IDtmSinglelnstanceDataAccessEvents / I\ﬂa.qda%(z

Furthermore, the prefixes FDT, DTM and BTM a ed/Yor identifiers and names deffined
in the FDT specification. This prevenjg canfli ases’with private extensiops of
interfaces or definitions.

y

In ggneral, all FDT interfaces are desig ith\fi 5< and manufacturer-neutral methods.
Extepsions for a new fieldbys are don (YIS new
taskg will be provided by rewN

8.10J2 Return values o

Interface metho@'
(marked as [out,

related errors, exce
Event methods), i

hlues
ction
or all

8.10/3 Dualinte

All interfases def This
decigion was™gade to support C++, Visual Basic, Java and other COM compliant development
langliages. The Tunctignality of an object is implemented in separate task-oriented interfaces,
so that only* the default interface is accessible via the dispatch interface. This preyents
marsghalling of the extra interfaces to dispatch-only clients, but the extra interfaces cgn be
made available for a dispatch-only client via a wrapper that holds the other interfacgs as
properties or merges all methods to a single interface.

Due to the better performance, the developer should use the custom interface. However, in
general, the dispatch interface can be accepted, because the marshalling time of most of the
FDT methods can be neglected compared with the runtime of each method.

8.10.4 Unicode

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

Microsoft MIDL Version 3.0 or later is required to correctly compile the IDL code and generate
proxy/stub software. Microsoft Windows NT 4.0 (or later), or Windows 95 with DCOM support
is required to properly handle the marshalling of FDT parameters.
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Note that, in order to implement FDT software that will run on both Microsoft Windows NT and
Microsoft Windows 95, it is necessary for these components to test the platform at runtime. In
the case of Microsoft Windows 95, usually the conversion of any strings to be passed to

Win32 from UNICODE to ANSI needs to be done. Visual Basic makes this conve
implicitly.

rsion

The only limitation within this specification is that a NUL character (i.e.0) is only allowed as
the last character of any BSTR method parameter to prevent conversion errors (UNICODE<-

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

8.10.5 Asynchronous vs. synchronous behavior

In general each function call is synchronous. Within FDT there are two Special Cass
asynghronous behavior.
. fter starting the user interface of a DTM, the DTM works as F

pplication. Asynchronous in this case means that the user

econtrolNand
St o

hagacters. This decision was made to support
ant development languages.

imformation.

8.10/6 Proglds
The usage of p i
Visugl Basic, Javarand \othe

8.10

8.10

The S dancy within FDT is one DTM for configuration of one d
conn F

bs of

rame
1 the
by a

or at
=turn
n for
ction
The
ming
e the
nd, a

icfation

eout

C++,

Bvice
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e Yeparate redundant devices (scerfario 3 ang.¥ not be handled within FDT, these
scenarios would require additional unctionality, e.g. with regard to|data
slynchronization.

In Sgenarios 1 and 2 i s_must be managed by one redundancy gware

parent component (e.g QM icafi IM) specific for the appropriate redundant|field

bus fechnology. i ¢ c hould typically also be able to handle DTMs for
redupdant and n : [

8.1047.2

The IDTMs 3 3 ¢ redundancy can be used by any FDT Frame Application
withqut need Yor spesific, redwidancy support or knowledge. A FDT Frame Application| may
optignalfy_i Ntthe IRtmRedundancyEvents interface. Such a Frame Application is|then
able [to display.-re MY slaves in it's topology view, e.g. a field device connected tg two

diffefent lines-0kby using specific device icons within a topology treeview.

Within .a\Frame Application not implementing the IDtmRedundancyEvents interface a IDTM
reprgsenting a redundant slave can not be distinguished within the topology view. But the
DTM and the parent component themselves typically display additional information, e.g.
additional fieldbus addresses. Nevertheless within such a Frame Application these DTMs
provide full functionality with regard to fieldbus redundancy.

As a redundant slave is represented by one DTM instance no additional functionality with
regard to dataset synchronization or multiuser is required.

8.10.7.3 Parent component for redundant fieldbus

Fieldbus communication for redundant slaves is handled by a fieldbus and redundancy
technology specific parent component, e.g. a specific Communication-DTM. All fieldbuses
used to connect redundant slaves must be handled by one instance of such a parent
component. In Scenario 2 for example, each fieldbus line is represented by an appropriate
communication channel of the parent component. Therefore a Frame Application is able to
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use such a parent component without knowledge about the physical redundant fieldbus
structure.

During a ValidateAddChild() and a OnAddChild() the parent component is able to detect if a
Device-DTM to be added is able to handle redundancy by examining the parameter document
of the instantiated DTM. In this case a specific address selection dialog within the parent
component can be used. This address selection is fieldbus and redundancy specific. It is up to
the parent component if redundancy is handled automatically or only after user interaction.

If the Frame Application has implemented the IDtmRedundancyEvents Interface the parent
component has to inform the Frame Application about the redundant DTM by calling the
OnAgddedRedundantChild() method.

The [parent component must be able to handle all possible com the
redupdant device. Within a SetParameter() call complete redundant’s can
be provided to the DTM instance handling this redundant device. This DI M i use
this information to display all available communication paths. DU “ ) the
DTM| provides this complete address information to the pa X . arent
component is then able to select the currently active com . h. The cOmmunication
path|can be changed within the parent component without ¢ intgraction with the

Devigce-DTM.

field
ation

A parent component may also be able to hand
devige. In this case this DTM is handled witp
within FDT xml documents.

8.10)7.4 Redundancy support in dévice-DT

A DTM able to handle
parameter document.

After| an OnAddChild(
component to ~¢I)- i
slaveg is used as a“Te

Device-DTM withjn \a
diagnosis and s S

it is

arent
c¢2-DTM is then able to detect if it is appropriate
complete address information must be used by the
ication::ConnectRequest(), but can also be used for
pically now additional redundancy handling is required

withip the Devyi

A D[TM/h i undant device must check all addresses provided during a
SetPara g the>Device-DTM is not able to handle this addresses, e.g., begause
only |a vendo ifig offset can be used, an error message should be created and a FALSE

should be returned_to the calling parent component. In this case the parent component is| able
to dgtect.Device-DTMs which can not be used at the redundant fieldbus. A Device-DTM must
save|all redundancy information in it's instance dataset.

A DTM representing a redundant slave can be used as the child of a non-redundant aware
parent component. In this case the Device-DTM must not use the additional FDT redundancy
functionality, dialogs or redundant specific contents of FDT xml documents.

8.10.7.5 Scan and redundant slaves

Fieldbus scan provides for each address of a redundant slave one entry, a redundant slave
can not be detected.

In scenario 1 mapping of redundant addresses to one instance is only possible for a DTM
itself, in scenario 2 mapping can only be done based on project knowledge. Typically a scan
is not executed on a redundant system.
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8.10.7.6 Topology import-/export

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

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

8.10{/8 Field bus scanning and DTM assignment

8.10/8.1 Device identification

ompare device identificatio
in order to find a proper

ScanResponse() DTMDeviceType

Protocol specific
ScanSchema

busCategory : xxx

schemaVersion C schemaVersion
> NofiDeviceType A

busAddress : ,1" busCategory : xxx

Protocol specific . Pr_otos:ol s?(_eclfl_c
device identification device identification
content content

DTMDeviceType C
busCategory : yyy

Protocol specific
device identification
content

DTMDeviceType B
busAddress : ,2" busCategory: yyy
- Protocol specific
Protocol specific S 4 q
device identification Cevicelicentification
content
content |
DTM2
busAddress : ,3 schemaVersion
Protocol specitic
device identification s

DTMDeviceType D
busCategory : xxx

Protocol specific

device identification
content

Figure 23 - Device identification

In order to identify a proper DTMDeviceType, a Frame Application has to compare
identification information of scanned physical devices with identification information of a
DTMDeviceType. These files must be converted to a fieldbus independent format using a
fieldbus specific XSL transformation.

Figure 24 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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Figure 24 - Structural overview
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8.10.8.2 Protocol specific transformation style sheet (xsl)

As shown in the structural overview Figure 24, 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 must 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 must implement a pattern matching according to the

reqularexpression-syntax-defined-below
g Y

8.10/8.3 Semantic identification information

Tabl¢ 14 lists identification elements, which have to be provi DTM
idenffification. After xsl transformation, the following values must be avai M) string farmat
with the elements listed below in DTMScanldentSchemaand D 0.

Table 14 - Semantic identificatio

Semantic element name Descripti% Scan DTM
IdAddfess Fieldbus address of the s;,aﬁ\n\a\d B&yflic%ld%e X -
IdBuspProtocol Protocol idep&(ﬁbﬂtion)éh&;mﬁ ( ( > ‘\> X X
IdBusProtocolVersion Version of bLNI’O%(‘{)l \ \ }

IdMarjufacturer Manufacturer j ificatiqn X ?
IdTypelD Device type i(&entif catiQf > X ?
IdSoftwareRevision Toql refevantyv siowe physical device — X ?

Firmware Versiqn

IdHargwareRevision I )%»Qware(&v{or%{t\h&ph'/sical device X ?

IdTag /\ x Ta}rﬁtqe,NcNet) the physical device X -

IdSerigINumber In order toNget axsommon definition for all kind of X -
ridl number is defined to be only
manufacturer and device type.

ide unique identification this attribute
ushalways be combined with manufacturerID and

vicéTypelD
IdDTMISugportL Enum : genericSupport, profileSupport, - X
blockspecificProfileSupport,
specificSupport(=default)
NOTH X must\be\pf%vided, - is not to be provided, ? optional

If a pemantic element cannot be defined for a fieldbus protocol, the value must be slet to
'NOT_APRLICABLE’

8.10.8.4 Device assignment

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

Each element from the scan document can be compared with the DTM device identification
information.

The element of the DTM device identification document must match to the value within the
scan document.
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8.10.8.5 Regular expression specification

If the element of the DTM device identification document contains a pattern, the Frame
Application must use regular expressions to compare scan and DTM device identification
information, see Table 15.

Table 15 — Regular expressions

MetaCharacter Description

Matches any single character

[] Lodd 3 o haoractar olace MMotobhoo any, cbhaoraotaor incid th bhrackate (for avamnl L bc]
T HeaEt et —rateh aSRy—-eRataete—ist tH ¥ *EtE—Fo—exaH

matches "a", "b", and "c")

A If this metacharacter occurs at the start of a character class, it ne lass.
A negated character class matches any character except those j
example, [*abc] matches all characters except "a", "b", and " g of

the regular expression, it matches the beginning of the inpu{ (fox examp Ul gnly
match input that begins with "a", "b", or "c")

- In a character class, indicates a range of characters (fqr e%[ -QWS any of the
digits "0" through "9") e

? Indicates that the preceding expression is optionak\it nﬁ%sWt at all (for
example, [0-9][0-9]? matches "2" and "12")

+

+ Indicates that the preceding expression atﬁonw (for example, [0-9]

matches "1", "13", "666", and so on)/\ A

* Indicates that the precefn/rﬁ\expr?é&on ﬁlatchés @or‘\m}e times

22,49, *?
() Grouping gperator. Example: ([0-3{+,)
commas((éugsq asﬁ"‘“@&" 23,456")
\ Escape ch racM: interpretthe next character literally (for example, [0-9]+ matches onle or

mor its, but [0-9\t\natehes adigif/followed by a plus character). Also used for

alphanumeric character; see table below).

atches the nth match group (starting from 0). Examp
Contents</head>".

@

" .*. >.* ?
$ t the énd 'of a\tegular expression, this character matches the end of the input. Examp|e:
\LQQ]$ atckes a>digit at the end of the input

X
| Ilternatign operator: separates two expressions, one of which matches exactly (for
le, ¥|the matches "The" or "the")

! Negation operator: the expression following ! does not match the input. Example: alb
matghes "a" not followed by "b"
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9 FDT session model and use cases

Figure 25 shows the UML syntax that is used throughout this clause.

~—

Acfort Actors
Generalization Arrow |I
"Actor2" inherits the functionality «inherits»
of "Actor1" and can extend it [}

Use Case Relgtion

|
: "Actor2" ¢ G
. "Main UséCase

Actor2

<<include>>-Dependency B
"Main UseCase" includes
"Sub UseCase"

Use Cases|

Sub UseCase

Use Cases (\
‘ N

Package grouping Use Cases
belonging together .

<<realizes>> arrow
Q <X§x;\\ﬁeéliza mkn | A U_se Qase is realized by one or more
realization elements .
N

————

’ 7 \\\ - B

( Realization ] ——— | Package colntal'nlng the DTM or

\ Vi Frame Application elements realizing
7\~~__—” the Use Cases.

Use Case realization elment

Figure 25 - UML syntax

Figure 26 shows the main use cases.
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Main::OEM Service

Main::Observation

«inherits» \

OEM Service

AN

Main::Operation

Ac lesi\yith the property Userflag
Operator are onlygbstract actorg”. They extend

inhexited, actors\with specific funcfions
«inherits»

Main::Maintenance

Administrator

Figure 26 — Use case — “Main”

They are specified in more detail in the following sections, including textual descriptions and
optionally some necessary scenarios.

9.1 Actors

The actor types in the above displayed use case diagram are structured in a hierarchical way.

The “Maintenance” actor inherits the “Operator” actor. The “Planning Engineer” actors inherits
the use cases of the “Maintenance” actor. Both the “Administrator” and the “OEM Service” can
extend the inherited actors by additional use cases. Use cases, which are passed on to an
actor of higher level, may act in an extended way to match their intention.
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Table 16 will give a brief description of the actors’ roles:

Table 16 — Actors roles

Actor Name

Observer

Brief description

This actor stands for a person that may only observe the current process

Inherits

None

User level

FDTUserInformation.userLevel = observer

Access verification

The access as "Observer" actor may not have a password

Use cpSEsS

None

Actor Name

Operator

Brief gescription His actor stands for a person who has to observe and ma rocess. The
"Operator" may therefore check the current status of the devic lueg and
check if the device is well functioning
The use cases for this actor role should enable the u rma co te diagnjosis,
watch the actual status and parameter set as wéll as_t cmnt progess variables

Inherits Observer \ \\/

User level FDTUserInformation.userLevel = operarér ) >

Access verification

The access as "Operator” requwesﬁb\a\s\%/{ /\

Use cpses

User Login, Online V@V\A\dltﬂ A(>ch|ve( Re(p\o)t (“:.gyération, Asset Managemen
XN/

Actor Name

\Mai}r%mnce

Brief gescription e\si;zs)ibility to perform all necessary maintenance
ching, calibration, adjustment, ...
ified parameter sets, modify a subset of
device-specific online operations and at the end of
may _ha¥e the\possibility to upload the complete parameter set

Inherits < p%tor \/
User level gﬁ}k@eﬂw\forWey}evel = maintenance
Access verification \(Nacc s}\"Mainﬁnance" actor requires a password.
Use chses Simulation, Qnline operation, Repair, Offline operation,

%k ata'dapdling User Login*, Online View*, Audit Trail*, Archive*, Report Generation*,

Asset Mlanagement*

Note

AN
e

Actor Name

Planning Engineer

Brief gesSefiption The actor "Planning Engineer" stands for person like a plant engineer, a specialist (s}
VDUVDE2187) or any fully authorized person
This Person has access to the complete set of functions of the Frame Application and
can use DTM functions without any restrictions. Only OEM-specific operations are locked

Inherits Maintenance

User level FDTUserInformation.userLevel = planningEngineer

Access verification

The access as "Planning Engineer" actor requires a password

Use cases

DTM Instance Handling,

Simulation*, Online operation*, Repair*, Offline operation*, Bulk Data Handling*, User

Login*, Online View*, Audit Trail*, Archive*, Report Generation*, Asset Management*

NOTE

* Inherited use cases
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Actor Name: Administrator (abstract actor)
Brief description The "Administrator" actor stands for person that has to perform administrative operations

within an engineering environment

He is responsible for adding and removing of software components

Inherits Depends on the Frame Application
User flag* FDTUserInformation.administrator = TRUE
Access verification The access as "Administrator" actor requires a password
Use cases Integration and all inherited use cases
NOTE * “User Flags” may be combined with any “User Level”, to specify the inherited actor role of an
“Admipistrator” or "OEM Service” actor.
Actor Name OEM Service (abstract actor) (\\ N\
Brief description The actor "OEM Service" may perform the complete set of'D
OEM specific operation may be accessible to an "OE bf
internal counters and exchanging firmware
The "OEM Service" has only inherited use cas ally
the "Online operation" use case) may have significant
Inherifs Depends on the Frame Application
User flag* FDTUserInformation.oemService =;I\RlI{E § 7
Access verification The access verificatio
1. Frame Application
2. Device-specific passw
The verification of the devic
even the device itself
Use JAses Inheri@ u\a\?/ses\g( NI) ‘\)
NOTH * *“User Flags” be mbme ith “User Level”, to specify the inherited actor role ¢f an
“Admipistrator” or “OEM Se viceX
9.2 | Use case K/%
The following s all use cases of the use case diagram in tabular form
To rgduée in all attributes of Included use cases, which are identical with the refated
mainfuse ca played
A replization. diagrarh follows all use case descriptions in this section. These realization
diagfams.show the operations needed to build the related use case. An operation may gither
be a|part’of a DTM or a part of the Frame Application.
9.2.1 Observation

Figure 27 — Actor “Observer”
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The “Observer’ stands for a person that has the lowest access level. No use case is
associated with this person.

9.2.2 Operation

DTM-Specific Login

Parameter Set
Online View

N\

\
~ . «nclude»
~<«include» h‘\\

~
~
S~ \\

«include» Se \\
_—— ~

«include»™ ~==—<_ _

DTM-Specifc Audit

Operatd

=

Report Generation

Historical Data
Analysis

Asset Management

Figure 28 — Use case — “Operation”

Table 17 provides a description of the main use cases for the actor Operator.
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Table 17 - Description of use case “User Login”

Use case

User Login

Brief description

A person of specified actor type logs into the Frame Application. If
verification fails the person may act as an "Observer" actor only

GUI Part of the Frame Application
Print No support
Device connection Not established
User level Observer Depends on the Frame Application
Operator Accessible
Maintenance (
- N
Planning Eng. /\< (\
UserHlag Administrator < \ \
OEM Service Accessible with extended functionality ( gée\be\lﬁq \
Included use case DTM- S/gKl?}( Log\ \/
Brief glescription Access to manufacturer-specific in rmM oductjon codes, chapges
log
GUI Part of the DTM
Print No support \// /\
Devicg connection Typlcally<ee\i§ r(s“ébl?hed {om&a&).ow,\/
Userlevel OEM Service Accessible boly }\bﬂﬂ S&/lce\/
Figufe 29 shows how the se sage is @and Frame Application.
Use Cases k
«|nc|ude» - Use Case::User Login
1
realizes
|
; - «realizes » - - T R
DTM Realization | ! Frame Application Realjzation
t
: '.
! 4
,_J_\ =TT N
- ~ /7
7 h Frame::Login N
( DTM:Logn ) ( -9 /
\ / N /
~ 7 S~ ’/
‘—__—, —— -

Figure 29 — Realization of use case “User Login”

In Table 18, the “Online View”

use case is described.
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Table 18 - Description of use case “Online View”

Use case

Online View

Brief description

This use case offers a complete set of operations for viewing of device
parameters and status

GUI The GUI is part of the DTM. The Frame Application can offer online views for
a group of devices
Print Online View should always support print function to create documentation

Device connection

Needs an established connection to one or more devices

(Adjust SetValue may influence device data)

Userlgvel Observer No access
Operator Accessible (
N
Maintenance /\Q (\
Planning Eng. & \ >
UserHlag No changes ( \ \ \

Included use case Parameter Ilnq\w
Brief description Enables the actor to load para \\\% d\\@lemng and
documenting (printing)
Included use case @st Malu
Brief gescription Enables th actort/<ju\>\ﬂa(\?etv@es£> device (e.g. positioner,
controlle )
Included use case ine S atus
Brief gescription Use case ;o/rﬁewm\\}\ana‘%(ng the current device status
Included use case \ (\ \/&nline Trend
Brief gescription < Us@&en ti g %atching trends of dynamic online values

Included use case I\

Plausibility check

Brief gescription e devjce parameters or the configuration data is changed ¢
ch ck is automatically performed. As long as the Plausibility
heck ails,the Yata cannot be written to the device
Included use c Identify
Brief description I%Qg};s/ldentification of device instance information e.g. address, TAG
ieldbus-Rev., DD-Rev., Firmware. This information is protocol dependgnt. It
also may contain device type specific information. Further information may
provided: references to documentation, area to add comments to the
device instance. Refer to Device Identification clause in protocol specifi¢
FDT-JIG-Annex specifications
Figure 30.shows how the use case “Online View” is realized by the DTM.

PAS 62453-1 © IEC:2006(E)



https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

PAS 62453-1 © IEC:2006(E)

Use Cases |

- 165 -

Use Case::Online Status

)

Use Case::Online Trend

«include»

«include»\'\_d-/"édnclude»
- ~
- S

- I

«include»

«include»

Use Case::Parameter Set
Online View

Use Case::Online View

«include»

AN

«redizes » «realizes »
. L]
[l

Use Case::ldentify

\
\

\

\
\
\

\
\

DTM Realization

£\
!
I
I
:

|
|
|
|
I
S

~

\
|

l”——-~\

«realizes »

N
7 {
/ K\M
« re}jzes\ (realz »
+ \z)

R [P I,

\
\
|
|
|
I
/
VA

7
/  DTM:Online \
( Parameterization

AN

—

~
\‘n_——’
~~

N

I
[}
[}
[}
[}
[}

[}

[}

] -~

——

7
/
( DTM::Adjust SetValue \
A g /
~~ _——— — ~
\;)zation of use case “Online View”
Tabl{

Table 19 - Description of use case “Audit Trail”

Use case

Audit Trail

Brief description

Use case to enable the actor viewing and deleting audit trail data

GUI

The component, which supports audit-trail, has to provide an adequate GUI

Print

Printing for documentation purpose as a need for audit trails and therefore
has to be supported

Device connection

No connection necessary

UserLevel Observer

No access

Operator

Accessible for viewing only

Maintenance

Planning Eng.

View, export and delete

UserFlags

No changes
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Included use case DTM-Specific Audit Trail
Brief description Every DTM might support an audit trail on its own
Included use case FA-Specific Audit Trail
Brief description The Frame Application may implement a system global audit trail using
internal data and named DTM properties exported from the DTM via the
IDtmAuditTrailEvents interface

Figu e 31 shows how the use case “Audit Trail” is realized h\ll DTM and Frame Applihnfinr‘_

Use Cases

Use Case::Audit Trail

«include»

Use Case::DTM-Specifc Audit
Trail

(BN
1 !
«realize: «realizes »
| N\ 1

DTM Realization | ﬁ\ ~ ﬁame Application Realizdtion |
1 T

T T RN
/ \
l\ Frame::Audit Trail ]

P
~ -

Tablg i scfiption of the use case “Archive”.

Table 20 - Description of use case “Archive”

Brief description The "Archive" use case describes the access to a Frame Application archive
for viewing and data analysis

GUI The component, which supports archive functions, has to provide an
adequate GUI

Print Every archive component should support printing too.

Device connection Not necessary

UserLevel Observer No access

Operator Accessible for viewing only

Maintenance

Planning Eng. View, export and delete

UserFlags No changes
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Included use case

Historical Trend

Brief description

The archive operations may support visualization of historical data (for
example trending)

Included use case

Historical Data Analysis

Brief description

Some Frame Applications and DTMs may support extended operations to
analyze historical data

Figure 32 shows how the use case “Archive” is realized by DTM and Frame Application.

Use Cases

Analysis

|
_I
realizes

Use Case::Historical Data

. Use Case::Archive
«include»

N «realizes »

DTM Realization |

N
! N . |
' <\(\\\Jﬁ§m€ Application Realization | [

N
N \L
’—’— =<
- ~
4 N

\

\

T
|
\
-~

/ \
k Frame::Archive View ]

Tabl¢

Table 21 — Description of use case “Report Generation”

Use case

Report Generation

Brief description

The print function of a use case can normally be started from its GUI.

In addition to printing the actual view of a GUI some Frame Applications may
implement a configurable documentation mechanism which enables the actor
to generate reports. This report may be generated by combining the prints of
several use cases or several devices.

For example a report could be generated containing "Online View", "Audit
Trail" and "Online operation" printouts for one device or a report may be
generated containing the configuration of a HART multiplexer and its clients

GUI

Frame Application

Print

Frame Application in combination with one or more DTMs

Device connection

Depends on the type of report

UserLevel, UserFlags

The printed information may depend on user level and user flags
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Figure 33 show how the use case “Report Generation”

PAS 62453-1 © IEC:2006(E)

is realized by DTM and Frame

Application.
Use Cases
Use Case::Report Generation
7/
/
’
7
realizes »
4
7
’
e
DTM Realization 7
7
’
=
7 A
(  DTM::Print )
\\\ ',/ 7

Tabl¢ 22 provides a d

o

se “Agset Management”.

rep’of use case “Asset Management”

Us Asset Management
Brief escrlpt|o I%me Application provides mechanism for asset management
GUI &\\> The component, which supports asset management functions, has to pr¢vide
an adequate GUI.

Print Frame Application supporting this use case should support printing, too.
Devicg connegtion Not necessary
UserlLlevél Observer No access

Operator ATCESSIDIE foT View TTg ottty

Maintenance

Planning Eng. View, export and delete
UserFlags No changes

Figure 34 shows how the use case “Asset Management”

Application.

is realized by DTM and Frame
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Use Cases |
Use Case::Asset Management
Vs
/
’
Vs
’ ! \
« reali;es » «realizes» 2rea|izes N
L I N
PP / RN .
DTM Realization J/ ! Frame Appllcat|on‘ReaI|zapen\L
//' e '\\
- <
7 ~
/// ‘ \\\
ol | DTM::Parameter Access y
7 SN A P /
/ \ Sea -7 |
| DT|M::Asset Management | \
\ / /
N 7/
h S~ f” ~ k\

Figure 34 — Realization of use e’ s&t*agen}ent”

a
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9.2.3 Maintenance

Additionally to the use cases inherited from the actor “Operator”, the actor “Maintenance” may
execute the use cases shown in Figure 35.

Simulation

7 Upgrade
7

7
r'd
7~
//«lnclude»
’

/_\4/

n 1 "
~epracement

=

—_—
-

-

DTM Instance Upgrade

- lud
«incluae»
and Replacement

«include

Repair

i
. N\ N
=F

Maintenance

Online Functions

-
9 N «include»
‘ _________ Online
«include Parameterization
\ T~
~ . ~~
\ \ N «include» S~
\ \ IS

-

‘ \ N > . .
O N AN AN Calibration
| \ \ N
, \ \ \ So
ulk Data pdling \ \ \ N
H \ «inglude» ~o
«include»  «include» N ~
' \ \ . :
N7 S ‘| \ \ Device-/Persistent
NS | \\ \\ Data Comparison
\\ ~ \ \ \\
«include»\"‘fdnclude» \\ N
\ Y N \\
SN ~o N
~
| S
Nt

Figure 35 — Use case — “Maintenance”

All use cases of “Maintance” are described

in the following, starting with use case
“Simulation” in Table 23.
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Table 23 — Description of use case “Simulation”

Use case

Simulation

Brief description

This use case simulates the behavior of a device.

Therefore the actor is allowed to perform temporary changes within the
device parameters, like forcing the device to set a fixed current analog
output

GUI DTM-specific
Print DTM-specific
Device_connection Must have a2 connection established
Userlfevel Observer No access /\
Operator /\\
Maintenance Accessible /\ \
Planning Eng. \ \/
UserHlags No changes Q \ \ >
X
How |the use case is realized by the DTM is shown irY Figure

T
éalizes »
1

— 1
allzatlpn |
]

’——"l-\\
V4 N\
( DTM:Force )
\

~ PR

S~ ——

Figure 36 — Realization of use case “Simulation”

Table 24 provides a description of the use case “Offline Operation” and of included use cases.
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Table 24 — Description of use case “Offline Operation”
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Use case

Offline operation

Brief description

This use case includes all operations which do not require an established
connection to a device. Only for up- and download a connection to a device

may be temporarily established

GUI DTM and Frame Application
Print DTM
Device connection Depends on the Included use case
User vel Ohsarvar No -access.
Operator /\
Maintenance Accessible /\\
N
Planning Eng. /\ \
UserFlags No changes \ \/
Included use case Plau5|blll& chM \ >
Brief gescription Every time the parameter values i
automatically performed. As long a
cannot be saved to the data two
options depending on rules/or a
» After display of a waphi i
« For saf?‘t?\e\ y/@ ited
Users| The Plau\b\lltM\ma&\be mBQ toIe/Jnt for actors of higher level
Included use case e Parameterlzatlon
Brief gescription The user may d e a alues The changes will only affect data in
the e ppI dat after stored as persistent data. Data shpuld
\Qe signe transien di\a nt|| they are stored
GUI [\
Print k N/I \
Devicg connection & ) < <Qo &c@eéﬁgn\eéessary
Included use c/eé \/\\\/ Persistent Data Comparison
Brief dlescription W user to compare the offline parameter set with parameter setg of
other-inistances, of device default or of project default parameter sets
The data sets may be editable and data may be transferred from one dafa
N et to the other
GUI \\ \ DTM
Print \ May be supported by the DTM

Devicg Conneection

No connection necessary

Figure 37 shows how a DTM realizes the use case “Offline Operation”.
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-

Use Case::Offline
Parameterization

«include» .~
-
”’

Use Case::Offline Operation

«include» «include»
] N
N \

UST Casc..Ir ersistent-oata

C arison

\
\
\
\ .
«realizes»
\
x4 t
«realizes» «realizes » :
DTM Realization Vi Fa -

~
td
/ DTM::Offline
t -
\ Parameterization
S~ — —’
@ur 37 —-Reali at&se case “Offline Operation”
Table 25 profide eScript of the use case “Repair”.
Table 25 — Description of use case “Repair”
Use cés\ > Repair
Brief description This use case stands for operations which must be performed to repair ¢r
change a device.
EAanlpic. Afranme App;iba‘liull auppul‘ta d lclllpulaly detetiomofa—device with
automatically parameterization download when the device has been
reinstalled
GUI
Print

Device connection

UserLevel Observer No access
Operator
Maintenance Accessible
Planning Eng.
UserFlags Administrator No changes
OEM Service Accessible with extended functionality (see below)
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Figure 38 show how a Frame Application realizes the use case “Repair”.

Use Cases
/—_\

Table¢ 26 describes\th

Table 26 — Descri
A\

Figure 38 - R Iiz@o use case “Repair”

Use Case::Repair

«realizes »
|

Frame Appllcatlon‘Reallzatlon J,\

Frame:: Devic

se Upgrade and Replacement”.

“DTM Instance Upgrade and Replacement”

Use cas

\/ DTM Instance Upgrade and Replacement

Brief glescriptio \

\;I?s use case stands for operations which must be performed to upgradg or
replace a DTM. Upgrade or replacement are used when the Progld of|the
new DTM is different to the Progld of the previous DTM.

The data format of the new DTM can be either compatible (Upgrade) or
incompatible (Replacement) to the data format of the previous DTM.

Userlevel Obser

No access

Operator

P B
wvianmneriarcc

A il
MALUULTSOSTUIT

Planning Eng.
UserFlags Administrator No changes
OEM Service No changes

Included use case

Replacement

Brief description

This use case stands for operations which must be performed to replace a
DTM in the case of incompatible data set format.

Included use case

Upgrade

Brief description

This use case stands for operations which must be performed to upgrade a

DTM in the case of compatible data set format. Refer to 3.6 and 6.25
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Figure 39 shows how the use case is realized by DTM and Frame Application.

Use Cases |

Use Case::DTM Instance Upgrade
/ and Replacement \

/ \

/ \
«inclutie» ;
I «inclyde»
Ay

7

Use Case::Upgrade

Use Case::Replagé

\
! «realizes» N «realizes» realizesy
! AN //( /$\ A% \
4 N\ 7
/ NN TN,
/ NS \\
a A q q o 0
DTM Realization )'\’Fran]é APQ|w\*Qr?Re@I|z§yon | \
+ 7 \
! b \
/ \ G \
I S .
/’ ~ // \\\
/] / Frame::Data Format \
{| DTM::Load Data Set \ Association ]
N \ b
N \ S -1
\\\ - \ S ="
-—— \ ____\__\\\\
N
N \
ame ::Parameter Migration \,
!
—’//
\gcase “DTM Upgrade and Replacement”
Tabl¢ 2 description of the use case “Online Operation” and all included use
casesp.

able 27 — Description of use case “Online Operation”

Use case Online Operation
Brief description This use case includes all operations which are performed directly with the
device

GUI DTM-specific
Print DTM-specific
Device connection Connected or disconnected
UserLevel Observer No access

Operator

Maintenance Accessible

Planning Eng. Fully accessible excluding OEM-specific parameter
UserFlags Administrator No changes

OEM Service Accessible with extended functionality (see below)
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Included use case

Online functions

Brief description

The "Online Functions " use case offers all procedures which include direct
communication with the device. The use case may include simple procedures
like resetting but also more complex procedures with several sections like
calibration or teach in

Included use case

Online parameterization

Brief description

When this use case starts all parameters are read from the device and
exposed to the user within a GUI. Within the GUI the user may change
parameters, depending on the user level. The device is updated immediately
if the changed parameterization is in a verified state

Included use case

Device-/Persistent Data Comparison

Brief description This use case gives the user the possibility to compare persistent and-device
data. The user may edit data and copy between thesF/tv‘\jo\so\urces
Included use case Calibration /\\ ™\
Brief dlescription This use case invokes calibration procedures/o st thecinput fore.g.
pressure transmitters or the current for the output
Included use case PlausibiliQ CM \ \ \>
Brief gescription Every time the device parameters i
Plausibility check is automatically
check fails, the data cannotpe’\mm{n
Userlfevel, UserFlag The Plausibility check mayﬂoe moke tm\@Mac&rs of higher level

Included use case

\// U/bkoad

~

Brief gescription Reads the¢ whele \>net r set rorrS\Lh)a ce into the Frame Applicatipn
database NAn uploaq started-by.an "OEM/Service" actor may upload
additional OEM pa ters

GUI If the Frame Application\stpports up- and download for a group of devicgs,
the Fram App@ m er d GUI for a better control of the upload
pro

N Progess )
Print N support V
Devicg connection I \Qeedg\a\f\mpaa\wection
Included usde/c\asse S > ) Download
Brief gescription B@ u}k@d,\yut in the opposite direction.
—
GUI f'the Fr \{Application supports up- and download for a group of devicgs,
the Fra Application may offer a GUI for a better control of the upload
\Qroce s
Print \ \ \ u)?support
Device co@e?ﬁ@q \ \ Needs a temporary connection
Inclu%d\u$ca§§ Scan

Brief description \) Retrieves the list of available devices via the IFdtSubtopology interface from
a channel object. The channel object may be provided by a DTM or by Hrame
Application

GUI The Frame Application may offer a GUI for representation of the list of
devices

Print No support

Device connection

Needs a temporary connection (The channel must have online access.)

Figure 40 shows how the use case is realized by DTM and Frame Application.
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«include»

Use Case::Online Functions
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|
«include» :
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}

Use Case::Online

Parameterization / |

Use Case::Online Operation

include.

«include»
)

b

]
]
]
]
1
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]
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]
]
]
]
1
!
]
]
]
1
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[

]
]
]
1
1
1
1
1
!
1
1
]
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h
«realizes »
1
]

Use Case::Device-/Persist
Data Comparison

Use Case::Calibration

1
«realizes »

Frame Applicatibn Realization

1
)
1
1
1
!
1
!
1

]
1
1
]
]
)
]
]
]
]
]
]
1
]
[]
]

1
DTM Realfzation
P ‘.
P A
4~ ~< I
/] DTM:Online |
( Parameterization ~ , \
\\ 7 a”_l-"“\
SN — ,// \\\
l Frame::Scan
\\\ f’/
Tablg 2
— Description of use case “Bulk Data Handling”
Use case Bulk Data Handling
Brief dles¢ription This use case stands for the possibility to handle (e.g. up- and download,
parameteradigstmentorreportgeneratiom-agroupof-instraments—atorce.
This use case handles bulk data on system level
GUI Frame Application
Print Not supported
Device connection Needs a connection
UserLevel Observer No access
Operator
Maintenance
Planning Eng.
UserFlags No changes
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Included use case Upload
Brief description Reads the whole parameterization from the devices of the group into the
Frame Application database
Included use case Download
Brief description like upload, but in the opposite direction

Figure 41 shows how DTM and Frame Application provide realization for the use case “Bulk

Data Halld:;lly .

Use Cases

Use Case::Upload

«realizes »
\

\
\

1

L
T \
«realizes » creatizes \
q . T 0 g o 0
DTM Realization | N / Iﬂrame Application Rea\llzatlon |
] 2 A
/ L/ \
,’ / _ta
P =~<
R // ~ S
yad s N
DTM::Upload / \
( - 1 Frame::Bulk Data Handling )
\\\ - - Cd \\ //
\\ //
<\ So - - -
N\

igur - Realization of use case “Bulk Data Handling”
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9.2.4

Planning

Additionally to the use cases inherited from actor “Maintenance” the actor “Planning Engineer”
has access to the “Planning” use cases as shown in Figure 42.

Delete Instance

”
«include»*”

< Import
- ) —_ mpo
Pl «|nc|udg»___,—’

O |

Plan

Tablg

hing

Engineer

b 29 provides a description of the use case “DTM Instance Handling” and all relateq

DTM Instance
Handling

Configuration

Busmaster Config

Channel Assignment

Figure 42 - Use case — “Planning”

case

o

use
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Use case

DTM Instance Handling

Brief description

With this use case a "Planning Engineer" actor can handle (E.g. instanti
import, export, delete) a device instance in the Frame Application

ate,

GUI

Frame Application and DTM

Print

Not supported

Device Connection

Not necessary

UserLevel Observer
Operator No access
Maintenance
. . N
Planning Eng. Accessible /\< (\
UserHlags No changes < \
Included use case Create In(s'fa\nQ\ \ \
Brief gescription In this use case a new device instance can be (Me nd ed into the
project
After creation of a new devic C vice p eter set must be
instantiated. This action is performed\by, DTM
GUI Frame Application andNM (ifﬁt ;ZupRoNe\Mfault selection)
Included use case / ( \Imp&t
Brief gescription The para ay b |nsta iated by importing data from a databage
(for exampl t late datapase) er bycopying the parameter set from|[an
already instantiated erified device
GUI
Included use case < \ \_) > Export
Brief gescription Téxco ata che instance to another, the device instance data
\Qan b?&wrte
GUI NS A
Included use\s‘.{s/e/\ S Delete Instance
Brief description /\\\ \Qeletlo\\g device instance
GUI FAN—
Figure 43 e Use case “DTM Instance Handling” is realized by DTM and Ffame
Application
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Use Cases |

Use Case::DTM Instance

«include»- Handling

P

\
- «include»
A

”

\
\
\
! \ \
Use Case::Create Instance . / \ \
«include» «include» \

1 v \
\

\

\
\
\

\
\

«realizes »

\ \
\ \

«realizes »

\
>
«re

\
A \\
\ izes)
«realizes» N\~ \ A

Tt ——

g - N\ g g z o
DTM Realization Fram/e«\QppllcgtquBe\éﬁzﬁuQﬁ\ [
] ~X H
I \ M I
S _s=d—e_ 1
//’— \\\ \*\

/] N N
/ \
( DTM::Create Instance 1 rame::System Planning )
\

N g //

\\s__——’z[\/\ S~ _”,/
Figgk ealization opuse case “DTM Instance Handling”

Table 30 provides a-thescyiption for the use case “Configuration”.

ble’30 — Description of use case “Configuration”

Use case Configuration
Brief gescription This use case enables the “Planning Engineer” actor to configure a complex
device

GUI DTM
Print May be supported
Device connection Must not have a connection established
UserLevel Observer No access

Operator

Maintenance

Planning Eng. Accessible
UserFlags No changes

Figure 44 shows how the use case is realized by DTM and Frame Application.


https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

- 182 - PAS 62453-1 © IEC:2006(E)

Use Cases
Use Case::Configuration
«realizes; «realizes »
/' \
s g g A g q
DTIM Realization | /’ Frame Application F\{eallza}mn\l\
7 \
e N
7
'/
— T~
N
( DTM::Configuration \
\ /
~ —_— o — ~
Figure 44 — Realization of
Table 31 provides a description for the™use

Table 31 — Descripti

stem Generation”

Use case < \ \) N >System Generation
Brief gescription /\/\\cuf%hc tolmn))ecessary actions for the creatuib of topology based
n resyt,of scan
GUI N Y |JFrame-Applicationand DTM
Print /\ me}\gpl@tion and DTM
Devicg connection /\ \N\ecess%/

Userlevel

bsdrven

No Joedss

OpM\

)

| N
\N@m ance\

N

SNy Erg

Accessible

UserHlags

)

No changes

Included use case Scan
Brief des€ription Retrieves the list of available devices via the IFdtSubtopology interface from
actrammret U'ujcui.. FHre—ctrarmmret u'ujc\,i. ray be pluvidwd Iuy Dot Iuy Frame
Application
GUI The Frame Application may offer a GUI for representation of the list of
devices
Print No support

Device connection

Needs a temporary connection (The channel must have online access.)

Included use case

Network Management

Brief description

Use case for network management purposes e.g. address setting as a
function of a Communication-DTM

Included use case

DTM matching

Brief description

Use case for finding a DTM that matches best the information retrieved in the
Scan use case
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Included use case Create Instance

Brief description In this use case, a new device instance can be created and placed into the
project

After creation of a new device instance, the device parameter set must be
instantiated. This action is performed by the DTM

GUI Frame Application and DTM (if it supports device default selection)

Figufe 45 shows how DTMs and Frame Application realize the use case "System Generafion”.

Use Cases

«include»

Use Case::Create Instance

«|nclude>

Use Case::DTM Matching

«realizes» /

/ \ f
Ilzes» lize \«realizes» ’ «realizes»
™ Reallzptlon Frame App\ication Realization | |

O
\ I
/ \ l
N s =< |
( DTM::Scan \/ ( Frame::Scan > ’I
~S___~ N~ |
~ PN
Networkcianagement ( Erame-DTM Matching >
- 4 N ___~

Figure 45 — Realization of use case “System Generation”

Table 32 provides description for the use case “System Planning”.
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Table 32 — Description of use case “System Planning”

Use case

System Planning

Brief description

Use case to perform all necessary actions for the editing of topology
information

GUI

Frame Application and DTM

Print

Frame Application and DTM

Device connection

Not necessary

UserLevel Observer

No access

o 4
operatot

Maintenance

AN

Planning Eng.

Accessible /\\ ~

UserHlags

Included use case

No changes /\ \
Network Man/aggn\e\nt\\ \/

Brief gescription

Use case for network management purp SGSN ess setting as a
function of a Communication-DTM

Included use case

os e ComTREon. )

Brief glescription

Use case for configuratlon/o/bus m%(Q\D{M \

Included use case

N\ \Clﬁn}(el&ss\qnm%‘t/

Brief gescription

Figure 46 shows how DTM and Frame pp ion)ealize the use case “System Planning].

W

Use case fo editin/g/n\e F>T chénn@ ;%ségrﬁents
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Use Cases
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Only if busmaster component is
integral part of Frame Application

b 33 provides a description for the use case “List of Supported Devices

Tabl
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Table 33 — Description of use case “List of Supported Devices”

Use case

List of Supported Devices

Brief description

In this use case a list of all supported devices within a project can be viewed

and edited

A “ Planning Engineer” actor can select a device from this list to create a
new device instance

An actor with the “ Administrator” actor flag set has access to change this list

GUI FA
Print No support
Devicg connection No connection /\
Userlevel Observer A
Operator /\\ \
Maintenance \ \/
Planning Eng. Accessible for viewing only < \ \ >
UserHlags Administrator Accessible for editing (\\ \\ \
OEM Service No changes \ \\/

Included use case

Brief gescription

Included use case

Brief gescription

Figure 47 shows how the e i& realizes the use case “List of Supp
Deviges”.

>

Uséé‘a%s/
N/

Use Case::List of Supported
Devices

Frame AppIica'[ionl Realization |

L
e ~
( Frame::Software \
Configuration
NS /

~. -

— —

Figure 47 — Realization of use case “List of Supported Devices”

PAS 62453-1 © IEC:2006(E)

brted
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9.2.5 OEM service

The “OEM Service” actor may only have extended access to use cases of other actor roles,

see Figure 48.

- 187 -

PaVed Wil

9.2.64 Administration

The

Deinstall DTM

>

Figure 48 — No use case for actor “OEM Service

O oCTvVICe

Administrator

>
Y,

e 49 - Use case — “Administration”

9.

Tabl¢ 34proyidesng deschiption of the use case “Integration” and related use cases.
able 34 — Description of use case “Integration”
Use case Integration
Brief geseription This use case enables the actor to install, deinstall or update new DTMS.
mstatiator dnd deimnstdaliation are not Controlred Dy the rrame APplicatio

GUI The Frame Application may support the management of DTMs.
Print Not supported
Device Connection Must not have a connection established
UserLevel Observer

Operator

Maintenance

Planning Eng.
User Flag Administrator Accessible

OEM Service Not accessible
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Included use case Install
Brief description Installation of a new DTM
GUI: Responsibility of the DTM
Included use case Deinstall
Brief description dito
GUI: Responsibility of the DTM
Included use case Update DTM
Brief description dito
GUI I'\prUllbi‘Uiiily UI lllﬁ IJ I IVI
Figure 50 shows how the “Integration” use case is implemen hy D d Ffame
Application.
Use Cases \\\)
Use Case::Deinstall DTM
«realizes « reallzes » \\ \\ |
«realt zes» «reallzes » 27 \ \ «realizes »
N ——«realizesy—X I
X k \ |
- \\ \‘ \ |
DTM R ‘}Q g D icati ization |
yéhzgl} > \f\rame Appllca‘yon Re\.a_llzatmn !
\
\\\ \\ \\ :
J‘ N \ \ !
~ N\ \ ’——\—~\|
// \ AN -~ >~
\ DTM::Install/Unsinstall/ \ \\1/ Frame ::Software \l
3 Update // \  Configuration y,
“\\\~ _,’/' \\‘~_.——”
Figure 50 — Realization of use case “Integration”
9.3 DTM use case realization

As shown in the preceding sections, all Use cases are realized operations which are part of a
In this section the operations contributing to the

DTM

or Part of a Frame Application.

realization of the DTM related Use cases are explained.
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The operations of the DTM may contain a graphical interface as well as a print function. Refer
to 5.2.

The following description of the operations elements of the DTM is presented in tabular form,
see Table 35. For each operation element the table contains the following entries.

A

pplication ID: Ide

Brief description: Brief description of the operations.

Invocation: Description showing how this operation is called.

ntification for application context

Extends Use case(s): Listing of all Use cases whose realization involves this operation.

Table 35 — Description of the operation elementsgf\e D%

Operation Adjust SetV?JGE\\ \ \
Brief gescription Enables the actor to adjust the SetValues 9f\ad wce\(&po |t|oMontrolle S)
Realijes use case(s) Adjust SetValue \ \ \ B
Invocation The Adjust-SetValue-Operation is y(ed cha{Nthe F\Qme Application
Applidation ID FDTApplicationldSchema:fdtAdj us(tSetga7ue

A NG S

Operation \ Are veVev)\/

Brief dlescription A DTM may prowd archive\forhistorica ta. This realization element is fof
viewing the archi ed data

Realijes use case(s) Aryn\ive

Invocation 14@ A}&Q@ V|MIIM(& Iy y the Frame Application
N
Applidation ID [\ <- no\tiuppor(&}\- \J
Operation \/ \ Asset Management
Brief glescription /\< e&{\te}te/bQﬂ\e/Asset Management have not been defined yet

RealiZ

MWM

es use case(s)ﬁ \
/\

Invocation Tﬁ\Ass -Management-Operation is called directly by the Frame Application
Appligation \ N \DTMcationIdSchema:fthssetManagement

0peratkn\ \ Audit Trail
Brief description The Audit Trail Operation (see bulk-audit-trail) is used for the realization of a

device-specific control and documentation of changes in the device parameters|

Realies\use case(s) Device-Specific Audit Trail
Invocation Is called directly by the Frame Application
Application ID FDTApplicationldSchema:fdtAuditTrail

Operation Bus Master Configuration

Brief description

GUI for configuration of the bus master

Realizes use case(s)

Bus Master Configuration

Invocation

Is called directly by the Frame Application

Applic

ation ID

FDTApplicationldSchema:fdtManagement
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Operation

Calibration

Brief description

Calibration procedures to adjust the input for e.g. pressure transmitters or the
current for the output

Realizes use case(s)

Online Functions

Invocation Is called directly by the Frame Application
Application ID FDTApplicationldSchema:fdtCalibration
Operation Configuration

Brief description

The configuration operation lets a user define the structure of complex devices.

Configuration is used online and offline.

Realiges use case(s) Configuration (\
Invocation is called directly by the Frame Application (\\ N\
Appligation 1D FDTApplicationldSchema:fdtConfiguration (\ \ \
\ D

Operation Create Ir}{a \ \/

Brief description This operation generates the data set a MWagement of a
device and feeds it with preset data
Realiges use case(s) Create Instance
Invocation is called directly by the Framfz’,&Q 9(1
Applidation ID -- not supported(— (\\ % ( U ‘\/
XON

Operation Delete Instance
Brief dlescription De/gtes the data \ \/
Realijes use case(s) [@et\q@nce ‘\)

Invocation ’\ is c}?Qd dlref:ﬂy\by}\{ ame Alpplication
Applidation ID -%t\\}onrtésk-- \
RSN
Operation /\< \/\\/ Diagnosis
Brief gescription < \ Thkxgpév{on/rgalizes all diagnostic methods a DTM provides for a device chegk
Realijes use ca<s/eY§)\ O\\{ne\S@tus
Invocation \ \\\ \g cah‘ad/directly by the Frame Application
Application\LQ \ F@TApplicationIdSchema:fdtDiagnosis
X
N
Opecation Download
Brief description The Download Operation writes the current parameterization to the field device
Realizes—uso-case(s) Download
Invocation is called directly by the Frame Application

Application ID

-- not supported --
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Operation

Force

Brief description

This operation allows the user to modify the device and change his parameters
within a defined time limit. On termination of this operation at the least the device is
reset to its original state

This operation realizes for example the simulation of sensor output values

Realizes use case(s)

Simulation

for data cqmpatibility must be done by the DTM

Invocation Is called directly by the Frame Application
Application ID FDTApplicationldSchema:fdtForce
Operation Tdentify
Brief glescription Displays identification of a device instance information e.g. dddress, TAG,\Fieldbus-
Rev., DD-Rev., Firmware. These information is protocol d lse/may|
contain device type specific information. Further inform ided:
references to documentation, area to add comments
Realijes use case(s) Parameter Set Online View \/
Invocation The Identify is called directly by the Frame Appﬁ{catlon \ \ >
Applidation ID FDTApplicationldSchema:fdtldentify < \ \ \
Operation Instﬁll/Wsta\N\p}‘a{{ >
Brief ¢lescription The installation and deinstall@tio w
Operation. Its so the
proper DTM-Module by sditable installation
The installation of ipbn in
the Frame Applic
Realiges use case(s) Install DTM, Deinlstall Q_'I}M\Up\de{e\Q'I)}
Invocation an be started threstly M Framg Application or by the surface of the operafing
A system
Applidation 1D I \-\n)ak ppor(g& ~—_"
Operation Load Data Set
A
Brief gescription (\ DYM-Idads data M‘n a storage with a compatible data set format. Additional chieck

Realijes use ca<s€(§~)\

8] rac%\

Invocation \

X

\s\ca%d/directly by the Frame Application

ApplioatioM\\\

-->ot supported --

N

N

Operation

Login

Brief gesCription

When an operation with OEM-specific functions is started by an actor of the “OEM
Service” user level, free accessibility to those functions can be enabled by another

password maquiry.
This password inquiry is realized by operation “Login*.

As in most cases OEM-specific functions only have an effect on online connected
devices, it is possible to verify the password through the device and in addition
make the device-internal functionality accessible.

This type of login is active during the entire session

Realizes use case(s)

DTM-Specific Login

Invocation is called during other operations, when an “OEM Service” actor accesses operations
with OEM-specific function elements
Application ID -- not supported --
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Operation

Main operation

Brief description

parametrization, configuration, diagnosis, measured values)

Entry point for a combination of different functions of a DTM (e.g. combination of

Realizes use case(s)

Invocation The Main operation is called directly by the Frame Application
Application ID FDTApplicationldSchema:fdtMainOperation
Operation Network Management

Brief description

Function of a Communication-DTM to manage the network information

Realijes use case(s)

Network Management

Invocation The Network Management is called directly by the Frame pIicatic}r\

Applidation ID FDTApplicationldSchema:fdtNetworkManagement /\& (\
Operation Observe( \ \ \>

Brief gescription This operation includes all software eleme hich p\o‘t th obg%/ation of p

device without affecting the functions or par

. Thexealization of a
“Online Trend“ can be named as an;ram{{e su j

tion

Realiges use case(s)

Online Trend

/A

Invocation is called directly by the Frammw /\
Applidation ID FDTAppIication(Sc majfdt bsg}ve ( U ‘\/
Operation ﬁ Offline Compare
Brief description The_Compare-Opgration implem Wcomparison of offline (persistent, trangient,

jested, It) instances.

—

he

Realiges use case(s)

m
a

NG
Persi}tS}t\Dat}\Co ri\§9n

Invocation

<~'Q calle dire\on b}\&h(}frame Application

Applidation ID

\QTMIiWSﬁﬁema:fdtOfﬂineCompare
\/

NN

Offline Parameterize

Brief

\F\his Mation enables editing of the instance persistent data set

Realiges l}e\@s\e(ﬁ \

Oﬁine Parameterization

Invocation \ is called directly by the Frame Application
Applidation |D FDTApplicationldSchema:fdtOfflineParameterize
—Operation Omtime—Compare

Brief description

projected, default) parameters with online parameters of the device.

exported configurations of other devices through access to intrinsic databases

The Compare-Operation implements the comparison of offline (persistent, transient,

A DTM may also permit a comparison with standard configurations or previously

Realizes use case(s)

Device-/Persistent Data Comparison

Invocation

is called directly by the Frame Application

Application ID

FDTApplicationldSchema:fdtOnlineCompare
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Operation

Online parameterization

Brief description

This operation enables the editing of parameters directly on the device. When this
operation starts, the current parameterization of the device is read out and made
available to the user for editing. Modified parameters are immediately entered into
the device on successful completion of the Plausibility check of the data set.

The edit function is disabled for actor “Operator” in order to realize the “Parameter
Set Online View" Use case

Realizes use case(s)

Online parameterization, Online Functions, Parameter Set Online View

Invocation is called directly by the Frame Application
Application ID FDTApplicationldSchema:fdtOnlineParameterize
Operation Parameter Access (
Brief gescription DTM provides read and write access via SingIeDataAc ss\l\nte(ﬂéc\
Realiges use case(s) Replacement < \ x
Invocation is only called indirectly via other operations /\ \ \
Applidation ID -- not supported -- \ \\ \
RN
Operation P u5|b|I| ch k \
Brief glescription Operation “Plausibility check” con uct a con3|s ncy k for all parameters pf the
device. Only offline data is c nt n3|s ncy check
This operation works\as partial r allzaton perations of the DTM
Realijes use case(s) Plausibility check
Invocation is only called indifectly via (}ﬁ\e}\pe%ns
Applidation ID --Nsupported -\\ \\ \/
S\ ™ v
N
Operation ('\ Print
Brief glescription i s fonan action in which a report is created for current vie
f a printout. The report generation is an essential par{ of
ions™during\which data is edited or produced. The print operation ther¢fore
t realization of almost all operations also implying a direct|call
/\ tions
Realiges use caseg(s) he p 'ntMon participates in the realization of several operations of the D[TM.
Every application context a DTM supports with a GUI, should also support printjng

Invoc

I\necessary, it should be possible to start the Print Operation from the DTM’s GUI.

In this case the Print Operation is directly called by the DTM

Applid

ation ID

NN
SO

The Frame Application starts the Print Operation of the DTM directly for the
realization of the Use cases “Report Generation”. In this case the Frame Application
invokes the documentation interface of the DTM

—Operation

oCan

Brief description

A channel provides a list of available devices.

Operation

Upload

Brief description

Loads the current configuration from the device to the device instance data set of
the DTM

Realizes use case(s)

Upload

Invocation

is called directly by the Frame Application

Application ID

-- not supported --
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Frame Application use case realization

This section describes any operation the Frame Application must provide for the realization of
the FDT Uses Cases. The operations are again listed in tabular form (see Table 36) and
introduced in a brief description explaining their function in the context of the FDT-concept.

Table 36 — Description of the operation elements of the Frame Application

Operation

GUI

Brief description

element of the software concept.

This Main operation logically links all GUIs the Frame Application realizes into an

Also in this case, two types of realization are viewed like in the realization of th

GUI operation
/\\ ~

Operation Print /\ \

Brief gescription The print operation is a central part in the Fram ation ich reali Frame
Application-internal print operations and commdnica ith\the nterfages in onder
to print DTM-specific data

Operation /Ar/chwe & \
Brief description A Frame Application may provide {an afchive fo toWsor data for examplé.
The realization of display anq/ah{a sj al}oine ta is performed by this opefation
Operation A\s{et Went
Brief glescription Frame Applicatioy(pﬁ)videsxs\s%\ma gement functions
Operation \) \\)Audit Trail
Brief description [\ raNpHWWanism for storage and display of audit trail
Operation /\ N Bulk Data Handling
Brief gescription e Applications provide an option to apply individual functions like the Uplopd
owntoad &f groups of devices.
\q tion realizes the parameterization and management of a wide range pf
Oper%c{\ \ Busmaster Config
Brief description \/ If Frame application provides access to Fieldbus communication this operation

allows configuration of the communication

Operation

Data Format Association

Brief description

associate DTM to the data sets. Refer to 6.25.2

Frame Application manages the format information of stored data sets and is able to

Operation

DTM matching

Brief description

Frame Application compares the results from Scan to the information that is
available in the Device Catalogue and finds the correct DTM for a physical devi
Refer to 6.2.1.1

ce.
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Operation

Login

Brief description

Before an actor is entitled to work within the Frame Application and one of his/her
DTMs, his/her user role must have been specified and verified. Contrary to the
Device-Specific Login the user's role can also remain valid for several sessions

Operation

Parameter Migration

Brief description

and may need additional user interaction

Frame Application provides mechanism to copy data from one DTM instance to an
other DTM instance. This mechanism is handled with SingleDataAccess interfaces

Operation

Repair Device

Brief description

This use case stands for operations which must be performgd to re
device.

Example: A Frame Application supports a temporary
automatically parameterization download when the devic h

ir orchan

he a

\

Operation

Software C}ﬁ‘fq{\etlo&\

Brief gescription

The configuration operation lets a user de i th\%jc Wﬂplex devices
Configuration is used online and off

Operation

Brief description

The operation etemen |s
Application must ovid

and the communica the

&”\%
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10 FDT sequence charts

10.1 DTM peer-to-peer communication

For a DTM each connection is established as a peer-to-peer connection. This clause
describes the communication function calls from a DTM developer’s point of view.

10.1.1 Establish a peer-to-peer connection between DTM and device

The connection is established by methods calls to the IFdtCommunication pointer, which was
provided to the DIM (s€e Figure 57).

| Frame-Application Communication Channel | AN <\

Interface IF4tC i \\9} rated for
a DTMby therarpe- icati

| DTM |

N

Figure 51 — Peer-to-peer connection Bbetwee M and device

10.1{2 Asynchronous connect for a‘pee
Communication

The gonnect request is handled async ronaisly
DTM o
frame application

Establish connection
: CohpectRequest()

Spawn
communication
process

and

\/ established
connection

OnConnectResponse2() LJ‘ ‘

Figure 52 - Asynchronous connect (peer to peer)

Used methods:

IFdtCommunication::ConnectRequest()
IFdtCommunicationEvents2::OnConnectResponse?2()
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10.1.3 Asynchronous disconnect for a peer-to-peer connection

Also the disconnect is handled in an asynchronous way (see Figure 53).
DTM Communication
frame application

Release connection .
DisconnectRequest()

Spawn
communication

Process
and
release
established

connection /\

A\

OnDisconnectResponse() ‘

i

Figure 53 — Asynchronous disconne

Used methods:

IFdtCommunication::Disco
IFdtCommunicationEvents >OnDj

10.1{4 Asynchr;

Trangaction requ

a peer-to-peer connection

chronously (see Figure 54).
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DTM Communi(':atign Storage )
frame application frame application

Establish connection J—
LockDataSe}()

"]

Start read or write a single
parameter or list of .
parameters decribed via TransactionRequest()
aXML document " T

-

Spawn
communication
process

and

Used

IFdt(
IFdt(
IFdtd
IFdt(

10.2
This

functionality ((e.g

from

Read/Write via

established
connection /\(

OnTransactionResponse() TT‘
UnlockDataSgt() Q

End of communication \ \ \ W

Figure 54 — Asynck ion (peer to peer)

methods:

ommunication::Transac

ommunicati v
ontainer::L

Lontainer::Unlo

Rermpnote 1/0). This subclause describes the communication function
the point of view of a developer of a communication component.

Nest

bd\communication is used to establish the connection to a device on a sub-syste

bway
calls

For

example, a DTM calls a field device which is connected to a channel of a Remote 1/0.

The requirement to this architecture is that a DTM must not know anything about the kind of
the overlaying system. Nevertheless, the structure of the sub-system is well known to Frame

Appli

cation and DTMs.

The DTMs which have gateway functionality (Remote I/0O) 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 55 shows the system topology for the following examples.

0..20 mA

Channel |

DCS Field device Field device

Network-
Adapter

Y -

SpeCifiC IJF FIelaevice
HART DTM Profibus | [ vodule
is running

(AN

Module HART

ield\devce
Chagqnel

Channel

[-Channen |
X

Remote I/O

as gateway,
Profibus to HAR
S topology

A cohnection from DCS to field device(in s
“system connection” in the fqllowing

10.2)]1 Generate sys|

Following inform@
e The instance 2

The Frame™App is’responsible to generate and manage the topology. The sequ
shows how the Application manages the relation between DTMs and Communica

N

alled

ence
tion-
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Frgme: DTM RIO DTM
Application RIO Channel HART

i

Getlnformation() o

1]

A

Get information about the
direct connected device
Internal Add

Update topology with the :l

Profibus Remote-1/0

Useq

IDtm
IDtm
IFdt(
IFdt(

10.2
This

Getlnfgrmation()

Get information about the
sub device

A

GetChannels()

-
"

Determine the channel

A

Check if the connection will L
be valid ValidateAddChifd() /N

True " \K

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

Frame-application stores the

N
new topology N

A

72N

¥

Figure 56 - tem topdlogy by Frame Application

methods:
nformation::;

sequence shows the generation of the topology triggered by a DTM, see Figure 57.
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Frame DTM / Channel DTM
Application Child

GetDtmInfoList() i

Select DTM

« ]

CreateChild()

<
<

Instantiation of the selected DTM

>
N

ValidateAddChild()

True
Internal Add

« |

S
R

st%lo oJogy — participation of DTM

A

Figure 57 — G

methods:

opology::G

2 Establish a system connection between DTM and device

e 58 shows possible communication hierarchy in FDT.

Frame-Application Communication Channel

* the frame-application.

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

Remote I/O Gateway Channel

——

Interface IFdtCommunication,

HART DTM generated for the HART DTM by the

Remote /O Gateway Channel

Figure 58 — System connection (across communication hierarchy)
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The topology information must be available to create the proper communication interface
hierarchy.

Used methods:

IDtm:

:SetCommunication()

IFdtTopology::GetChildNodes()
IFdtCommunication::ConnectRequest()

IFdtCommunicationEvents2::OnConnectResponse?2()

10.2)]3 Asynchronous transaction for a system connection

Example HART/PROFIBUS.

The

PROFIBUS communication component of the Remote 1/0,

the d

I/0. The answer of the HART device can be received ffom
PROFIBUS read function call. The addressing for the re

ardware and the configuration of the Remote/ /i to the communic
channel. (Figure 59)

the h

Communication Channel
Frame Application

HART
DTM

DownloadRequest() |
»

Establish connggtion m
Build HART FrameMor | f\

parametel

9

Communication
process

-

[TransactionRequest() .
[T, [ ]

Spawn process and Write via
established conpection

OnTransactionResponse@ A

<
‘ “

A

Build Profibus
frame to receive
HART Response [TransactionRequest()

Frame ‘ L > FT

Read via estgblished
connection

et by the acco
tion call depend

t the
ction
mote
rding
s on
ation

P
<

OnTransactionResponseq)

take out and

return o ‘ F
HART-Frame

OnTransactionResponse()

take out
parameter
value

OnDownloadFinished()

A

Figure 59 — Asynchronous transactions (system connection)
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Used methods:
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IFdtCommunication::TransactionRequest()

IFdtCommunicationEvents::OnTransactionResponse()

IDtmOnlineParameter::DownloadRequest()

IDtm

10.3

Events::OnDownloadFinished()

Topology scan

10.3

Seqy

1 Scan network

Frame-
Application

ence diagram: scan network topology (see Figure 60).

ScanRequest()

o\ 3

The frame-application recognizes, that
B scan response is available

5can result document a
brotocol specific schem

The frame appl %
brotocol specific styleshiee

ay procesS the

pecific address:

The frame=applicationidentifies proper
DTMS for'the devices based on device
dentification of the DTMDeviceType

Bnd-creates a subtopology

N
SN

~

>>

S

!7

Communication channel
determines the
connected device with
the required address
range .This is an online
functionality.

The implementation is
DTM / device specific.

accordingly.

The frame-application sets the device
address(es) in the DTM via
CommunicationChannel

SetChildrenAddresses() =

|

Figure 60 — Scan network topology

Used methods:

IFdtChannelScan::ScanRequest()

IDtmScanEvents::OnScanResponse()
IFdtChannelSubTopology2::SetChildrenAddresses()
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10.3.2 Cancel topology scan
In this scenario Frame Application cancels an active scan request (see Figure 61).
Frame Communication
Application Channel
ScanRequest() Execute
The frame-application requests scan of o Scan Operation
field-bus at some communication channel.
P TRUE
Thee communication channel informs -t
frame-application about progress of . /\
opration. [7‘ ['] OnScanResponse() \<}&SU S visidn
Thle frame-application cancels scan L CancelAction() (\\
opkration before operation has finished.
Cdmmunication channel accepts the call A
anfl doesn't send OnScanResponse() - ======== \
nolification.
Figure 61 -
Used methods:
IFdtChannelScan::ScanRey

IFdt(
IDtm

In c4

the ¢ s final response with an error information.
If thd QIS nod returned in expected time, user or Frame Application can ¢
this action. canResponse() should be called.

In c4
scan

o _thé€ommunication channel to handle problems in a way

se of an error in a provisional scan result, it is up to the Frame Application to cance
hing or to handle the particular error in the result and continue the scan.

that

ancel

| the

Prog

10.3.

ress events must be fired by communication channel while scanning is performed.

3 Provisional scan result notifications

In this scenario communication channel sends provisional Topology Scan result XMLs to the
Frame Application (see Figure 62).
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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
- N
* resultState =“provisional
The communication channel sends [ - ['] OnScanResponse() I E— P
sevefarprovisionarscan result XMLs 1o LJ
frame-application. /
/reé\ﬂt e ="final” AN
At the end of scan operation the final _ OnScanResponse() ]
resulf XML is also passed via [] -
OnSg¢anResponse() notification. \\>

Figure 62 — Provisional topglogy

Used methods:

IFdt(
IDtm

LhannelScan::ScanRequest()
ScanEvents::OnScanResponse()

10.3

Scan
out d
hard
feasi

vare first a
ble (see Figure

an

blogy
ation

gy is
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The frame -application instantiate new bus
maser DTM and requests scanning for
responsive hardware .
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Frame-
Application

u

Instantiation of new DTM

Bus Master
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Bus Master

DTM Config ActiveX

ScanHardwareRequest ()

1]

Bus master DTM may requests open of

setting of COM Port) is needed before
operation can be performed .

The DTM returns XML containing
information about found hardware .

The frame -application processes the

empty).

The frame -app i
proper DTM for the i

device identificatiol
DTMDeviceType
topology .

methods:

ActiveX control if manual configuration (i.e.

OpenActivexControtiRequest()

Open

in result XML DO]

re 63 — Scan for communication hardware

Hardwareldentification::ScanHardwareRequest()

IDtmScanEvents::OnScanHardwareResponse()
IFdtActiveX::OpenActiveXControlRequest()
(or IFdtActiveX2:0OpenDialogActiveXControlRequest())

10.3.5 Manufacturer-specific device identification

In this scenario a Frame Application scans an existing fieldbus network and uses DTM
implementing IDtmHardwareldentification interface to identify devices for which manufacturer-
specific operation must be performed (see Figure 64).
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A Frléml? Communication
pplication Channel
ScanRequest()

The frame-application request scan of field-bus at
some communication channel.

:I: OnScanResponse()

A

The frame-application processes the protocol
specific stylesheet to create a scan response in a

protocol independent format (XML according
DTMScanldentSchema). [FOR EACH <Scanldentifi

h>in result XML DO]

The frame-application tries to identifiy proper DTM Sgarch for DTM supporting
for the device based on device identification of the this device type

DTMDeviceType.
:l — —

\ refer sequence diagramm: T

[IF proper DTM can be found/ THEN] W
If pr¢per DTM can be found, then DTM is added to
DIM

Add DTM to t |
topojogy. | nadPTMIoTopology
<—

[ELSE]

Othgrwise frame-application searches for nearly Search for DTM supportiné

proger DTM supporting IDtmHardwareldentification identification for this device \Qe porting

intefface (at least id of manufacturer and bus X manufacturer

protpcol match). fefeﬁ \ f"i/ specific
tantiat

Instantjation of a n identification)

Start /) /
If prpper DTM can be found, then frame- /\ \m hiI%/ < :
application starts the DTM, adds it to the topology nAadClld() N refer sequence diagramm:

and|requests set of bus-address at corresponding "Set or modify device
f . address using scan result
communication channel. information®

y

y

Thelframe-application passes gomm
poinfter to the DTM and executt

scarjning.

wdwarel?equest()
\) ConnectRequest()
e EE———

OnConnectResponse2()

-

/

The DTM connects to
the device and TransActionRequest(),
performs manufacturer [14—
specific device

identification operation.

OnTransActionResponse()
>

OnDisconnectRequest()
-

Thg DTM returns XML containing manufacturer
spefcific €xtensions. The frame-application
progesses the protocol specific stylesheet to create

DisconnectResponseQ
Ll

f—

a scan hardware response in a protocol independent OnScanHardwareResponsg(
format (XML according DTMScanldentSchema).

Search for DTM supporting

The frame-application tries to identifiy proper DTM this device type

for the device based on device identification of the
DTMDeviceType.

Substitute DTM
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 not installed). [ENDIF]
[NEXT]

Figure 64 - Manufacturer specific device identification
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Used methods:

IDtmHardwareldentification:ScanHardwareRequest()

IDtmScanEvents::OnScanHardwareResponse()

IDtm::SetCommunication()
IFdtChannelSubTopology:ValidateAddChild()
IFdtChannelSubTopology::OnAddChild()
IFdtChannelScan::ScanRequest()
IFdtChannelSubTopology2::SetChildrenAddresses()

IDtmScanEvents::OnScanResponse()

IFdtCommunication::ConnectRequest()

IFdtCommunication::TransActionRequest()

IFdtGommunication::DisconnectRequest()

IFdtommunicationEvents2::0nConnectResponse?2()

IFdtCommunicationEvents::OnTransactionResponse()

IFdtCommunicationEvents::OnDisconnectResponse()

10.4| Registration of protocol specific FDT scheinas

In ofder to add new protocol suppor S i and to existing F

Application installations, a CommDTM
Therg are two cases.

c)

d)

DTMpeviceFype info

mation is used for DTMCatalog information.

rame

protocol specific schegmas.

Rrotocol specific schemas accept FDT-JIG. These schemas mgy be
released independent S
Ychemas of a propriets 3 . i 3¢ all CommDTMs and Device-DTMg$ are
provided in one consi 3ge: istency of all related data must be engured
imternally by Di M.

ollowing str re workflow (see Figure 65).
Installation ofD el implementing IFdtCommunication
GommDTM d\contains in its setup the merge module of the protocol specific
schemas
Go s theschemas to a CommDTM specific certain path
OTM libra

rsion

DtmInformation::GetInformation(), returns an XML document containing schema ve

and path of protocol Specific schemas.
Frame Application compares this information with the already known schemas.

Frame Application checks, if schemas are already available in Frame Applications
schema path and copies the schemas; if not, or if higher version is offered.

sub-

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 DTM

Frlame application reads .
sCategory and GetInformation -
mSchemaPath

lwXen

Frame application checks
if the supported
bysCategory is new <

[ame creates new protocol [if new busCategory]
b path in common FDT -

Chema path
Wsing protocol id as
hthname)

c—=n »u m

Frame application checks
iffthe schemal/xsl is new or
ifthere is a newer version
($earching for attribute
,SchemaVersion’ or xsl

variable ,FiIeVersk@

opy protocol spe

2 Q

sg¢hemas to Frame
pfotocol sch
d if]
[next file]
[next DTM]
T
Fi = th

Used methods:

IDtmInformation::GetInformation()

After updating the schema cache, the Frame Application gets additional protocol specific
device identification information from a DTM by calling
IDtmInformation2::GetDeviceldentificationInformation (see Figure 66).
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Frame- Device DTM or
Application Gateway DTM
e L
Frame application Getlnformation() DTM provides
reads information d DTMDeviceTyp
about supported information
device types Frame application includes

the DTM into the DTM library

>
%

[for each DTMDeviceType]
GetDeviceldentificationInformation()

L

Frame validates the
document using the
protocol specific
schemas from Frames
schema sub path x
Frame adds the
supported device
identification information

to the DTMDeviceType
in the library

A

TN

O

> device identification informaition

Figure 66 — Frame Application reads pr

moev

Devige-specific s\are eeded’to configure the Frame Application’s fieldbus
master or com 3 c . trleve these parameters an interaction betNeen
DTM i i bus-
specifi

10.5( Configuration g

<bus bus

infor

Each DTM 'must at least fill in the device specific parameters and all parameters which can be
chanjged by its application.

All other entries may be filled up with substitute values like zeros. 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 67). 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().

Frame- DTM
DTM
Application Master Slaves
Start Master configuration L
GetParameters()

Read the network specific
configuration part of the
master device

LY

g
<

GetChildNodes()

Useq

IFdtT

10.6

In g€
uses
appli

methods:
IDtharameter:@

IDtmParameter::SetP

Read sytem topology

FOR all children - * GetPgrameters()
(Read the network specific N »
<
A\

configuration
part of the slave device)

Calculate the new
configuration parts for the
devices

Write the network specific SetParameters()
configuration part of the
master device <

FOR all children * Sﬂgm N
() ]

(Write the network specific (
configuration

part for slave device) N \/ G

Load master device

»
" ‘

gonfiguration

Star - eaging applications

neral, the’ Framae/Application uses the interface IDtmApplication to start an applicati
IDtmActiveXInformation to get the information about an ActiveX control for the req
cation. The following sequence chart (see Figure 68) shows how the Frame Applic

bn or
uired
ation

start

b an annlicatinn and how it handlac tha acvunchrananc haohaviar Af thao 1icar intarfos
S—orH—appPreatHo—a R e oWt a8 eSSy e oo us— e Ho—+—e—uSe— e ac

via

the invoke id. The same mechanism is used for ActiveX controls. The association between
user interface and invoke id can always be used to synchronize DTM and Frame Application,
independent whether the user closes the user-interface or it is closed by the Frame

Appli

cation via ExitApplication() or PrepareToRelease().
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Frame
Application DTM

StartApplication(invokeld)

- 4

Open the user interface LJ<
of a DTM e.g. for

Useq

IDtmApplication::StartAppl

IDtm
10.7

The
comf
The
conn
(see

specifi

parametrization
User closes the
user interface
OnApplicationClosed(invokeld)
DTM sends a notification E—
that its user interface is
closed

Figure 68 — Star asing.applications

methods:

ofmation for the configuration of a fieldbus master
. How to access such a channel object is fieldbus indeper

6(E)

i the
ects.
or a
dent
n the
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Frame

Application DTM
Get structure information of GetParameters()
the channel references as T
part of the device specific
parameterXML document

GetChannels()

Get all channels of the device
as collection of interface
pointers of IFdtChannel
objects

DTM creates a
collection of interface
pointers to its
FdtChannel objects.
Each element is
available by the

*CoCreatelnstance()
-

FdtChannel

"

Useq

Stan
IDtm
IDtm

10.8

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)

DCS Channel assignment

ThanmeTd

&5
Y

hannel access

Durir

g the channel assignment the relationship between a channel provided by the DI

and

a channel within the Frame Application (DCS channel) is established by the Frame
Application (see Figure 70).
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Project ‘1“1 Devices linkedChannel
0.n 0.1 0.n
DTM (Device)
1..1T
Channels
0.n
0.1
DcsChannel ,_EhamelAssignmen FdtChannel {\
0.0 /lin dﬁw}\e

To dp this, the Frame Ap
information it asks the\D
received channels (see Fi

t this
r the

For the assigne@ € e Application sets the read-only-flag within the channel
parameters. This fl S nt is

reledsed.
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Frame
Application DTM FdtChannel

Get Information for
Channel Assignment

Get structure information GetParameters()
of the deviceand channel
references <

[—

GetChannels()
Get all channels or a

single channel via
reference

* aifh ID. + \
7

[ FOR all instance speciic
channels DO
END <

e.g. User dialog with
sorted display of the /\
channels suppied by the o

selected device

<
DCS specific
Channel Assignment
* SetChannelParameters()

FOR assigned Channels DO LockDataSkt() K\ r\

Write additional DCS

information \

Set the channel to read \
ENSnIy /—\( }7
Qs&j/>

el assignement for a single DTM

A

A

Used

IFdt(
IFdt(
IDtm
IDtm
IFdt( N y O
IFdtChannel::SetChannelParameters()

If a DTM instance represenis a compleie device, all information for channel assignment is
available at this DTM.

In case of a modular device like remote I/Os 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.

The following figure shows a sub structure with DTMs for modular devices especially for
remote 1/Os with modules of different vendor (see Figure 72). The connection of the Device-
DTM and its module DTMs is established via the standard topology methods. At this
substructure the Device-DTM is the gateway between the fieldbus and the proprietary
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backplane bus. So the communication can be realized by the mechanisms of nested
communication.

Project >

1.1 Devices LinkedChannel

DTM (Device or Module)

1.1

Channels
0..n
0.1
DcsChannel thanneIAssignment FdtC anan7

Z\

e

In th{s case ‘Lin evi e Cifi Re sonpection between a communication channel gf the
bus ¢oupler (DT {Ce 5 (DTM Module) as well as the connection betyeen
a communication ché , d a connected device. Especially for a remote 1/Q the
FdtChannels are gimj i

So if a DT ts only a part of a device, the information for channel
assignme

In the case © odulardevice like remote 1/Os, the gateway is signed as main DTM and is
the starting pointdo callect the information of the sub-DTMs which at least belong to the $ame

deviq
point

e. Sosthe internal structure is represented by the topology. From the channel assign
of view the channel information together with the topology allows the Frame Applic

to gd

ment
ation

nerate 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 (see Figure 73).
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Frame
Application DTM FdtChannel

Get Information for
Channel Assignment

Get structure information of
the device and channel
references for the gateway

FOR all Module DTMs DO

Get all channels or a

GetParameters()

[

GetChildNodes()

PR

GetParameters()

Useq

IFdt(
IFdt(
IDtm
IDtm
IFdtd
IFdtQ

methods:

rereharader i
Stgre-cranmeTrve

reference

FOR all instance specific
channels DO
END

END Module DTMs DO

e.g. User dialog with
sorted display of the
channels suppied by the
selected device

DCS specific
Channel Assignment

FOR assigned Channels DQ

Write additional DCS
information

Set the channel to read
only
END

Qig

GetChannels() |

* GetChannelParameters() /\

To\ock the,”
data\set the

should call

LockDataSet()
*SetCha}ms{P r n@) A /
/O)&;kDat Set

R0 >

ignment for modular DTMs

nelParameters()

hannel::SetChannelParameters()

Ith-ll UPU:UUY::CUtUI LLLAY LR A%J

Chiladhlad
u

10.9 Printing of DTM specific documents

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 74). 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.
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DTM

!

Open the user interface LJ <
of a DTM e.g. for

Useq

IDtm
IDtm
IDtm

IDtm
docu

parametrization User selects
specific
document for

[ ] printing

DTM sends a request to OnPrint()

print a DTM specific <

document identified by a

DTM specific XML

d t

ocumen GetDocumentation()

Frame application

A

receives a DTM specific
XML document from the
documentation interface

Frame application sends

a browser application to |
preview the document

Figure 74 - Prin

methods:

Application::StartApp
Fvents::OnPrint()

the document to the
connected printer or uses

beific
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Frame DTMI  DTM2  DTM3
Application
User opens frame
application specific
documentation
application (e.g. printing
out of a tree structure)
GetDocumentation()k

»
>
«

L

Frame application 'walks
through' the structure to
collect DTM specific XML

documents via the GetDocumentatior|()
documentation interface >TT

GetDocumehtation() <\~

A

A

Frame application

formates the output (e.g.
by using a frame specific ;
XML-Style)

Frame application sends
the document to the
connected printer or uses
a browser application to
preview the document

S

Figure

Used methods:Q

IDtmPDocumentation:

workplaces \FDT prqyides a notification mechanism via OnParameterChanged() (see F
76). Precondition for this event mechanism is that all changed data are stored by the DT

b the
erent
gure
M or
vhich

schema of the XML document send for propagation of changes. The Frame Application
passes the document to all DTMs which have a reference to the same data set.

only
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Frame
Application DTM1 DTM2

StartApplication(parametrize)

StartApplication(measuring)

Open the user interface of

DTM1 and DTM2 which «
have a reference to the

same data set

‘ ‘ <
<

User changes
parameters

<
User confirms

parameters
[All changed data are stored
by DTM or frame application] ;

OnParameterChanged(XML)
Frame application receives N
a DTM specific XML >
document containing the L
changes e.g. via list of DTMs

instantiated by the

Frame application frame application

determines the DTMs

which have a reference to

the same data set <

Frame application sends OnP}ﬁPﬂ@r&r ged(KML

el AN NN Nt M8

which have a reference to
the same data set

A4S

A

&4
<

pagation of changes

Useq

IDtm
IDtm
IFdtH

10.12

With|in a multi<usererivironment, it is common that more than one DTM have access tp 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 baoa raodian-it PoP-N i ik data-cat Al thaor NTAC Loy, roa-d-—o Py s
v aS TeCaurwT e At C oSS U e Uata ST 7T UtnCT DTrivis mave Toau aC TSSOty

For this reason a DTM must lock it is 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 must unlock it is data set immediately to enable concurrent access to
the device data by other DTM instances within a multi-user environment.

o Before opening an ActiveX the DTM must try to lock the dataset. If successful all user
input fields can be enabled, in the other case user input fields must be disabled. After
closing all ActiveX controls in case of a locked datatset the DTM should request to save
the dataset and unlock the data set after Frame Application has saved the dataset.

e Before an upload the DTM must also try to lock the dataset, after upload DTM should call
IFdtContainer::SaveRequest() and unlock dataset after Frame Application has saved dataset.

e A DTM can only unlock the dataset if no user interface with write-access is opened.
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e If a DTM locks it is dataset after instantiation and unlocks during e.g. a
IDtm::PrepareToRelease(), this DTM is not suitable for use within a multi-user
environment.

10.12.1 Locking for non-synchronized DTMs

This locking mechanism is suitable for all DTMs which do not implement
IFdtEvents::OnParameterChanged() (IFdtEvents::OnParameterChanged() returns E_NOTIMPL).
The mechanism must be implemented to support multi-user environments (see Figure 77).

Frame

Application DTN

‘ StartApplication(parametrize)
Open the user interface of LH T ‘
DTM1 and DTM2 which < — .

hale a reference to the StartAppI|cat|on(pérametr|ze)

sarne data set

LockDataSet()

DTM1 requests read/write
acgess for its data set

Frgme application
determines the DTMs
which have a reference to
thel same data set and
sends the lock notification

disables its
input fields

INGEy2ME SN

] Error case

OnUnlockDatgSet()
FALSE g T

DTM has old
T data and

returns
FALSE to
notify the

frame
application

Fr. C
infpri e user that

DTM2 has old data

-

Figure 77 - Locking for non-synchronized DTMs

Used methods:

IDtmApplication::StartApplication()
IFdtContainer::LockDataSet()
IFdtContainer::UnlockDataSet()
IFdtEvents::OnLockDataSet()
IFdtEvents::OnUnlockDataSet()
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10.12.2 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 78).

Frame
Application DTM1 DTM2

StartApplication(parametrize)

1 |

StarlAppIication(pérametrize)

A

Open the user interface

of DTM1 and DTM2

which have a reference

to the same data set ‘ ‘

LockDataSet()

A

Parameter
changes e.qg. vi
actio

A
)J y
7.
Omo >Q@me

DTM1 requests read/
writg access for its data
set

Frage application
detg¢rmines the DTMs asS

whi¢h have a reference

to the same data set and s
senfls the lock DTM
notification disables its
input fields
[All changed
by DTM or f
OnParamet

Frame application
recgives a DTM specific ia list of D
XML document e.g.vialist o

conlaining the changes igstantiated by.
frame applicatio
Frame application

detg¢rmines the DTMs [

whi¢h have a referenci

N
to the same data se :\
Frage application send§< \/\
4 >

the feceived XML
docpment to all DT
whi¢h have a referenci
to the same dafa se

|

77777 »[] Error case

Unlock

Frame applicati

detgrmines theé DT

whi¢h havewa-reference

to ﬂde iﬁme cliat?( set and 4—‘ OnUnlockDatgSet() DTM can

senfs thie,unloc > enable its input

notitication — TRUH [7—! ﬁm—lr
returns true
User changes

LockDataSgt() parameters
DTM2 requests read/ <

write access for its data

set ]
and the frame 4—J)nLockDataSet()

application...

T ]

A
X

Figure 78 — Locking for synchronized DTMs
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Used methods:

IDtmApplication::StartApplication()

IFdtContainer::LockDataSet()
IFdtContainer::UnlockDataSet()

IDtmEvents::OnParameterChanged()
IFdtEvents::OnParameterChanged()

IFdtEvents::OnLockDataSet()
IFdtEvents::OnUnlockDataSet()

- 223 -

10.13 Instantiation and release
10.18.1 Instantiation of a new DTM

After| creation of a DTM business object the Frame Application
interface pointer and call IPersistXXX::InitNew() (see Figurg
business object must initialize it is default device parameté

Instantiate a DTM
business object

Initialize the DTM

Application

Frame

| /@%{eatel star@

Request storage interface

ame/application selects the
proper subdevice type

D ]

:lﬁw\ln ace(RersistPropertyBag)
™.

\u\;rsiﬁPr ertyBag::InitNew()

V‘

T

IDtm::Environment()

%V

]

<

Querylnterface(IDtmInformation)

L v

<

IDtmInformation::Getlnformation(

)
) ]

-

IDtm::InitNew()

EXXX
DTM

Figure 79 - Instantiation of a new DTM

Used methods:

Standard Microsoft
IDtm::Environment()
IDtm::InitNew()
IDtmInformation::Getlnformation()
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10.13.2 Instantiation of an existing DTM
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After creation of a DTM business object for an existing instance the Frame Application must
request the IPersistXXX interface pointer and call IPersistXXX::Load() with a reference to the
stream object of the appropriate field device instance (see Figure 80). Within this method the
DTM business object must initialize it is device parameters based on the information of the
stream object.

Frame

Application

CaCreatelnstance()

DTM

Used

Stangard Microsoft

10.13.

After|
objeq

Within the Injt

on th

Instantiate a DTM
business object

Request storage interface

Load DTM data set

Figure 80 - Insta

methods:

L V¥

Querylnterface(IPersistPropertyBag) é

A
X

IPersistPropertyBag::Load(IP}Q)

)

<

| RO

ane

81).
ased

Frame Presentation
Application DTM Object
GetActiveXGuid()
Request the UUID of the P uuID 7
presentation object -
CoCreatelnstance()
Instantiation and embedding >
of the user interface ‘ ‘
Init(IDtm,..) |
. . Presentation object loads
47,
e ey | | nstane spectogats [ |
P ) from the buisiness object

Figure 81 - Instantiation of a DTM user interface
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Used methods:

Standard Microsoft
IDtmActiveXControl::Init()
IDtmActiveXInformation::GetActiveXGuid()

10.13.4 Release of a DTM user interface

Frame
Application

Notification that the
presentation object will
be released

Presentation object can be
released ™~ \\\FUE\
~—_
\);e/lease()
Releage the
pren ob

)2

Ne

igu 2 — Release of a DTM user interface

Used meth

Stangard Micreso
IDtmActiveXControl::PrepareToRelease()

IDtm \lnnfc"ﬁnAppllr\s\hnnplncnd()

10.14 Persistent storage of a DTM
10.14.1 State machine of instance data
10.14.1.1 Modifications

This state machine reflects the possible states of an instance data set concerning
modifications (see Figure 83).
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Only valid if the newly ’

created data set InitNew

containes enought final remove
information to establish
a proper
communication f PrepareToDelete
defauit modification which causes
an invalid data set
modification which causes
a valid data set
modification which causes R .
a valid data set invalidModified
DownloadAllData v PrepareToDglete .
validModified A PrepareToDeletd bie
[
UploadAllData  DownloadAllData All changes of dtm data,
which were not downloaded

The

State Meaning
default e co teWﬂstance data set are the default data. This state will typically
\ﬁ\pp ar after ¢ on of a new data set
validModified < \Th de}txse>vas modified in a consistent manner

invaligM m §he\d€ta set was modified. The data are not in a consistent state

oes not mean that the data within the device are equal to the data found within th
lated instance data set. Due to the fact that a user can use tools out of the scopqd of
FDT, the FDT-Specification cannot guarantee such a state

uy

AllDataloade \ if’rgy?”stance data set was loaded from or into the related device. NOTE: This statg

zombile The instance data set is prepared to delete, no access to this data is allowed

10.14.1.2 Persistence states

This state machine reflects the possible states of an instance data set concerning the
persistence of data (see Figure 84). Description of the states can be found in Table 38.
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47

All changes of dtm data IPropertyBag::Save

Figure 84 — Persistence states of a data set

Table 38 — Description of persistent states

State Meaning /\\ (\
persigtent The content of the instance data set is persistent. This state WillNtypic Iyw after
the data set was saved by the Frame Application usifigithe\persistence interfa€es qf the
DTM.
transient The data set was modified. These changes a savedNi a\per istent way. All
modified instance data within the DTM is tem n chronized with othgr

DTM instances or with the Frame Application: tComtainer:: eRequest() call|just

10.14.2 Saving instance data of a D

To save the private data of a DTM obj ication must request the IPersisfXXX
interface pointer and call IPersistXXX::S 3_reference to the stream/property] bag
obje¢t of the appropriate field vice_ in 3 igure 85). Within this method the [DTM
business object must save it (i ice 2rS necessary to re-establish its complete
state] based on the info e grty bag object within a IPersistXXX::Lpad()
call.

Afterl saving priva; 3 gme Application is able to release the DTM business
object.

am DTM
Queryinterface(IPersistPropertyBag) |

1]
|

PersistPropertyBag::Save( IPropertyBag)

IUnknown::Release()

A

Figure 85 — Saving instance data of a DTM
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Used methods:

Standard Microsoft

10.14.3 Reload of a DTM object for another instance

A Frame Application may reuse one DTM COM object for a number of different field device
instances by calling IPersistXXX::Load() several times and with different Istream /

IPropertyBag objects as argument. But, if an IPersistXXX::Load() call fails, the Frame
Applicatiep-mustinstantiate-a-nrewDTM-COM-objest-

10.14.4 Copy and versioning of a DTM instance

After| creation of a DTM object the Frame Application must requesiAt Si interface
pointer and call IPersistXXX::Load() with a reference to the stream g ohject qf the
appropriate field device instance (see Figure 86). Within this me i bject

musf] initialize it's device parameters based on the information jet a
copy call
IPers

It is bects

and {

reatelnstance

\'Q{erylnterface(lPersistPropertyBag) I

P
X

v

Frame Apb i
Load() anchSave,

IPersistPropertyBag::Load( istream1 )

\4

A

IPersistPropertyBag::Save( istream?2 )

« |

A

Figure 86 - Copy and versioning of a DTM instance

Used methods:

Standard Microsoft

10.15 Audit trail

Audit Trail services are implemented in the Frame Application. It stores all information about
audit trail session like username, date and time, description and comment of the session and
description of all audit-trail events within the session. It provides saving, analyzing a
documentation of the audit trail sessions. For the DTM it offers the interface
IDtmAuditTrailEvents.
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When Audit Trail is started the Frame Application may ask the user for additional comments

(see F

igure 87).

User enters
into an Audit
Trail Session

DTM

OnStartTransaction()

Frame
Application

ok

Ask the user for comment

User Dialog

Enter comment etc.

Useq

IDtm
IDtm
IDtm

This
the |

The

The sequence chart for the comparison of two instance data sets is shown in Figure 88.

User exits Audit
Trail Session

methods:

OnAuditTrailEvent()

ok

OnAuditTrailEvent()

ok

OnEndTransaction()

ok

AuditTrailEvents::OnStartTransact

ising
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Frame
Application DTM1 DTM2

L
The systemTag InitCompare() ‘J—

of DTM2 is given to
DTM1 using the GetDtmForSystemTag()

A

InitCompare method of >

its IDtmDiagnosis
interface

Compare() L
To perform the >
comparison the DTM1 QTM
accesses the data of private
DTM2 using private daa

communication
mechanism

A

A

<
<

ReleaseCompare()

The release of the DTM2

interface pointer is forced ReleaseDtmForSystemTag N
calling ReleaseCompare <

T

Figure 88 — Compari out'user interface

Used methods:

IDtmPiagnosis::InitCompag

e()

IDtmpPiagnosis::Comp
IFdtTopology::GetDtm
IFAtT opology::Re

interface

se for comparison, the following sequence is to be performed|(see
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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
using-Starthpplication-and
the fdtCompare flag set
within the
applicationContext

A

T

The user interface is either
closed by the user or closed ®
by the frame applicationin 4 .

both ways the DTM informs

L L .
the frame application by
calling OnApplicationClosed

OnApplteationClosed()
Aelew&)\
IeasgD}{orS W)
| I W

O

arison with user interface

The release of the DTM2
interface pointer is forced
calling ReleaseC

P
N

shown in the sequence chart) ActiveX controls can be

Diagnosis::ReleaseCompare()

Application::StartApplication()

IDtm

Events::OnApplicationClosed()
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The sequence chart (see Figure 90) shows how to access failsafe data from a device and its
associated function block via two independent communication links.

Used

IFdt(
IFdtd
IFdtH

ommunicat

Child DTM Communication Parent DTM
(F-Device) Channel (Master)
Establish connection J—
TransactionRequest()
Read fail safe data directly ‘ ‘
from the device Spawn
communication

Temporary store the fail safe
data read from the device

Require an association
between the F-device and a
function block

(only done the first time)

Read the fail safe data fronthe
associated function blocl

Compare the\fail s:
read from Qvice Wi
data of the gCiate
function bloeK and

compare

OnTransactionResponse()

L1

process
and

conne%
<

SelectFBlInstance()

>
The gateway channg¢l may
propagate the furction call
to its DTM which hgld

all fail safe
functior{'blocks’

N

7\${oprie fun @n call

Read via
established /\\(g

<
-

ipformati
%tFBlnstanceBst\a()

pens e.g. a
iagram and
s a fail safe
block to be
associated

»—

proprietary fungtion call

»
»

The DTM reads the fail safe
data e.g. via d proprietary
protocol from the master

A

stack

ansActionRequest()
ommbunicationEvents::OnTransactionResponse()
uhctionBlockData::SelectFBInstance()

gure 90 — Failsafe data access

IFdtFunctionBlockData::GetFBlInstanceData()

10.18 Set or modify device address with user interface

In this scenario the Frame Application requests a set of specific child device addresses at bus
master DTMs. This sequence (see Figure 91) 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. :|

SetChlildrenAdresses
The frame-application request child ( Or al ively for ch Is:
DTM add " y ling r alternatively for channels:
methpd of parent DTM. OpenChannelActiveXRKequest()

Attribjute to open user Interface Is set.
OpenDialogActiveX
ControlRequest()

-

Parent DTM most probably opens
ActiveX control in frame-application
dialog which requests child bus-address
from user.

Open Dlalog & Initalize

CloseActiveX
ControlRequest()

s
Cloge'Rlalog ay@ﬁe%} o)
[FOREACH<ch ged\QeviuW

GetDTMForSystemTag()

Parer|t DTM request reference to chlld
DTM ptframe-application and sets
addresss in DTMParameter XML
<BuslIphformation> element.

\/ GetParameters()

\d
]

SetParameters()

AV

Used

IFdt(
IFdtA
IFdtA
IFdtT

Ith'l' opoloav—RalagcalDitmEaorSyuctam T aal)
FOPoOTOgy—T<CrtastotmT Oroy ot Tagt(y

=
9

IDtmParameter::SetParameters()
IDtmParameter::GetParameters()

10.19 Set or modify known device addresses without user interface

In this scenario, the Frame Application requests set of device addresses at DTM, for example
after a scanning or import operation (see Figure 92).
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Frame Child

Parent DTM Application DTMs

OnScanResponse()

The frame-application starts one child DTM
for each device descrbed in ToplogyScan
XML and adds DTM to the topology.

Start child DTMs and
add to topology

«

— - SetChitdrermAddressest)
The fr|ame-app||cat|on request set of device

addrgss at parent DTM. XML containing 1
relevgnt device information is passed in
this call.

A

=N
o

[FOR EACH <Device> in DTMList X

GetDTMForSystemTag() <\x
Parent DTM request reference to child GetParameters() Q

DTM for each <Device> elementin passed
XML at frame-application and sets the
addrgss in DTMParameter XML SetParameters()

<Bus|nformation> element. \/(7
/ﬁe\leaie/D\QM%rSysém@) N

A

N /%

addresses without user interface

Used

IFdt(
IDtm
IFdtT
IFdtT
IDtmParameter::SetParameters()

IDtmParameter::GetParameters()

10.20 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 93) for example is started when a
user selects the corresponding menu entry in context of a Communication DTM or a Gateway-
DTM.
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Frame Parent
o Child
Applj:_atlon DTM DTMs
The frame -application determines user GetFunctions() J
interface for AppID = fdtNetworkManagement Child
if user selected this function in context of GetActiveXGUID() Addresses
Parent DTM and opens it . ActiveX
Create and Initiali
reate and Initialize >
Get Child
Addresses

The {Parent DTM) user interface accesses
the Ghild DTMs and reads the address
information stored in the parameter XML
and glisplays it to the user .

The|(Parent DTM) user interface accesses
Child DTM again if user selected to change
the @ddress . The address information is
stor¢d in the Child DTM parameter XML .

Figure 93 - Di

Used methods:

IDtm}:GetFunctions({
IDtm
IFdtT]
IFdtT
IFdtT
IDtm
IDtm

— GetChIaNoaes ()

o

P GetDTMForSystemTag ()

ReleaseDTM
, ForSystemTag()

GetPa ters ((\

rSyst

t Chil
¢, Ad s

TAgH) ?
e arameters ()

Disglay \;[_
hil
ddresses

b SO

ild device addresses with user interface

10.21\Device initiated data transfer

\ 4
1

Some protocols support data transfer services that are initiated by the device and not by the
DTM. In order to support such services, the following approach is recommended (see Figure

94):

e the infrastructure (filter, service queue) for such services is initiated by a protocol-specific
transaction request of the DTM; depending 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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DeviceDTM

CommcChannel

TransactionRequest
(invokeld1, xmlDocument)

A

Ll

[TransactionResponse(Ack)]

P

Setup of communication
infrastructure for device
initiated data transfer

Device

|

This type of
transfer can be
repeated O to n
times

A

* TransactionResponse
(invokeld1, Data)

TransactionRequest
(invokeld2, xmIDocument)

»

TransactionResponse
(invokeld2)

QX

* Data transfer from ice

o
X

t is necessary to

of bghavior.

The

protdcol specific

The

devige

Tran

If al

term

TransactionR; )

type

rminate device initiated data transfer will transport

quest will contain the information necessary to terminate the

may

include

the invokeld of

the initiating

DTM initiakzes stich services, it is required to terminate these services. The terminjation
has fo occur,-before

e DTM can go offline (DisconnectRequest / Abort). If the connection is

nated,by IFdtCommunicationEvents::OnAbort(), this service is terminated automaticglly.

The Support of such Services Is protocol specific and device speciiic. 1T 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.

10.22 Starting and releasing DTM user interface in modal dialog

DTM requests start of user interface over IFdtActiveX2 interface implemented by Frame
Application (see Figure 95). 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
IFdtActiveX2:0penDialogActiveXControlRequest() call returns to the DTM.
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Frame Frame Application DTM ActiveX
DTM Application Dialog user interface

i OpenDialogActiveX

DTM requests open of user ControlRequest(functionCall)
interface in modal dialog.

Frame Application requests P GetActiveXGuid()
GUID of DTM user interface
for functionCall.

ShowModal()

—  CoCreateControl()

A 4

Frame Appication starts
noaar aialogs and opens

bnd initializes DTM user Init(IDAT
nterface. NN

< N
Private data exchange <\\x

Y 3

DTM user interface <
nteracts with DTM over < \ \)J ‘
priivate interface. \

CloseActi KCoﬁtrol que

[DTM sends a notification \)
that user interface should }\&J

| . /\ e
be closed f%{)ar ielease()
In turn Frame Application

requests at user interface \/

release of DTM reference .

Later Frame Application QB xe() -
N~

i

closes the dialog. Now

OpenDialogActiveX
ControlRequest() call (\

returns to DTM. :

95 ~ Modal DTM user interface

Used method

Standard™

IDtmActiveXln on::GetActiveXGuid()
IFdtActiveX2:OpenDialogActiveXControlRequest()
IFdtActiveX:CloseActiveXControlRequest()
IDtmAcCtiveXConirol:Tnii()

IDtmActiveXControl:PerpareToRelease()

10.23 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 96). The Communication-DTM selects the redundant communication paths (either
automatically or using a dialog) and sets redundancy information to the Device-DTM by
calling SetParameter().
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Device-DTM provides this redundancy information within it is connect request to the
Communication-DTM. For each such opened connection the Communication-DTM is able to
use one of the available communication paths without need for further interaction with the
Device-DTM.

A Frame Application implementing the IDtmRedundancyEvents interface is able to get
topology information about redundant DTMs. In such a Frame Application the topology view
may show this redundancy information. On the other hand Communication-DTM and Device-
DTM of a redundant slave can be used in a Frame Application without knowledge about
redundancy, because all redundancy functionality is handled by the Communication-DTM and
it's child DTMs.

. ) Frame Communication
During topology planning ...  Application channel
Device is added to
communication channel of
parent component handling
redundant fieldbus ValidateAddChild()
Communicationchannel GetDTMForSyste

=

requests access to new child mtag()
Get te&‘y\

Communicationchannel

detects a DTM able to handle a
redundant device
OnAddChild()
Communicationchannel GARATameters|
detects a DTM able to handle a \/ ﬁg 4
redundant device U
Communicationchannel selects

redundant communication path l

Communicationchannel sets < SetParameters()

-

N

redundant address information.
Device DTM s gonfigured f

Oon edunda
ntChild()

ConnectRequest()

to use one of redundant TransactionRequest()

omrhunication paths to
communicate with slave

During topology planning ...
Device DTM is removed from | OnRemoveChild()
Communicationchannel
handling redundant fieldbus

OnRemovedRedu
Communicationchannel ndantChild()
informs frame application about
remove of DTM for reduandant
device

T

Figure 96 — Handling of a redundant slave
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Used methods:

IDtmRedundancy::OnAddedRedundantChild()
IDtmRedundancyEvents::OnRemovedRedundantChild()

10.24 Initialization of a channel ActiveX control

To initialize a channel ActiveX control conformant to FDT this PAS, the Frame Application has
first to check, if the interface IFdtChannelActiveXControl2 exists.

If it exists the Frame Application has to call the IFdtChannelActiveXCon nit2(\funfction

at this interface.

If it dJoes not exist, the Frame Application calls the IFdtChannelActive 3 i cfion.

10.24.1 Supports IFdtChannelActiveXcontrol2

ActiveX cantrol
provides | the

This| diagram (see Figure 97) describes the sequ
initialization for the <case that the chanp
IFdt@hannelActiveXControl2 interface.

ral
Apgplicati

&(&Bﬂe | Channel ActiveX

o Control

nkn 7Query Interface
(IFdtChannelActiveXControl2

the frame success .
. \XIFdtChannelActiveXControl2

IFdtChanelActive
the fram \5d/tChannelActiv eXControl2::1nit2()
IFdtChannetActi

function

of channel ActiveX with IFdtChannelActiveXControl2

Used methods:

IUnkpwh::Querylnterface

- . PN
|F dtCtrammetActiveXComtrot2—mit2t)

10.24.2 Does not support IFdtChannelActiveXControl2

This diagram (Figure 98) describes the sequence of the channel ActiveX control initialization
for the case that the <channel ActiveX control does not provide the
IFdtChannelActiveXControl2 interface.
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Frame
Application
Create o Channel ActiveX
the frame instanciates the control o Control
IlUnknown::QuerylInterface
(IFdtChannelActiveXControl2) ,,
the frame fails to access the J
IFdtChannelActiveXControl2 interface - ————— = n ﬂ” ________
IUnknown::Querylnterface
(IFdtChannelActiveXControl)
the frame successfully accesses the -
IFdtChannelActiveXControl interface _*IEdLCﬂaﬂngVicm/e_XEO_mQI_ _ _LJ
the frame calls the IFdtChannelActiveXContorl::Init() A
IFdtChannelActiveXControl::Init() function

T

Figure 98 - Init of channel ActiveX witho .

Used methods:

IUnkpwn::Querylnterface
IFdt@hannelActiveXControl::Init()

10.25 DTM upgrade

The |first step

assogiated with the

pgrade is to verify if the saved data set cap be

Each e’ identifier (UUID) specifying its data set format. A|DTM

can S data set formats it can load. These UUIDs are returngd as
part QN nfofmation() method call.

If the gD of the DTM is not changed it is up to the DTM to handle vefrsion
upgr ist of\supported data set formats may not be considered by the Ffame
Application.when daid is loading in this case. Additional check for data compatibility mugt be

done by the'DTM when the data is loaded.

10.25.1 Saving data from a DTM to be upgraded

The first step is to store the information from the DTM that is for upgrade.

The Frame Application needs to store additional information about the DTM:

e CLSID of the DTM

e UUID of the stored data format

e Storage Type

e 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 99).

Frame-
Applicati
on

1

Frame application gets the UUID from

DTMor BTM

e

Getlnformation()

DataFormats\Current\dataSetID
as returned in Getlnformation and
associates it to the DTM/BTM type

DTM provides
DTMDeviceType
information

Frame asks the DTM/BTM to store it's
persistent data

IPersistXXX.Save()

DTM/BTM 1
Data

Frame associates the UUID from
DataFormats\Current\dataSetID
rom DtmDeviceType to the persisted data |
Frame stores the ClassID, Persistent Typ

etc. for further use

DTM/BTM 1

m

<
N

5

TM to be upgraded

WLl S
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10.25.2 Loading data in the replacement DTM

After the Frame Application created an new DTM, the newly created DTM loads the data set
of the replaced DTM (see Figure 100).

Frame-
Applicati New
DTMor BTM
on
i DTM provides
Frame gets the UUID associated tothe stored | DTMDeviceType

(o
VILE Udld

(

DTMBTM 1
Data

AN

Frame application gets list of supported device
types from
DfmInfo\DtmDeviceTypes\DtmDeviceType
as|returned in Getlnformation

Getlnformdtjon()

N

Far 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

the UUID returned in /{
DdtaFormats\Supported¥ataSetID

is pqual to the UUID associated to the stored data

%

ersistXXX.Load()

Wi
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10.26 Usage of IDtmSingleDeviceDataAccess::ReadRequest/Write Request

This sequence chart (see Figure 101) gives an example regarding handling of ReadRequest()
and WriteRequest().

Frame

Application DT™M

1

ItemListRequest()
Frame Application requests - »
list of available items OnltemListResponse()

<

Frame Application selects

items road-out-ofth.

provided list 4_,
ReadRequest()*

Framg Application >
requepts data DTM reads data“out o
OnProgress()*

A

Framqg Application gets the
data r¢lated to the related OnReadResponse()*
items yia specified XML <
docunjent

OnDeviceltemListChanged()

Contepts of item list has <
changled due to a
configliration change of
the DM

ItemListRequest()

Framg Application requests OnltemListResponse() (
list of @gvailable items ~ N
Framg Application selects or

updatgs items to write out of ]
the provided list
WriteRequpst()* —~
Fram¢ Application writes
data Q

DTM writes data into the

N device

o «—
Framg Application gets the
data related to the related
items|via specified XML
document <
1 Usage of IDtmSingleDeviceDataAccess

Used methods:

IDtmSingleDeviceDataAccess::ltemListRequest()

IDtmSingleDeviceDataAccessEvents::OnltemListResponse()
IDtmSingleDeviceDataAccess::ReadRequest()
IDtmSingleDeviceDataAccess::WriteRequest()
IDtmSingleDeviceDataAccessEvents::OnReadResponse()
IDtmSingleDeviceDataAccessEvents::OnWriteResponse()
IDtmEvents::OnProgress()
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10.27 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 must 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 defined;

e DTM triggers as described below.

The verification of assigned Child-BTMs is done by using the ValidateAddChild() method of
the IFdtChannelSubTopology interface.

The general sequence is shown in the following chart (see Figure 102). T ation(of-BTMs
is pogsible in any of the following states:

. unning

o onfigured

. ommunication set

R
d
d

e (oing Online
Going Offline
d

° nline.

The trigger for creating BTMs (show
originate from the following sources:

can

o T
o A
A
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Frame DTM Channel

\

|
|
|
Create DTM() i
|
|
Create() :
|
|

Create()

Instantiate()

\»

—Internal Activation()

return from Instantiate() _ _—

[——— Trigger to Initiate BTMs()

*:IFdtBtmTopology::CreateChild()

The
creafi

It dops netimatter how to trigger BTMs initiation. The general sequence of events doe
change’, Thus, each DTM and each BTM is handled according to the DTM State Machine.

re of

5 not

If the DTM is loaded (transition from Up to Existing Created to Running states), it shall not
automatically trigger the BTM creation. The Frame Application should handle the instantiation

of the BTMs.


https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

— 246 - PAS 62453-1 © IEC:2006(E)

11 Installation issues

11.1 Registry and device information
11.1.1 Visibility of business objects of a DTM

Each business object class within a DTM which should be visible for integration within the
Frame Application, or a separate DTM presentation object must be registered in the Windows
Registry using FDT-specific COM-component category entries. These class objects of a DTM
can than be detected by a Frame Application or a configuration tool using the Microsoft

t ard-caoamoanant b OO DD
stangaftea coTTpPoTTCTIC catcyuoryrrartaygecr

The BTM to DTM assignment follows the same model as the assignmeqt of module Device-
DTM| to DTM. Vendors are encouraged to define a unique CATID fgr the (protocel betveen
DTM|and BTM in order to ensure correct block assignment. The s > used in
diffetent devices if the same BTMs are used.

11.1)2 Component categories

FDT |defines the following component categories, see

Table 39 - CompoFe\

97\
N
CATID description in the SYMBOLIC N UID@ Description
registry THE CAT

“FDT PTM” CATID_FDT_DTM D14 -387B-11D4- Object compatible to|FDT
~QOE0887270B9} major version 1 prov{ding
class information via

IDtmInformation

1

“FDT PTM Device” CATND_FDU_DEVIC {036D1491-387B-11D4- Device object of a DT|M
86E1-00E0987270B9} for integration within
Frame Application

1Y

,FDT PT™M Module“@ ATID<EDTNIODUNLE {036D1492-387B-11D4- Module object of a DTM
86E1-00E0987270B9} for integration within
A Frame Application

“FDT BTM” CAT I;BQDX {036D1690-387B-11D4- Object represents a block
86E1-00E0987270B9}

aname and the UUID within the registry. The FDT IDL defines
CATID_FDT_DTM.

A CATID
a symboh

The following_Table 40 shows the valid combination of category ids.

Table 40 — Combinations of categories

SYMBOLIC NAME OF CATID_FDT_DTM CATID_FDT_DEVICE CATID_FDT_MODULE
THE CATID

CATID_FDT_DTM v v

CATID_FDT_DEVICE

CATID_FDT_MODULE N

CATID_FDT_BTM N

For example, class objects must register for categories according to the following list, see
Table 41.
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Table 41 — Example for DTM registration

Description Categories

DTM for a device CATID_FDT_DTM
CATID_FDT_DEVICE

DTM for a module of a modular device CATID_FDT_DTM
CATID_FDT_MODULE

It is expected that a DTM will first create any categories it uses and then registers for those
categories during installation. Deregistering a server should cause it to be removed from that
cate f f i fgn for
addifional information.

A DT|M may register additional component categories according to CQ

11.1{3 Registry entries

EacH object (device, module, channel, class, presentation
COM required registry entries within HKEY_CLASSE
regisjtration.

m provide all
t support |self-

11.1/4 Installation issues

It is| assumed that the DTM vend&r “EXE to install the negeded
components for his DTM. This will er. Other than the actual
components, the main issue affecting » : sumanagement of the Windows Registry
and Component Categories.

resource containing at least a vefrsion

All FDT components must
} whether it can overwrite an insfalled

number, so that an
component or not.

Furthermore a F@

DTM| has to se
IFdtContainer::Ge

s.responsible to install all FDT related XML schemas. A
imerits  provided by the Frame Application| via

DTM| specifi§ sche ithin PDT related XML documents must be declared as an inline
definfition/Qun i ation of FDT related components, the procedure has to|take
care|about tF aftabilityy of the FDT related interface description To avoid problems the

usage of Mi er Technology is mandatory. This means all Merge Modules proyided
by FDT-JIG must be ysed. E.g. it is not allowed to copy the FDT100.dll directly on thg PC.
Furthermorexall commion DLLs (e.g. for usage of ATL, VB runtime or third party controls) must
be insstalled via a 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.

11.1.5 Microsoft 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 ICatIinformation::EnumClassesOfCategories.

11.1.6 Building a frame application-database of supported devices

Using component categories a Frame Application is able to detect all installed DTMs.
Additional information, e.g. vendor information, list of supported devices, can be determined
by instantiating a DTM and using the IDtmInformation and IDtmInformation2 interfaces.
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By using this information, a Frame Application is able to build a database with

all available DTMs,

e all available BTMs,

e DTMs supporting a specific fieldbus,
e supported field devices,

o eftc.

Based on this information it is possible to generate a mapping between specific field devices
and Quppnrting DTMs This flm(‘tinnali’ry is described in 4 10 8

11.1)7 DTM registration
DTMp have to write registry entries whenever the DTM is

e installed

. ninstalled

. odified (e.g. new device types are supported or the D

If thg path does not exist, the first installed DTM has/to atexthe

A FDOT root path is defined for FDT inmwgﬂgié&ry. G

DTM Regk&ati&\xﬁath\reg\fs(u/

[HKE _LOCAL_MACH|NE\SOFTWARE\FDT\D{ACa;aIQgtks@\e{ﬁ\

<\ (\\Q Description

Empty string allowed4.

ey [N\
ModifjcationComment Z tring alue) Mandatory: Any string, e.g.:
Q Timestamp of modification.

ModificationFlag <\ EG SZ (String — GUID) Mandatory: GUID created by OTM

setup during setup runtime

Frame Applisation
entry| int

ate an DTM Library and save the last known ModificationFlag

A Frame can>&asily sheck if there is a need to update the DTM Catalog by comparing last
known entry. with t entry.

NOTE

be a

number of Frame Applications |nsta||ed on one PC )

Frame Applications are only allowed to read these keys. DTMs must update ModificationFlag and
ModificationComment during setup.

3 HKEY_LOCAL_MACHINE allows DTMs to write a registry key and string. During DTM setup user has to have
Administrator rights anyway, so there is no missing right. While Frame session, a user can have normal rights.
A Frame must only read the registry key so the missing right is not a problem.

4 |nstead of setting this attribute to optional , its mandatory and allowed to set an empty string. This avoids having
old comment together with new flag.
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12 Description of data types, parameters and structures

12.1 Ids
Ids are unique identifiers in a specific context. They are used to identify components,

notification about user roles and rights, and for the association of asynchronous function calls.
See Table 42.

Table 42 — FDT specific Ids

Name Data type Description

invokeld FdtUUIDString An invokeld of a request method of a servgr objest is a~unique
identifier to be generated by the client CoCreateGuid() ARl and
is only valid within the calling object, Withi ethod this
identifier must be used by the clie i i progriatp
request send to the server object.
Association of asynchronou i methods like
xxxRequest(), OnxxxResans O

systenTag BSTR Unique identifier of a d ithin a‘\project of the Hrame

set dun he initializatiofp of a
TM foxall instance specific
ion. Jhe DTM must not store

ce data set). The DTM may pot
it/recei%es the.same systemTag during each
ent() or IDtm2::Environmgnt2())

Application. The s

unication link to a device. This
communication component during the
reateGuid() APIl. The communication referente

CommunicationReference | FdtUUIDString

12.2
Follg re defined (see Table 43).
pper objects for documentation
Description
Fdtuy String containing a unique identifier according to the Microsoft
standard UUID.
The format must be e.g. “C2137DD1-7842-11d4-A3C9-
005004DC410F” (without bracket).
Due to the definition of the UUID format, the value must NOT|be
handled in a case sensitive way. That means comparing
“C2137dd1-7842-11d4-A3C9-005004DC410F” with “C2137DP1-
78342 Hd4-A3G9-085004BCH B —wilreturr T RUE
FdtXmIDocument BSTR String containing an XML document
FdtXPath BSTR String containing an Xpath to an element of an XML document

For FDT 1.2 and FDT 1.2.1 the Xpath has to be the root tag
“FDT” - XML documents are accepted as complete document.
Otherwise the DTM informs the Frame Application via the event
interface about the occurred of errors

Exceptions:
— IFdtChannel::GetChannelPath(), refer to method description

— Interface IFdtTopology, usage as channel path within the
specified methods

All boolean parameters VARINAT_BOOL | TRUE and FALSE according to the definition of VARIANT_TRUE
and VARIANT_FALSE
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Annex A
(normative)

FDT IDL

PAS 62453-1 © IEC:2006(E)

NOTE 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
must generate a SEPARATE vendor-specific IDL file to describe only those interfaces and a separate vendor-

specific ProxyStub DLL to marshal only those interfaces.

*FDT]1.2.1 Interfaces

[
uuid(P36D1471-387B-11D4-86E1-00E0987270B9),

versipn(1.20100)
]
library|Fdt100

{
impertlib("STDOLE2.TLB");

/I FDT Datatypes
typedef [uuid(036D1472-387B-11D4-86E1-0
typedef [uuid(036D1473-387B-11D4-86
typedef [uuid(036D1474-387B-11D4-86E

/I F@rward declaration of all required interfaces
intefface IFdtContainer;

interface IthChanneICoIIectlon
interface IFdtCommunicafi

I
/I DTM Interfaces

/I IDtm

H(0x2)]
RESULT InitNew(
[in] FdtXmIDocument deviceType

T=

[out, retval] VARIANT_BOOL* result);

[id(0x3)]
HRESULT Config(
[in] FdtXmIDocument userinfo,
[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)]
HRESULT PrepareToReleaseCommunication(

[out, retval] VARIANT_BOOL* result);

[id(0x7)]
HRESULT ReleaseCommunication(

[out, retval] VARIANT_BOOL* result);
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[id(0x8)]
HRESULT PrepareToDelete(
[out, retval] VARIANT_BOOL* result);

[id(0x9)]
HRESULT SetLanguage(
[in] long languageld,
[out, retval] VARIANT_BOOL* result);
[id(Oxa)]
HRESULT GetFunctions(
[in] FdtXmIDocument operationState,
[out, retval] FdtXmIDocument* result);
[id(0xb)]

HRESULT InvokeFunctionRequest(
[in] FAtUUIDString invokeld,

[il I] th)u 1 I;DUDUI LLL~ It ful IbtiUI |ua“,
[out, retval] VARIANT_BOOL *result);
[id(0xc)]
HRESULT PrivateDialogEnabled(
[in] VARIANT_BOOL enabled,
[out, retval] VARIANT_BOOL *result);

k

/I IDtmActiveXInformation
[
od|,
uuld(036D1480-387B-11D4-86E1-00E0987270B9),
dugl,
oldautomation

]

intefface IDtmActiveXInformation : IDispatch {

[ig(0x1)]

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

id(0x2)]

RESULT GetActiveXProgld(

[in] FdtXmIDocument i

T =

[out, retval] BSTR*
b

/I IDtmApplication

[
od|,
uuld(036D147E-38

dual,
oldautomation
]
intefface IDtmApglicatiqn :
[i@(0x1)]
HRESULT S

L

RESULT. ExitApplication(
[in] FAtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

h

/I IDtmChannel
[
odl,
uuid(036D1489-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation
|
interface IDtmChannel : IDispatch {
[id(0x1)]
HRESULT GetChannels(

j»

// IDtmDocumentation
[
odl,
uuid(036D147C-387B-11D4-86E1-00E0987270B9),

[out, retval] IFdtChannelCollection** result);
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dual,
oleautomation

interface IDtmDocumentation : IDispatch {
[id(0x1)]
HRESULT GetDocumentation(
[in] FdtXmIDocument functionCall,
[out, retval] FdtXmIDocument* result);

I

// IDtmDiagnosis
[
odl,
uuid(036D1476-387B-11D4-86E1-00E0987270B9),
du :li,
oldautomation

intefface IDtmDiagnosis : IDispatch {

[ig(0x1)]
HRESULT Verify([out, retval] VARIANT_BOOL* result);
[ig(0x2)]
HRESULT InitCompare(

[in] BSTR systemTag,

[out, retval] VARIANT_BOOL* result);
[ig(0x3)]
HRESULT Compare(

[out, retval] VARIANT_BOOL* reg

[ig(0x4)]
HRESULT ReleaseCompare(
[out, retval] VARIANT_B

I

[/l |DtmimportExport
[
od|,
uuld(036D148E-387B-11D4-86E1-00E0987270B
dugl,
oldautomation
]
intefface IDtmImportExport :
[id(0x1)]

HRESULT Import(
[in] 1Steg
[out, retval] ¥/

7

/I I Dtmiinforpriathe
[
od|,
uu|d(036D147E887B-11D
dual,
dautomation

4-86E1-00E0987270B9),

[o]

]
intefface JDtmInformation : IDispatch {
[i -I(nv'l )]

HRESULT GetInformation(
[out, retval] FdtXmIDocument* result);
h
/I IDtmOnlineDiagnosis

[

odl,

uuid(036D1477-387B-11D4-86E1-00E0987270B9),

dual,

oleautomation

interface IDtmOnlineDiagnosis : IDispatch {
[id(0x1)]
HRESULT Compare(
[out, retval] FdtXmIDocument* result);
[id(0x2)]
HRESULT GetDeviceStatus(
[out, retval] FdtXmIDocument* result);
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h

/I IDtmOnlineParameter
[
odl,
uuid(036D1483-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation
]
interface IDtmOnlineParameter : IDispatch {
[id(0x1)]
HRESULT CancelAction(
[in] FAtUUIDString invokeld,
[out,retval] VARIANT_BOOL* result);

[igtE%x2

HRESULT DownloadRequest(

[in] FAtUUIDString invokeld,

[in] FdtXPath parameterPath,
[out,retval] VARIANT_BOOL* result);
H(0x3)]

RESULT UploadRequest(

[in] FAtUUIDString invokeld,

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

=

h

/I IDtmParameter
[
od|,
uu(d(036D147D-387B-11D4-86E1-00E0987270B9),
dugl,
oldautomation
|
intefface IDtmParameter : IDispatch {
[id(0x1)]

HRESULT GetParameters(

[in] FdtXPath paramets
[out, retval] FdtXmIDO

rPath,

it1(0x2)]

.
Y
m
(%]
[
—
—
(%]
@
o
L
=
Q
3
o
()
=

I
/I DTM evenl@e\%c

/I IFdtCommunicationEven

[

uu(d(036D 1-00E0987270B9),
dugl,
oldautomation

]

intefface IFdtCommunicationEvents: IDispatch {
[id(0x1)]

ESLILT ﬁnl\hnrf(
[in] FdtUUIDString communicationReference );

[id(0x2)]
HRESULT OnConnectResponse(

[in] FdtUUIDString invokeld,

[in] FdtXmIDocument response);
[id(0x3)]
HRESULT OnDisconnectResponse(

[in] FAtUUIDString invokeld,

[in] FdtXmIDocument response);
[id(0x4)]
HRESULT OnTransactionResponse(
[in] FAtUUIDString invokeld,
[in] FdtXmIDocument response);

k

/I IFdtEvents
[
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odl,
uuid(036D1478-387B-11D4-86E1-00E0987270B9),
dual,

oleautomation

]
interface IFdtEvents : IDispatch {
[id(0x1)]
HRESULT OnChildParameterChanged(
[in] BSTR systemTag);
[id(0x2)]
HRESULT OnParameterChanged(
[in] BSTR systemTag,
[in] FdtXmIDocument parameter);
[id(0x3)]
HRESHETFOmntockBataSett
[in] BSTR systemTag,
[in] BSTR userName);

if(0x4)]

HRESULT OnUnlockDataSet(

[in] BSTR systemTag,

[in] BSTR userName,

[out, retval] VARIANT_BOOL* result);

I

/I DTM ActiveX Control interfaces
I
I

/I IDtnpActiveXControl
[
od|,
uu(d(036D1486-387B-11D4-86E1-00E0987270B9),
dugl,
olgautomation
|

intefface IDtmActiveXControl : |
[ig(0x1)]
HRESULT Init(

[in] FdtXpADocu

[in] IDtg R,

[out, retval] ¥/
[i(0x2)]

HRESULT Prepare JORs

/I l[FdtChannel
[
od|,
qu(O36D1 488-387B-11D4-86E1-00E0987270B9),
dusl
oleautomation

]
interface IFdtChannel : IDispatch {
[id(0x1)]
HRESULT GetChannelPath(
[out, retval] FdtXPath* result);
[id(0x2)]
HRESULT GetChannelParameters(
[in] FdtXPath parameterPath,
[in] FAtUUIDString protocolld,
[out, retval] FdtXmIDocument* result);
[id(0x3)]
HRESULT SetChannelParameters(
[in] FdtXPath parameterPath,
[in] FAtUUIDString protocolld,
[in] FdtXmIDocument XmIDocument,
[out, retval] VARIANT_BOOL* result);
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h

/I IFdtChannelActiveXInformation
[
odl,
uuid(F2BD2970-13FA-470c-A28C-6A5969A04037),
dual,
oleautomation

interface IFdtChannelActiveXInformation : IDispatch {
[id(0x1)]
HRESULT GetChannelActiveXGuid(
[in] FdtXmIDocument functionCall,
[out, retval] FdtUUIDString* result);

[igtE%x2

HRESULT GetChannelActiveXProgld(

[in] FdtXmIDocument functionCall,

[out, retval] BSTR* result);

[i€(0x3)]

HRESULT GetChannelFunctions(

[in] FdtXmIDocument operationState,
[out, retval] FdtXmIDocument* result);

k

/I IFdtCommunication

[
od|,
uuld(039ECFC4-9CA8-44e6-944D-B37F288A34D8),
dual,
olgautomation
]
intefface IFdtCommunication : IDispatch {
[ig(0x1)]

HRESULT Abort(

[i¢1(0x2)]
RESULT ConnectRequest(
[in] IFdtCommunicationEvents* ca

L

ig(0x3)]
RESULT Disconngt

L

L
X
m
(2]

[ig(0x5
RESULT. GetSuppo

L

dProtocols(
[out, retval] FdtXmIDocument *result );

[iH(0X6)]
H

Y4

\
[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);

k

/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,

Pt el ) AL A DT Lk n
[OUUL, TCWVal] VAINNIAINT _DUUL TTCoUIl),

id1(0x5)]
RESULT OnAddChild(

L

[in] BSTR childsystemTag);
H(0x6)]
RESULT OnRemoveChild(

T=

[in] BSTR childsystemTag);
h

/I l[FdtFunctionBlockData

[
od

uuld(036D1475-387B-11D4-86E1-00E0987270B9),
dugl,
oldautomation
]
intefface IFdtFunctionBlockData : IDispatch {
[ig(0x1)]
HRESULT SelectFBInstance(
[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);
id(0x2)]
RESULT GetFBInstanceData

i
/l FDT Cha@tive Contr

i
I

T =

/I IFdtChannelActiveXContro
[

od|,
uuld(036D14 3 EQ987270B9),
dugl,
olgautom
]
interface IFdtChan ive : IDispatch {

[ig(0x1)]
HRESULT tnit(
[in] FAtUUIDString invokeld,

[in] IFdtChannel* channel,
{nnl- rnhlc\l} VARIANT BOOQOL* rnoll"‘)'

[id(0x2)]
HRESULT PrepareToRelease(
[out, retval] VARIANT_BOOL* result);

1

/I Frame Application interfaces
1
I

/I IDtmEvents
[
odl,
uuid(F15BA42E-BBF 1-42ed-8009-7F664A002CFB),
dual,
oleautomation

]
interface IDtmEvents : IDispatch {
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[id(0x1)]
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);

[igtOx4

HRESULT OnUploadFinished(

[in] FAtUUIDString invokeld,
[in] VARIANT_BOOL success);
[i€(0x5)]

HRESULT OnDownloadFinished(

[in] FAtUUIDString invokeld,
[in] VARIANT_BOOL success);
[ig(0x6)]

HRESULT OnApplicationClosed(

[in] FAtUUIDString invokeld);
[i¢(0x8)]

HRESULT OnFunctionChanged(

[in] BSTR systemTag);

[id(0x9)]

HRESULT OnChannelFunctionChanged(
[in] BSTR €

[in] FdtXPath channelPath);

id(0xa)]

HRESULT OnPrint(
[in] BSTR systemTag,
[in] FdtXmIDocument
[ig(0xb)]

HRESULT OnNavigation(

[i¢1(0xc)]

h] BSTR systemTag,
[in] VARIANT_BOOL onlineState);

[in] BSTR systemTag);

OnInyokedFunctionFinished(
[in] FAtUUIDString invokeld,
[in] VARIANT_BOOL success);

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

h

/I IDtmAuditTrailEvents
[
odl,
uuid(036D1479-387B-11D4-86E1-00E0987270B9),
dual,
oleautomation
]
interface IDtmAuditTrailEvents : IDispatch {
[id(0x1)]
HRESULT OnStartTransaction(
[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);
[id(0x2)]
HRESULT OnAuditTrailEvent(
[in] BSTR systemTag,
[in] FdtXmIDocument logEntry);
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[id(0x3)]
HRESULT OnEndTransaction(
[in] BSTR systemTag,
[out, retval] VARIANT_BOOL* result);

I

/I IFdtActiveX
[
odl,
uuid(5959f485-2c51-4a55-80a7-dd3c45d8baf2),
dual,
oleautomation

]
interface IFdtActiveX : IDispatch {

-----

1ETOXT)]
HRESULT OpenActiveXControlRequest(

[in] BSTR systemTag,

[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);
H(0x2)]

RESULT CloseActiveXControlRequest(

[in] FAtUUIDString invokeld,

[out, retval] VARIANT_BOOL* result);

=

k
// IFdtBulkData

[
od|,
uu|d(036D148D-387B-11D4-86E1-00E0987270B9),
dual,
olgautomation
]
intefface IFdtBulkData : IDispatch {
[i(0x60030000)]
HRESULT GetProjectRelatedPath(
[in] BSTR systemTag,
[out, retval] BSTR* result);

i¢1(0x60030001)]

h
/I IFdtContainer Q

[
od|,
uuld(036D1487-38 0987270F

L
X
m
(%2}
[
IS
_‘
@
o}
=1
a
o
>
9]
o)
Py
©
o
=3
@
o

9),

[ig(0x2)]
HRESULT LockDataSet(

[in] BSTR systemTag,

{r\ul-, rnhlnl} NLA DII\I\IT_B{'\{\I * raoll"‘);
[id(0x3)]
HRESULT UnlockDataSet(

[in] BSTR systemTag,

[out, retval] VARIANT_BOOL* result);
[id(0x4)]
HRESULT GetXmlSchemaPath(

[out, retval] BSTR* result);

h

/I IFdtDialog
[
odl,
uuid(15C19931-6161-11d4-A0A9-005004011A04),
dual,
oleautomation

1
interface IFdtDialog : IDispatch {
[id(0x1)]
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HRESULT UserDialog(
[in] BSTR systemTag,
[in] FdtXmIDocument userMessage,
[out, retval] FdtXmIDocument* result);

b
/l IFdtTopology
[

odl,
uuid(036D147A-387B-11D4-86E1-00E0987270B9),
dual,

oleautomation

]
interface IFdtTopology : IDispatch {

-----

1ETOXT)]
HRESULT GetParentNodes(
[in] BSTR systemTag,
[out, retval] FdtXmIDocument* result);
[id(0x2)]
HRESULT GetChildNodes(

[in] BSTR systemTag,

[in] FdtXPath channelPath,

[out, retval] FdtXmIDocument* result);
H(0x3)]
RESULT CreateChild(

[in] FdtXmIDocument deviceType,

[in] FdtXPath channelPath,

[out, retval] BSTR* result);

T=

H(0x4)]
RESULT DeleteChild(
[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] VARIANT_BOOL* result);
[id(0x5)]
HRESULT GetDtmForSystemTag

=

ag,
*result);
[id(0x6)]
HRESULT GetB
out, retyal] FdtXmIDocument* result);
[id(0x7)]
HRESUL
h] BSTR systemTag,
[in] Fd
[out, retva
[i¢1(0x8)]
HRESULT Releas€
[in] BSTR systemTag,

[out, retval] VARIANT_BOOL* result);

/I IFdtChannel€ollection

[
od|,

uuleE4E34A40-45BE-14d4-BBB3-0060080993EFR).
\ 7

dual,
oleautomation
1
interface IFdtChannelCollection : IDispatch {
[propget, id(0x1)]
HRESULT Item(
[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);
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I
/I BTM Interfaces

// 1Btm
[
odl,
uuid(96341E37-9611-46ba-80ED-A85BD73BF518),
dual,
oleautomation

]
interface 1Btm : IDtm {
h
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// IBt” 1 IfUI L IdtiUI 1
[
od|,
uuld(87DCC81C-9F97-46c2-A483-5A89B155204C),
dual,
gautomation

(o]

]

intefface IBtmInformation : IDispatch {

[ig(0x1)]

HRESULT GetInformation(

[out, retval] FdtXmIDocument* result);

h

/I |BtmParameter

[in] FdtXPath para

id(0x2)]
RESULT SetParameters

[in] FAtXPath pa
[in] Fd
[out, ret

b

/I 1BtmjActiveXControl
[

L

od|,
uu|d(0E0418
dual,
olgautom
1
intefface IBtmActt
[id(0x1)]
HRESULT nit(
[in] FAtUUIDString invokeld,
[in] FdtXmIDocument functionCall,

[
od|,
uu(d(43D592CC-5F8E-4eca-9365-8D4749390C5
dugl,
oldautomation
|
intefface IBtmParameter : IDispatch {
[id(0x1)]
HRESULT GetParameters(
‘ )

Lol lBto* bhim
[ALRS ] g

[out, retval] VARIANT_BOOL* result);

[id(0x2)]
HRESULT PrepareToRelease(
[out, retval] VARIANT_BOOL* result);
b
/I IFdtBtmTopology
[
odl,
uuid(18250F40-73FB-4c22-A0F1-DB2A11B3FESD),
dual,

oleautomation

]
interface IFdtBtmTopology : IDispatch {
[id(0x1)]
HRESULT GetParentNodes(
[in] BSTR systemTag,
[out, retval] FdtXmIDocument* result);
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[id(0x2)]
HRESULT GetChildNodes(
[in] BSTR systemTag,
[in] FdtXPath channelPath,
[out, retval] FdtXmIDocument* result);
[id(0x3)]
HRESULT CreateChild(
[in] FdtXmIDocument deviceType,
[in] FdtXPath channelPath,
[out, retval] BSTR* result);
[id(0x4)]
HRESULT DeleteChild(
[in] BSTR systemTag,
[in] FdtXPath channelPath,

[uut, |ctvai] ‘V'AR:ANT_BUUL* |couit),
[id(0x5)]
HRESULT GetBtmForSystemTag(
[in] BSTR systemTag,
[out,retval] IBtm **result);
[id(0x8)]
HRESULT GetBtminfoList(

[out, retval] FdtXmIDocu
[id(0x7)]
HRESULT MoveChild(
[in] BSTR systemTé
[in] FdtXPath destinationchannelPath,
[out, retval] VARIANT_BOOL* result);
[ig(0x8)]
HRESULT ReleaseBtmForSystemTag(

1
/I FDT 1.2.1 Interfaces
/| ==============

/I IFdtActiveX2
[
od|,
uuld(1922C2DE-4EE7-4086
dual,
oldautomation

1
intefface IFdtActiveX2 :

{

id(0x1)]

I
T
m
»
c
[

.=
(@]

®

KIRESULY OpenChannelActiveXControlRequest(

[in] BSTR channelPath,

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

[id((‘\v’l)]
HRESULT CloseChannelActiveXControlRequest(
[in] FAtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);

[id(0x4)]

HRESULT OpenDialogChannelActiveXControlRequest(
[in] BSTR channelPath,
[in] FdtXmIDocument functionCall,
[out, retval] VARIANT_BOOL* result);

h

/[ 1Dtm2
[
odl,
uuid(51E1F44B-D6A1-423d-B11F-AD38EDE78047),
dual,
oleautomation
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]
interface IDtm2: IDispatch

[id(0x1)]
HRESULT Environment2(
[in] BSTR systemTag,
[in] IFdtContainer* container,

[out, retval] VARIANT_BOOL* result);

[id(0x2)]
HRESULT SetSystemGuiLabel(

h

PAS 62453-1 © IEC:2006(E)

[in] FdtXmIDocument framelnfo,

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

/I IDtmRedundancyEvents
[
od|,
uu(d(04808A4C-90C3-45a7-B69E-034A2FA8314D),
dual,
oldautomation
|

inte

{

face IDtmRedundancyEvents: IDispatch

id(0x1)]

HRESULT OnAddedRedundantChild(
[in] BSTR systemTag,

[in] FdtXPath channelPath,
[out, retval] VARIANT_BOOL* result);
ifd(0x2)]

RESULT OnRemovedRedundantChild(

[in] BSTR systemTag,

[in] FdtXPath channelPath,

[out, retval] VARIANT_BOOL* result)

T =

I

/1 1Dtry
[

Events2

od
uu
dual,

oldautomation

2C

]

oleautomation
1

@&

[in] BSTR systemTag,
[in] FdtXmIDocument xmlidoc);

interface IFdtChannelActiveXControl2 : IDispatch

[id(0x1)]
HRESULT Init2(

k

/I IDtmScanEvents
[
odl,
uuid(515590B9-5177-474a-9310-708A3E785B2B),
dual,
oleautomation

]

interface IDtmScanEvents : IDispatch

[in] FAtUUIDString invokeld,

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

[out, retval] VARIANT_BOOL* result);
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[id(0x1)]
HRESULT OnScanResponse(
[in] FAtUUIDString invokeld,
[in] FdtXMLDocument response);
[id(0x2)]
HRESULT OnScanHardwareResponse (
[in] FAtUUIDString invokeld,
[in] FdtXMLDocument response);

/I IFdtChannelScan
[

odf;
uuld(64A4310D-FOEE-411d-B4F9-51D3360DF 359),
dual,

oldautomation

]
intefface IFdtChannelScan : IDispatch

{
[id(0x1)]

HRESULT ScanRequest(

[in] FAtUUIDString invokeld,

[in] FdtXMLDocument request,

[out, retval] VARIANT_BOOL* result);

H(0x2)]
RESULT CancelAction (
[in] FAtUUIDString invokeld,
[out, retval] VARIANT_BOOL* result);
h
/I IFdt€hannelSubTopology2

T=

[
od|,
uuld(6359FBF1-D373-4202-90E8-E696C37739D4
dugl,
olgautomation

]
intefface IFdtChannelSubTgpoleg

{ :
[igl(0x1)]
HRESULT SetChi Adresses(

[in] FdtXMLDocument dtmDeviceList,

/I |Dtmlinformation®
[
od|,
uuld(C2934€ 4 8
dugl,
oldautomation

90F-1C6531D1F8EB),

]

intefface \IDimInformation2 : IDispatch

{

[0y
HRESULT GetDeviceldentificationinformation(
[in] FdtXMLDocument request,
[in] FAtUUIDString protocolld,
[out, retval] FdtXMLDocument* response);

/I IDtmHardwareldentification

[
odl,
uuid(9A1DD233-987C-43d1-9424-DA5C1FC6F292),
dual,
oleautomation

interface IDtmHardwareldentification : IDispatch
[id(0x1)]

HRESULT ScanHardwareRequest (
[in] FAtUUIDString invokelD,
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[in] FdtXMLDocument request,

[out, retval] VARIANT_BOOL* result);
[id(0x2)]
HRESULT CancelAction (

[in] FAtUUIDString invokelD,

[out, retval] VARIANT_BOOL* result);

/I lIFdtCommunicationEvents2

[
odl,
uuid(7AOAEF6A-A9E7-4673-8F45-01B8AC28F55D),
dual,
olgautormation

]

interface IFdtCommunicationEvents2 : IDispatch

[id(0x1)]
HRESULT OnConnectResponse2(

[in] FAtUUIDString invokelD,
[in] FdtXMLDocument parg
[in] FdtXMLDocument res

/I IDtmSingleDeviceDataAccess
[
odl,
uuld(D67240E4-664B-44b0-B692-A1D1ED3FB8F8),
dugl,
oldautomation

]

interface IDtmSingleDeviceDataAccess : IDispatch

[id(0x1)]
HRESULT Cancs

Request (

tring invokeld,
ARIANT_BOOL* result);
[id(0x2)]

iq] FAtUUIDString invokeld);

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

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

/I IDtmSinglelnstanceData
[

odl)

qu(84F9A1 9A-7E38-40b5-A311-60B14F30C258),

dus}

oleautomation

]

interface IDtmSinglelnstanceDataAccess : IDispatch

{
[id(0x1)]
HRESULT GetltemList(
[out, retval] FdtXmIDocument* result);
[id(0x2)]
HRESULT Read(
[in] FdtXmIDocument itemSelectionList,
[out, retval] FdtXmIDocument* result);
[id(0x3)]
HRESULT Write(
[in] FdtXmIDocument itemList,
[out, retval] FdtXmIDocument* result);
h

/I IDtmSingleDeviceDataAccessEvents
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odl,
uuid(2357691C-E69A-4e0a-A8AA-EB7F1D080CEF),
dual,
oleautomation

]

interface IDtmSingleDeviceDataAccessEvents : IDispatch

[id(0x1)]
HRESULT OnltemListResponse(
[in] FAtUUIDString invokeld,
[in] FdtXMLDocument response);
[id(0x2)]
HRESULT OnDeviceltemListChanged(

[ill] BSTR ayotcmTay;,
[id(0x3)]
HRESULT OnReadResponse(
[in] FAtUUIDString invokeld,
[in] FdtXMLDocument response);

[id(0x4)]

HRESULT OnWriteResponse(
[in] FAtUUIDString invoke)d
[in] FdtXMLDocument res

k

/I IDtmSinglelnstanceDataAccessEvents
[
odl,
uuld(EBCO093F1-4F7A-4208-A209-C172E54AB185),
dugl,
oldautomation

]

interface IDtmSinglelnstanceDataAccessEV

[id(0x1)]
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Annex B
(normative)

FDT XML schemas

FDTDataTypesSchema

The data type schema is used as a global FDT definition. Data types of this schema are

reference via the prefix fdt: within the other schemas. Several d

ata defined as attribute and as

elemenpttosupportthe XM featuresforelemen oRS—ee 3148
Table B.1 — Definition of general XML attribute
[N
Attribute Description /\ }Q\’\ \

alarmType Identifier for the alarm type to show the s<5si<1’(\o<\be\tw nigh and
low alarm and high-high and low-low &dlarm

appli¢ationDomain Attribute defining the application d in that.applies to provided
semanticld. This may be a protocolspesificl an other FDT-
defined application domain

addrgss Parameter Addressing infofmati € format of the value for this
parameter is described icatior protocol in the
correspondi
For intero is defined as an optiondl in
the XML sch | portion of the specificatign
provides the ute. Most of the protocols
specify that(the e the addressing information to the
LErame Application.

binData {| Variaple containingbinary data

bitLepgth ~_ N.ength of a binary variable’as bit count

bitPokition | Osition\of adit Within-a’enumeration (0 based position)

bool\{alue \. | Varsiakle for:configured static boolean data like alarm value

busClategory \/ \/ Uﬁ%\d\e‘zt ier ¥or a supported bus type like Profibus or HART

/\ "acconding Yo the FDT specific unique identifier

busRedundancy "\ NUOraber ofyedundant fieldbus interfaces

byteArray riable_uéed 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
tl OM. 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

bytel{ength J Number of bytes to describe data types like string

chanpelMode Type information enumeration for a channel

classfficationDomainld Device classification domain group according to IEC 62390 (Annex| G).

classificationld

Unique identifier for classification of a channel or device according to
its primary function. Primarily, attribute 'classificationld' should be
selected from the table ' Device classification according to IEC 62390
(Annex G)' and use corresponding 'classificationDomainld' attribute for
it. If suitable classification ID does not exist in that table, it should be
selected from 'FDT classification ID table' and use it without
'classificationDomainld' attribute. See tables below

communicationError

Fieldbus protocol independent error occurred during communication.
This kind of error is used especially if an error occurred during nested
communication. The fieldbus specific communication error is part of
the fieldbus specific XML schema

Communication errors detected by a communication component, e.g.
a Communication-DTM, must be handled within the XML document

returned to the child component
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Attribute

Description

e All errors returned by a device as result of a fieldbus
transaction should be returned by protocol-specific response
read or write response elements, typically by using fieldbus
specific status and error attributes.

e All errors detected by the Communication-DTM must be
mapped to one of the fdt:communicationError enumeration
values (e.g., abort busy invalidCommunicationReference
noConnection noParallelServices noPendingRequest

YEOE $ion T Ada O o =N 1 XTI -0

ur\lll\nul\l.v'r‘lEllul arreuut ULIIIUVGUIIIU IIUlUU'J'JUItGUI Galure)
and returned as a fdt:CommunciationErr lement_-to)|the
child DTM.

A DTM must be able to handle both types of gfror regponsesor a
transaction request sent to the parent comgonen

data$etID

Unique identifier of the data set versiofi

data$etState

State of an instance data set concerajn dlf&itlo (\efér to clalise
10.14.1.1Modifications) i\ Q\

dataType Identifier for the data type of & transférred Variable

dataTypeDescriptor Description of data type / /\

date Date variable within an/e{e\ne A

desctiptor Human readable desstiptian wmﬁln/th\a context of a element

descfiption A human r W@Wﬁed and current data sdt
format. Can provide additional information to the user in
case of parti vel ok stppo

deviceGraphicState List of poss le |n the Devicelcon and

9

sible states are:
resentation of the device

ic representation of device if therg is
is available

representation of device in special operating
. OEM service)

| <N
dewceTypeId& \\\

We identifier for a device type within the name space of the
fi us specification

deviceTypeln atl\n\/ Additional device type information supplied with a device. For

example, a PROFIBUS device has to provide its GSD information 3s
human readable string at this attribute.

The GSD information must be provided based on the current localg
according to the usage of IDtm::SetLanguage().

NOTE—The GSD-mformatiomris—accessibtevia:
IDtmParameter::GetParameters()

IDtmInformation::GetInformation()

deviceTypelnformationPath

Path to the file containing the information which is provided via the
attribute ‘deviceTypelnformation’.

It is recommended to use this attribute for providing additional protocol
specific descriptions of the device type. The use of this attribute is
specified in the protocol-specific annex

deviceTypeVariant

Manufactuer-specific device type variant definition string.

deviceTypeVariantinfo

Contains additional information for manufactuer-specific device type
variant definition

display

Carries an human readable display string for tasks like documentation

displayFormat

Describes the display format for a display attribute (e.g. “%3.2f “ for a
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Attribute Description
float value)
documentClassification Specifies the subject of the document
documentLanguageld Identifier for the language of the document. The language-id is defined
as a Windows locale identifier (LCID)
dtmDevTypelD dtmDevTypelD is a DTM specific unique identifier of the software

related to the device type.

For the same device type it is value remains unchanged although
some identification information in DtmDeviceType element is updated.
This can be a result of DTM update.

The same dtmDevTypelD value must always be related to the sam
device as in the previous DTM version (e.g. to provide backward
compatibility).

[

It is strongly recommended to provide th',s\ tribt{t@!\

dtmDevTypelDVersion Version number of the dtmDevTypelD.
the information related to DtmDeviceT
Application can use this information e.g.
information in DTM library. It is st
this attribute!

An example:
When a DTM is DD baged, an ill cause the changé of
dtmDevapelDVersp({%\h dtmDevTypelD.
dtmStateMachine Current state oRDTM staté madhlnéJ N
errorCode Status informationnacsording, to the Profibus specification
file Contains a gocimentorexecutable file with an absolute path
help Human reacﬂablq*he\p stsing.for 3 document

Id ran ele ent. This identifier i is used within

3
o,
Q
@
o
=
Q.
@
<.
Q
D
=1
n
—
(V)
>
= O
®
_|
=y
@
o)
Q
Q
o
=
=2
>
«Q
-
e,
[¢)
=
)
>
o
)

S Is the attribute |dref

Idref nce é«\(;@nent specified by the attribute ‘id’. The identifief is
within collections for the direct access of elements

IndeX { “mde%wﬁh\ay? enumerator
label 7\ Human reagable label for a document
levelfSupport % n indication about the level of support of the supported data
rsion.
ull — the data set is fully supported

partial — some of the information in the data set cannot be used in the
upgrade procedure. Additional information should be provided in the
description attribute. Can be used to warn the user that some valugs
can be lost

langyageld Identifier for a supported language or the language a DTM should
interact in according to the Microsoft standard.
See also IDtm::SetLanguage()

manufacturerld Unique identifier for a manufacturer within the name space of the
fieldbus specification
modifiedInDevice Flag to provide more information about current state of the instance

data set. Although this flag is an optional attribute, usage of the flag is
strongly recommended.

TRUE, indicates that parameters have been changed in the device but
not in the instance data set (e.g.: see use case Online
parameterization, IDtmSingleDeviceDataAccess interface definition)

‘modifiedInDevice’ flag must be set only once in case the data in the
device has been changed.

In case of successful Upload or Download of complete data set,
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Attribute Description

‘modifiedInDevice’ flag must be reset (set to FALSE).
Data in the device may also be modified directly by a tool out of the
scope of the FDT. In this case, the flag ‘modifiedInDevice’ should not
be set.
Data set must be locked before an application is started, which may
need to change the flag “modifiedinDevice” (the flag ‘modifiedInDevice
is part of the instance data set and could not be changed if the data
set is not locked)

namg Human readable name within the context of a element

node|d DTM specific node identifier. Can be used to speed upthe access{o a
node

number Number variable like float, integer or other ny(f}qric d%t\typé‘s\

orderCode Order code of the device variant

pararheters Contains the parameters to be passed Nﬁgﬁg \e/f’Ie
attribute specifies an executable file

path Path to the icon for a device

physicalLayer CATID for description of a phyS|c\|\lee}~<;\>\f\a\f{\ldbus>

physicalLayerName Human readable descriptionfor thexphysical layer

readAccess Specifies whether the valué cafi be read-from a device

referénce Reference to a variablg o %\gbﬁ.yétum

semgnticld ifi

AN

hjs jderitifier must be unique at
. By using this attribute e.g. a
information regarding the meaning

ture. The definition regarding the

s or busMasterConfigurationPart) within the
DTMParameterSchema represent

Spedifies a signal as input or output

signdType. \ )\
N

statidvalde

Variable for configured static Data like an alarm value.

\
statuFlag AN

Identifier for the current status of a device or module

storafjeState \>

State of an instance data set concerning the persistent state (refer fo
clause 10.14.1.2 Persistence states)

strin

String variable within an element

subDjviceType

Manufacturer-specific unique identifier for a device type within the

name space of the device type 1d- T IS parameter must be passed to
the DTM during initialization via IDtm::Init()to advise a pre
configuration for the requested subtype. For example, the same
transmitter can be pre-configured for level or flow measuring

substituteType

Type of a substitute value

systemGuilLabel

Unique human readable identifier of the DTM instance in the context
of the Frame Application

tag Unique identifier for a device, module, or channel

time Time variable within an element

url Contains a URL to a document in the Web

vendor Human readable description of the vendor of component

version Human readable description of the version of component like “1.0”
writeAccess Specifies whether the value can be written into a device
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Table B.2 — Definition of general XML attributes

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

BitEnumeratorEntries Collection of EnumerationEntry

BitEpumeratorVariable Current EnumeratorEntry and the collection of possible E}L‘QeratorEntries

BitVariable Selected element of an enumeration

BoolValue Variable for configured static boolean data /\Q ) (\

BusCategory Description of busCategory \ \ >

Bus(ategories Collection of BusCategory ( \ \>

BusRedundancy Number of redundant fieldbus interfa%’s\ \\ \

ChampnelMode Type information element for a cpan(l\\ \ )

ChamnelModes List of ChannelMode element

Chamnellnformation Type information for a F I-\Qay element is recommended within 3
document retukned by a\Dt amleteg etPa meters()call. The
BusCategories t sho contain supported fieldbus protocpls
of this chann I &

ChamnelReference Reference to/a,;@bjec \fle y |tm'/

ChanmnnelReferences Collection of&refer n

>
Claskificationld assyﬂf:?tr&q\{ S\})Ies b%y)w

Claspificationlds N \Qol\&tlon of Mahonl){ elements. See tables below

ComjmunicationData

,—

\{ble\u\}\t\o transfer binary communication data

Idbus protocol independent error occurred during nested
ith error code, the tag of the communication channel’s deyice
r description

CommumcahonErr@

Currgnt \Qa}x@nt \ﬂsion of the data set used for saving the data
DataSetForma}K\ \ ;wormats of the persisted data used and supported by the DTM

Dea barN \\ \ Mband is the amount of value changes that triggers for example new tr¢nd
values

Devifelcon \\/ Icon for a device
t

Devi:eTypeVariaM Contains manufacturer-specific device type variant information.

A device type variant is a property of the physical device that has no influepce
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.

The DeviceVariants element should only be used within context of
DTMiInformationSchema XMLs

Display Display variable
DtmDeviceType Description of a device type
DtmVariable Variable description with name, value, range, etc.

DtmVariables Collection of DTM variables
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Tag

Description

DtmVariableReference

Reference to a DTM variable

EnumeratorEntries

Enumeration element

EnumeratorEntry

Element of an enumeration

EnumeratorVariable

Current EnumeratorEntry and the collection of possible EnumeratorEntries

Languageld

Contains the languageld (refer to languageld)

LowerRange

Defintion of a lower range element

LowerRawValue

A numeric entry which reflects the real via e.g. PROFIBUS transferred value.
The value is mapped to the related range (LowerRangeValue)

For example if a PROFIBIUS device maps a range from 100 mbarto)gn
integer of value 1024-4096 the ‘LowerRawValue’ contaifns 1022 the
‘UpperRawValue’ contains 4096

NumperData

Number variable like float, integer or other numm ty

PhygicalLayer

Range

Unique identifier for a physical layer of a fiel)i@s ike\ewus A\/

Describes the valid range of a process var&ble

Ranges

Sempnticlnformation

Collection of ranges < \ \‘ \

The element provides semantic j t. For each objgct
at least one <Semanticlnform T-defined protocol-
specific semanticld must be rovide a
<SemanticInformation> ¢ Il supported fieldbus protocol of the D[TM
instance

StaticValue

Variable for&wnf@(éd\statm&iata ke an algrm value

StatlyisInformation

Current status/ﬁorm\f\\Qf a\ﬁvicewdule

StringData

String varlab e

StrugturedElement

Wa\%\{m} o@%rence to a variable with data length
ation

StrugturedElements I\

NIectlo@?)&str\kWents

Stru¢turedVariable

D%B‘Qes binary \@ue and its structure information

SubsgtituteValue \/(\\/

\d{stu edichanpél values

Describesia su sti\fﬁte value which is used in combination of the behavior

—

Supported ( \

AMf the}upported data set that can be upgraded by the DTM

Supq ortedLang}c@ge\s\ \

C%ction of language ids

E{eyn{ant of a time date value

Timdoata . N SO\
T RSN

Current unit and the collection of possible units of a process variable

Uppé¢rRange

Definition of an upper range element

Upp¢rRawValle \/

A numeric entry which reflects the real via e.g. PROFIBUS transferred value.
The value is mapped to the related range (UpperRangeValue).

For example if a PROFIBIUS dewce maps a range from 10 to 100 mbar to gn

4)’\")/1 Af\(\c .

s £ ] ‘1 R \ ol 4 4006 +b
nuvgvu o—varat— ot u,.:yuu\uvv v-arte—CoRta S oot

‘UpperRange’ contains 4096

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

Versionlnformation

Description of the version of a component where used.
For example:

This element provides the version information of the DTM when used in
Dtmlinfo.

It is recommended to use this element to describe the physical device
information in the DtmDeviceType. This information should correlate to
information provided by SW revision or HW revision in
IDtmInformation2::GetDeviceldentificationInformation()
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Tag Description
DtmDocument Definition of a document, which is provided by a DTM and displayed by the
Frame Application
DocumentFile Defines a file document
DocumentExe Defines a executable, which is used to show DTM documents
DocumentUrl Defines a URL to a document in the Web

Implementation hint:

The file, url and executable documents can be implemented by using the
ShellExecute() function

Dtmocuments List of DTM documents. This tag allows a DTM to publimcuments.
DeviteBitmap Bitmap for a device in BMP format (70*40 pixels (w@}}leim 16°¢olors)

The fpllowing tables provide the FDT classification ID (see Table B.3 W
Table B.3 — Device classific@nl\ \

cIassificationIQ/_\ ,.Q\ \
flow ( (7 \/

level (\\V

pressure &
temperature > \—/
( AN

positioner \ 3
actuator N \( \\/
nc_rc I (\ ~~—"
TR >
spoudlyive BN

AN N

anéngl}»QM \/

aWub«{t >

aneopt \
P
\eh@\troc&micalAnalyser

dtmSpecific

universal

analyser

remotelO

analogCombinedlO

digitalCombinedIO

recorder

controller

angle

limitSwitch

converter

motor
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The following Table B.4 defines the mapping between IEC 60947 device classification and the
FDT classification attributes.

Table B.4 — Device classification according to IEC 60947, Annex G

Domain ()

Subdomain

classificationDomainld

IEC domain group name

classificationld

powerDistribution

Power distribution

switchboard

circuitBreaker

paowerManitoring

distributionPanﬁi’\

motionControl

Motion control

contactor /\\

protecmter \

sogorer \ L

L CNVAND

o \

\@t}&o n}ww

oWito}ng

po;m'Qner

\)orwt[yr{/alve

measurement

_chtrical

F density
\ &\ \/ flow
< / \) \\) level
[\ (‘\ \j quality
K \ pressure

speedOrRotaryFrequency

/\< \/\\/ radiation
< \ \/ temperature
/\\ \ weightMass

distanceOrPositionOrPresence

operatorl faBQ > Dialogue / operator interfaces pushButton
A \ joystick
keypad
pilotLight
steelight
display

combinedButtonsAndLights

operatorStation

modulesAndControllers

Logic / universal I/O modules
and controllers

generallnput

generalOuput

combinedIinputOuput

relay

timer

scanner

programmableController
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<Schema name="FDTDataTypesSchema" xmIns="urn:schemas-microsoft-com:xml-data" xmIns:dt="urn:schemas-microsoft-
com:datatypes">

<I--Definition of Attributes-->

<AttributeType name="alarmType" dt:type="enumeration" dt:values="highHighAlarm highAlarm lowLowAlarm lowAlarm"/>

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

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

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

<Attribute Type name="byteLength" dt:type="ui4"/>

<AttributeType name="classificationld" dt:type="enumeration" dt:values="flow level pressure temperature valve positioner
actuator nc_rc encoder speedDrive hmi analoglnput analogOutput digitallnput digitalOutput electrochemicalAnalyser
dtmSpecific universal analyser remotelO analogCombinedIO digitalCombinedlO recorder controller angle limitSwitch converter
motor switchboard circuitBreaker powerMonitoring distributionPanel contactor protectionStarter softStarter drive axisControl
motor@ontrolCenter controlValve electrical density quality speedOrRotaryFrequency radiation weightMass
distan¢eOrPositionPresence pushButton joystick keypad pilotLight stackLight display combinedButtonsAndLights
operatprStation generallnput generalOutput combinedInputOutput relay timer scanner programmabl¢Controlter"/>

<Attribute Type name="communicationError" dt:type="enumeration" dt:values="abort busy inydlidCommunicationRefefence
noConnection noParallelServices noPendingRequest unknownError timeout dtmSpecific notSyggorted
sequenceTimeExpired"/>

<AttributeType name="dataSetState" dt:type="enumeration" dt:values="default validModified javali
allDatglLoaded"/>

<AttributeType name="dataType" dt:type="enumeration" dt:values="byte float do
bitEnumerator index ascii packedAscii password bitString hexString date time dateAnd Nme duratiy
dtmSpgcific"/>

<Attribute Type name="dataTypeDescriptor" dt:type="string"/>

<AttributeType name="date" dt:type="date"/>

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

<AttributeType name="display" dt:type="string"/>
<Attribute Type name="displayFormat" dt:type= strmg"/>
<AttributeType name="errorCode" dt:type="bin.hex/>
<Attribute Type name="id" dt:type="string"/>
<AttributeType name="idref" dt:type="string"/>
<AttributeType name="index" dt:type="ui4"/>
<AttributeType name="name" dt:type="string"/>
<AttributeType name="number" dt:type="numbe
<AttributeType name="reference.dt: type- strlng
<AttributeType name="signalType™dt:
<Attribute Type name="staticValye" dt>
<AttributeType name="stattisFlagdt:type=
<AttributeType name="storageSta
<AttributeType nam-"strig‘ di'type
<AttributeType nan 3
<AttributeType na
<AttributeType name="
<AttributeType name=ve
<Attribute Type nange="h

<Attribute Type pame=

<Attribute Typé

<A ttrlbuteTy pe

<Attribujé

<Attribt

<Attribute ¢

<Attribute Type ame— 3 nufacturerld" dt:type="ui4"/>

<AttributeType hame="bugCategory" dt:type="uuid"/>

<Attributedype name="sdbstitute Type" dt:type="enumeration" dt:values="lastValue lastValidValue upperRange
lowerRange!'/>

<AttributeType name="path" dt:type="uri"/>

<Attribute Type 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"/>

<Attribute Type name="documentClassification" dt:type="enumeration" dt:values="help technicalDocumentation
orderinglnformation miscellaneous"/>

<Attribute Type name="deviceGraphicState" dt:type="enumeration" dt:values="device diagnosis oem"/>

<AttributeType name="deviceTypelnformationPath" dt:type="uri"/>

<Attribute Type name="systemGuiLabel" dt:type="string"/>

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

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

<AttributeType name="channelMode" dt:type="enumeration" dt:values="communication moduleSlot processValue"/>

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

<Attribute Type name="physicalLayer" dt:type="uuid"/>

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

<Attribute Type name="modifiedInDevice" dt:type="boolean" default="0"/>
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<AttributeType name="dtmStateMachine" dt:type="enumeration" dt:values="communicationSet goingOnline goingOffline
online"/>

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

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

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

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

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

<Attribute Type name="classificationDomainld" dt:type="enumeration" dt:values="powerDistribution motionControl
measurement operatorinterface modulesAndControllers"/>

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

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

<AttributeType name="levelOfSupport" dt:type="enumeration" dt:values="full partial" />

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

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

</ NrihulnT\Jlrr‘\n ngmn—"grr_\rr_\lir-gﬁnnnnmain" rlf-lyrr_\n—"eiring"/>

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

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

<l}-Definition of Elements-->
<BlementType name="Semanticlnformation" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="applicationDomain" required="yes"/>
<attribute type="semanticld" required="yes"/>
<attribute type="address" required="no"/>
ElementType>
<BlementType name="LowerRawValue" content="empty" model="closg
<attribute type="nodeld" required="no"/>
<attribute type="number" required="yes"/>
</ElementType>
<HBlementType name="UpperRawValue" content=
<attribute type="nodeld" required="no"/>
<attribute type="number" required="yes"/>
</ElementType>
<ElgmentType name="Current" content="empty" model=
<dttribute type="nodeld" required="no"/>
<gttribute type="dataSetID" required="yes"/>
<dttribute type="description" regdired="no
</ElgmentType>
<ElementType name="Suppaorted"
<dttribute type="nodeld" requ
ttribute type="dataSet|D

e ;
dttribute type="leyelQfSupport"
<dttribute type="d 'on"
</ElgmentType>

A

A

<ElementType name="D ent="eltonly" model="closed">
<dttribute type="nod €
<glement type=" q ] axObeurs="1"/>
<glement type: y ="0"axOccurs="*"/>
</ElgmentType
<ElenentType ngme=" ClaSsifidationld" gbntent="empty" model="closed">

<gttribyte typ
<dttribute.type=
</ElgmentType
<ElgmentType ham
dattribute type="nod
<gttribute type="classifiCationDomainld" required="no"/>
<dlement type="Classificationld" minOccurs="1" maxOccurs="*"/>
</ElementType>
<EldmentFype-rame=—Boeltalte—ecen
<attribute type="nodeld" required="no"/>
<attribute type="boolValue" required="no"/>
</ElementType>
<ElementType name="Deadband" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="number" required="yes"/>
</ElementType>
<ElementType name="AlarmEnumerationEntry" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="bitPosition" required="yes"/>
<attribute type="name" required="yes"/>
<attribute type="boolValue" required="yes"/>
<attribute type="descriptor" required="no"/>
</ElementType>
<ElementType name="AlarmEnumerationEntries" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="AlarmEnumerationEntry" minOccurs="1" maxOccurs="*"/>
</ElementType>
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<ElementType name="DeviceTypeVariant" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="deviceTypeVariant" required="yes"/>
<attribute type="deviceTypeVariantInfo" required="no"/>
<attribute type="orderCode" required="no"/>
</ElementType>
<ElementType name="DeviceTypeVariants" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="DeviceTypeVariant" minOccurs="1" maxOccurs="*"/>
</ElementType>
<ElementType name="BusRedundancy " content="empty" model="closed">
<attribute type="busRedundancy " required="yes"/>
</ElementType>
<ElementType name="ChannelMode" content="empty" model="closed" >
<attribute. rnqn ired="na" i\/pn—"nndnld"l>
<attribute required="yes" type="channelMode"/>
</E]ementType>
<ElementType name="ChannelModes" content="eltOnly" model="closed" >
<attribute required="no" type="nodeld"/>
<element type="ChannelMode" minOccurs="1" maxOccurs="*"/>
</BlementType>
<ElementType name="Channellnformation" content="eltOnly" model="closed" >
<attribute required="no" type="nodeld"/>
<element type="BusCategories" minOccurs="1" maxOccurs="1"/>
<element maxOccurs="1" minOccurs="1" type=" ChannelModes"/>
</HlementType>
<HlementType name="CommunicationTypeEntry" content="empty" mgde
<attribute type="nodeld" required="no"/>
<attribute type="communicationType" required="yes"/>
</ElementType>
<HlementType name="Devicelcon" content="emp
<attribute type="nodeld" required="no"/>
<attribute type="deviceGraphicState" require
<attribute type="path" required="yes"/>
</ElementType>
<BlementType name="DeviceBitmap" content="¢
<attribute type="nodeld" required="no"/
<attribute type="device@bqphicSta
<attribute type="path"
</ElementType>
<HlementType name="Substifute

<attribute type>
</ElementType>
<BlementType nam

<HlementTypeg

</ElementType>
<HBlementType name="BusCategory" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>

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

" o=t N/
regaea=—"hno~

<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>

<I--Definition of a document entry, which specifies a path to a DTM provided document-->

<ElementType name="DocumentFile" content="empty" model="closed">
<attribute type="file" required="yes"/>

</ElementType>

<ElementType name="DocumentUrl" content="empty" model="closed">
<attribute type="url" required="yes"/>

</ElementType>

<ElementType name="DocumentExe" content="empty" model="closed">
<attribute type="file" required="yes"/>
<attribute type="parameters" required="no"/>

</ElementType>

Coat
SSTategoryrvatt
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<ElementType name="DtmDocument" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="label" required="yes"/>
<attribute type="help" required="no"/>
<attribute type="documentClassification" required="yes"/>
<attribute type="documentLanguageld" required="no"/>
<group order="one" minOccurs="1" maxOccurs="1">
<element type="DocumentFile" minOccurs="0" maxOccurs="1"/>
<element type="DocumentUrl" minOccurs="0" maxOccurs="1"/>
<element type="DocumentExe" minOccurs="0" maxOccurs="1"/>
</group>
</ElementType>

<ElementType name="DtmDocuments" content="mixed" model="closed">

<attribute tvoe="nodeld" reguired="no"/>
2iad =t

<group order="many">

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

<HBlementType name="DtmDeviceType" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>

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

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

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

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

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

<attribute type="deviceTypelnformation" required="no"/>
<attribute type="deviceTypelnformationPath" required="no"/>
<attribute type="classificationld" required="no"/>
<attribute type="dtmDevTypelD" required="ng

<attribute type
<attribute tyg

<attribute-typ
</ElementType>
<HBlementType name="NumberData" content="empty" model="closed">
<attribute type="nodeld" required="no"/>

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

e="descxjptor" required="no"/>

</Hemenrthype

<ElementType name="StringData" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="string" required="yes"/>

</ElementType>

<ElementType name="TimeData" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="time" required="yes"/>

</ElementType>

<l-- Definition of Binary Variable -->

<ElementType name="BinaryVariable" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="binData" required="yes"/>

</ElementType>

<l-- Definition of Enumerator Variable -->

<ElementType name="EnumeratorEntry" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="index" required="yes"/>
<attribute type="name" required="yes"/>


https://iecnorm.com/api/?name=8a360970fd79dfba7599984db94a17d7

- 278 - PAS 62453-1 © IEC:2006(E)

<attribute type="descriptor" required="no"/>
</ElementType>
<ElementType name="Variable" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="EnumeratorEntry" minOccurs="1" maxOccurs="1"/>
</ElementType>
<ElementType name="EnumeratorEntries" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="EnumeratorEntry" minOccurs="1" maxOccurs="*"/>
</ElementType>
<ElementType name="BitEnumeratorEntries" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="EnumeratorEntry" minOccurs="1" maxOccurs="*"/>
</ElementType>
< Inmnnﬂ'\/pn name="Enumeratar\/ariahla" r-r\nfnni—"nlfnnly" model="clased">
<attribute type="nodeld" required="no"/>
<element type="Variable" minOccurs="1" maxOccurs="1"/>
<element type="EnumeratorEntries" minOccurs="0" maxOccurs="1"/>
</ElementType>
<l}- Definition of Bit Enumerator Variable -->
<BlementType name="BitVariable" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="EnumeratorEntry" minOccurs="0" maxOccurs="*"/>
</ElementType>
<BlementType name="BitEnumeratorVariable" content="eltOnly" model="clgs
<attribute type="nodeld" required="no"/>
<element type="BitVariable" minOccurs="1" maxOccurs="1"/>
<element type="BitEnumeratorEntries" minOccurs="0" maxOcc
</ElementType>
<l1- Definition of Unit -->
<HBlementType name="Unit" content="eltOnly" mogel="close
<attribute type="nodeld" required="no"/>
<attribute type="readAccess" required="no
<attribute type="writeAccess" required="no"/>
<group order="one" minOccurs="0" maxOccurs
<element type="EnumeratorVariable"/>
<element type="ChannelReference"/>
</group>
</ElementType>
<l}- Definition of LowerRange --
<H

</group>
</ElementType
<!3- Definitio

<H

<element type="ChannelReference"/>
</group>
</ElementType>
<! DefinitionefRenges
<ElementType name="Range" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="LowerRange" minOccurs="1" maxOccurs="1"/>
<element type="UpperRange" minOccurs="1" maxOccurs="1"/>
<element type="Unit" minOccurs="0" maxOccurs="1"/>
<element type="LowerRawValue" minOccurs="0" maxOccurs="1"/>
<element type=" UpperRawValue " minOccurs="0" maxOccurs="1"/>
</ElementType>
<ElementType name="Ranges" content="eltOnly" model="closed">
<attribute type="readAccess" required="no"/>
<attribute type="writeAccess" required="no"/>
<attribute type="nodeld" required="no"/>
<element type="Range" minOccurs="1" maxOccurs="*"/>
</ElementType>
<l-- Definition of Channel References -->
<ElementType name="ChannelReference" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="idref" required="yes"/>
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<element type="Channellnformation" maxOccurs="1" minOccurs="0" />
</ElementType>
<ElementType name="ChannelReferences" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="ChannelReference" minOccurs="1" maxOccurs="*"/>
</ElementType>
<I-- Definition of Alarms -->
<ElementType name="StaticValue" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="staticValue" required="yes"/>
</ElementType>
<ElementType name="Alarm" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="alarmType" required="yes"/>

<clementitvoe="Unit" minQccurs="0"maxOccurs="1"/>
2l

<group order="one" minOccurs="0" maxOccurs="1">
<element type="StaticValue"/>
element type="NumberData"/>
element type="AlarmEnumerationEntries"/>
<element type="ChannelReferences"/>

</group>
</ElementType>
<HlementType name="Alarms" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<element type="Alarm" minOccurs="1" maxOccurs="*"/>
</ElementType>
<l}- DtmVariable -->
<HBlementType name="Display" content="empty" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="string" required="yes"/>
</ElementType>
<BlementType name="DtmVariableReference" gontent="¢
<attribute type="nodeld" required="no"/>
<attribute type="reference" required="yes"/>
</ElementType>
<W}- StructuredVariable -->
<H

A_A

</group>
</ElementType>
<BlementType nam Sprict eEIemnts

</E
<H

</E
<H

<attribute type="dataType" required="yes"/>
<attribute type="byteLength" required="no"/>
<dttribute type "dlsplayFormat required="no"/>

" " fay =ugn =ugn

= O
grotp-of der="ene RO eeHts e CEHFS

<element type="StringData"/>
<l-- for types: ascii, packedAscii, password, bitString, hexString -->
<element type="NumberData"/>
<l-- for types: float, double, int, unsigned, index -->
<element type="TimeData"/>
<l-- for types: date, time, dateAndTime, duration -->
<element type="EnumeratorVariable"/>
<l-- for type: enumerator -->
<element type="BitEnumeratorVariable"/>
<l-- for type: bitEnumerator -->
<element type="BinaryVariable"/>
<l-- for types: binary, dtmSpecific -->
<element type="StructuredVariable"/>
<l-- for type: structured -->
</group>

</ElementType>

<!I-- SubstituteValue -->

<ElementType name="SubstituteValue" content="eltOnly" model="closed">
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<attribute type="nodeld" required="no"/>
<group order="one" minOccurs="1" maxOccurs="1">
<element type="SubstituteType"/>
<element type="Variant"/>
</group>
</ElementType>
<l-- Value -->
<ElementType name="Value" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>
<attribute type="readAccess" required="no"/>
<attribute type="writeAccess" required="no"/>
<group order="one" minOccurs="1" maxOccurs="1">
<element type="Display"/>
<element type="Variant"/>

</group>
= g

</ElementType>

<l}- DTMVariableStatus -->
<BlementType name="StatusInformation" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>

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

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

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

<l}- DtmVariable -->

<BlementType name="DtmVariable" content="eltOnly" model="closed">
<attribute type="nodeld" required="no"/>

<element type="Semanticlnformation" minOccurs="0" maxOccurs>
<attribute type="name" required="yes"/>

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

<element type="Value" minOccurs="1" maxOccurs="1"/>
<element type="Unit" minOccurs="0" maxOc
<element type="Ranges" minOccurs="0"
<attribute type="statusFlag" required="no"
<element type="StatusInformation" minOccurss< ) N
</ElementType>

<BlementType name="DtmVariables" content="

<element =
</group>
</ElementType>

<l}- Communication Dat

eld" reqyired="no"/>

: icationError" required="yes"/>

<attribute-type= equired="yes"/>

<attribute.type="errop€ode" required="no"/>

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

</Schema=

B.2 FDTApplicationldSchema

The application id schema is used as a global FDT definition. 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.

Attribute Description

applicationld Identification of the current application context (The enumeration refers to the

DTM Realization Elements)
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Tag

Description

Applicationld

FDT global application id coded as an enumeration

FDTApplicationlds

Collection of application id

FDT

Root tag

<Schema name="FDTApplicationldSchema" xmIns="urn:schemas-microsoft-com:xml-data" xmlIns:dt="urn:schemas-microsoft-

com:datatypes" xmins:fdt="

'x-schema:FDTDataTypesSchema.xml">

<!--Definition of Attributes-->

<AttributeType name="'

"applicationld" dt:type="enumeration" dt:values="fdtAdjustSetValue fdtAssetManagement

fdtAuditTrail fdtConfiguration fdtDiagnosis fdtForce fdtManagement fdtObserve fdtOfflineCompare fdtOfflineParameterize

fdtOnlj

<l}- Applicationld specifies the standard user interface called -->

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

</ElementType>

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

<l}- FDTApplicationlds: a list of application -->
<HBlementType name="FDTApplicationlds" content="eltOnly" model="closed">

</ElementType>

<attribute type="fdt:nodeld" required="no"/>
<element type="Applicationld" minOccurs="0" maxOccurs="*"/>

<l- main FDT element -->
<BlementType name="FDT" content="eltOnly" model="closed">

</ElementType>
</Sche¢ma>

Example:

Used at: IDtm::C

The user informati
initiajization abouf t

<attribute type="fdt:nodeld" required="no"/>
<element type="FDTApplicationlds" minOccurs="1" maxOccurg

See psage within DTMFunctionsSche &
B.3 | FDTUserIinformationSe

a5 a global FDT definition. It informs the DTM d
ts of the current user.

uring

Ayﬁb{t& @J \ Description

administrah\\ \\\%ﬁescribing if the user has administrative right (default to “FALSE”)

loginlocation

Description of the location the user logged in

loginTlime

Time of last login

oemSegrvice

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 (may be given by the user)

userLevel

User level specifying users rights

userName

Name of the current user

Tag

Description

FDTUserInformation

Description of the user role

FDT

Root tag

<Schema name="FDTUserInformationSchema" xmIns="urn:schemas-microsoft-com:xml-data" xmins:dt="urn:schemas-

microsoft-com:datatypes’

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

<!--Definition of Attributes-->
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<AttributeType name="administrator" dt:type="boolean" default="0"/>
<AttributeType name="loginLocation" dt:type="string"/>
<AttributeType name="loginTime" dt:type="dateTime"/>
<AttributeType name="oemService" dt:type="boolean" default="0"/>
<AttributeType name="projectName" dt:type="string"/>
<AttributeType name="sessionDescription" dt:type="string"/>
<AttributeType name="userLevel" dt:type="enumeration" dt:values="observer operator maintenance
planningEngineer"/>
<AttributeType name="userName" dt:type="string"/>
<l-- FDTUserInformation -->
<l--the contents of an FDTUserInformation instance lies in the responsibility of the frame-application only -->
<ElementType name="FDTUserInformation" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
—<attribute-type="projectNarme required=—yes+
<!-- project name -->
<attribute type="userName" required="yes"/>
<l-- user name -->
<attribute type="userLevel" required="yes"/>
<l-- user level as defined within the FDT sepcification -->
<attribute type="oemService" required="no"/>
<l-- oemService set to True enables OEM access -->
<attribute type="administrator" required="no"/>
<l-- administrator set to True enables administrative access -->
<attribute type="loginTime" required="no"/>
<!-- time and date of login for this session -->
<attribute type="loginLocation" required="no"/>
<l-- station description at which the user loged in -->
<attribute type="sessionDescription" required="no"/>
<!-- descriptive string for the actual sessio
</ElementType>
<lt- FDTUserInformation -->
<HlementType name="FDT" content="eltOnly"
<attribute type="fdt:nodeld" required="no",

<element type="FDTUserInformation" minOcc W:
</ElementType>
</Schema>

"1 u/>

Example:

<?xmlfversion="1.0" eptQding=

<FDT xmlns="x-sch i erpa. g xmins:fdt="x-schema:FDTDataTypesSchema.xml">
<KDTUserInformatio e i erL evel="maintenance" loginTime="2000-05-07T18:39:09"

loginLpcation="WorkStatis g Sfi he actor may specify his session here!"/>

</FDT>

B.4| DTM
Used at: ID

The KML doeumentypfovides DTM specific information.

{‘ﬁ:ibute Description

major Major part of the FDT-Specification version on which the implementation of a
DTM is based. For FDT-Specification 1.2.1.0 it must be set to ‘1’

minor Minor part of the FDT-Specification version on which the implementation of a
DTM is based. For FDT-Specification 1.2.1.0 it must be set to ‘2’

release Release part of the FDT-Specification version on which the implementation of
a DTM is based. For FDT-Specification 1.2.1.0 it must be set to ‘1. It is highly
recommended to use this attribute

build Build part of the FDT-Specification version on which the implementation of a
DTM is based. For FDT-Specification 1.2.1.0 it must be set to ‘0’. It is highly
recommended to use this attribute
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