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Integracja elementów automatyki
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Protokół HART

Frequency Shift Keying
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Protokół HART

Dwa kanały komunikacji
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Device Description (DD)

Device Description Language (DDL)

język tekstowy do opisywania standardów
i charakterystyk urządzeń obiektowych
szeroko używany języka w automatyce
maszynowej i procesowej
standard przemysłowy do integracji
inteligentnych urządzeń obiektowych
z systemami automatyki
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Komendy HART (przykłady)

Universal Commands
Odczytywanie nazwy producenta i typ urządzenia
Odczytywanie głównej zmiennej (PV) i jednostek
Odczytywanie wartości wyjścia prądowego i wartości
w procentach

Common Practice Commands
Zapisywanie zakresów
Kalibracja
Przeprowadzanie testów (self–test)
Procedura restartu urządzenia

Device Specific Commands
Odczytywanie/zapisywanie informacji konstrukcyjnych
Kalibracja wewnętrznych sensorów
Uruchamianie regulatorów PID
Charakterystyki zaworów
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EDDL – Electronic Device Description
Language

EDDL jest integralną częścią protokołów

FOUNDATION fieldbus
PROFIBUS
PROFINET
4-20 mA/HART
WirelessHART
and HART-IP
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EDDL – Electronic Device Description
Language

Rozszerzenie do DD
Dodatkowe obiekty graficzne
Wsparcie okienkowe
Zwiększone możliwości matematyczne
Przechowywanie i dostęp do plików i danych
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FDT Group

Join Today

© 2013 FDT Group. All product brands or product names may be trademarks of their respective owners.Order No. IB5EN, Status April 2013.

For further information please visit www.fdtgroup.org or contact the FDT Group Business Office:
FDT Group AISBL – B.P. 20 – 1370 Jodoigne – Belgium – Phone : +32 (0)10 22 22 51 – Fax : +32 (0)10 77 90 81 – Email : businessoffice@fdtgroup.org

More than 80 of the leading, most influential  
automation companies support FDT.
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FDT/DTM

Technologia FDT/DTM

Otwarta technologia umożliwiająca użytkownikom na łatwy dostęp
i pobieranie informacji z inteligentnych urządzeń obiektowych.
Grupa FDT Group przeprowadza certyfikację urządzeń obiektowych.
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FDT/DTM

FDT – Field Device Tool
standardowa integracja niezależnie stworzonych komponentów
wsparcie dla dowolnego protokołu przemysłowego
wytwarzanie komponentów można przeprowadzać w dowolnym
języku i narzędziu
definicja interfejsu pomiędzy FDT Frame Application i DTM

FDT Frame Application

Środowisko programistyczne umożliwiające
Zarządzanie DTM
Zarządzanie użytkownikami
Zarządzanie danymi
Konfigurowanie sieci
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FDT/DTM
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The FDT concept can in simplified terms be compared 
to a method used in office communications (Figure 2). A 
good example here is a printer with a compatible device 
driver and an integrated graphic user interface, which 
appears in always the same fashion and with the same 
functions, for example in different office applications.  
With FDT a device driver (DTM) is made available for 
the field device that allows access to the device via a 
graphical user interface.

 

Figure 2: Printer driver and DTM in comparison

 

 

Through the FDT specification general interoperability is 
ensured so that each DTM, regardless of manufacturer, 
can be run in every FDT Frame Application (Figure 3).  

The FDT Technology requires no specific adaptation 
of the field devices (for example, firmware or 
hardware) and can therefore be used universally for 
every device with a communications interface. The 
communication protocol supported by the device 
and the device properties are completely mapped by 
the FDT Technology software on the PC. As a result, 
not only can new plants be equipped with FDT but 
the technology also allows retroactive introduction 
of the FDT in existing systems. When retrofitting an 
existing system, no modification or replacement of the 
installed device is required. The existing network of bus 
systems, communications facilities, and field devices 
may be used without change. The DTMs must simply 
be installed in the FDT Frame. 
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Figure 3: Interoperability between DTMs and FDT Frame Applications

Any o�ce
application

Any FDT
application

st
an

da
rd

iz
ed

 in
te

rf
ac

es

delivered by hardware vendor

delivered by hardware vendor

Printer

driver

The FDT concept can in simplified terms be compared 
to a method used in office communications (Figure 2). A 
good example here is a printer with a compatible device 
driver and an integrated graphic user interface, which 
appears in always the same fashion and with the same 
functions, for example in different office applications.  
With FDT a device driver (DTM) is made available for 
the field device that allows access to the device via a 
graphical user interface.

 

Figure 2: Printer driver and DTM in comparison

 

 

Through the FDT specification general interoperability is 
ensured so that each DTM, regardless of manufacturer, 
can be run in every FDT Frame Application (Figure 3).  

The FDT Technology requires no specific adaptation 
of the field devices (for example, firmware or 
hardware) and can therefore be used universally for 
every device with a communications interface. The 
communication protocol supported by the device 
and the device properties are completely mapped by 
the FDT Technology software on the PC. As a result, 
not only can new plants be equipped with FDT but 
the technology also allows retroactive introduction 
of the FDT in existing systems. When retrofitting an 
existing system, no modification or replacement of the 
installed device is required. The existing network of bus 
systems, communications facilities, and field devices 
may be used without change. The DTMs must simply 
be installed in the FDT Frame. 

4

Figure 3: Interoperability between DTMs and FDT Frame Applications

DTM – Device Type Manager
Dostarczane przez producenta
Przedstawia kompletną logikę
i parametry urządzenia
Standardowy interfejs do FDT
Frame Application
Może być użyty z dowolną FDT
Frame Application
DTM Style Guide
Graficzny interfejs użytkownika
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FDT/DTM

Interfejs DTM

14 Yokogawa Technical Report English Edition, No. 44 (2007)

FDT/DTM SPECIFICATIONS AND SOFTWARE
CONFIGURATION

The FDT framework, which is called the FDT frame
application, provides an environment for DTM operation. A
software interface between this FDT frame application and DTM
is called the FDT interface.

DTM contains two types of DTM: device DTM for field
devices and communication DTM for field communication
control. In addition, a gateway DTM is available to connect
HART devices via the HART multiplexer or PROFIBUS and
support communication between the devices.

As shown in Figure 1, the relation between the FDT frame
application and DTM is similar to that between the Windows
office application and printer driver. A dedicated printer driver is
provided for each printer and a standard interface is available in
each printer driver. The office applications can print data on any
printer via this standard interface. In FDT, a DTM driver specific
to a field device is provided and a standard interface is available
in this driver. FDT frame applications such as the engineering
system and asset management system can use the field devices
via this FDT interface.

The FDT specification started to be prepared in 1998 by some
conference members of the Zentralverband Elekrotechnikund
Elekrinikindustrie (ZVEI). This specification has since been
refined by the PROFIBUS working group and is now managed by
a nonprofit organization, FDT Group AISBL, which consists of
about 60 automation-related companies. In this organization, a
technical committee consists of a specification working group, a
test authentication working group and an interoperability project.
The specification working group contains several teams
responsible for maintainability, promotion activities for IEC, and

communication protocols, and it continues to contribute to
specification improvement, new protocol support.

DTM employs the Microsoft Windows COM technology as
the core and exchanges data between the FDT frame application
and DTM in the XML document format. In addition, it employs
Active X technology for the graphical user interface (GUI). In
FDT, Active X control is displayed on the frame application and
is connected to DTM for data exchange.

The EDDL-based host system employs a different GUI in
each system. In contrast, FDT/DTM provides a GUI based on
Active X, so the same GUI is available on each FDT frame
application. In addition, FDT/DTM provides communication
DTM to support various protocols for communication. When
used in conjunction with a gateway DTM, it can support any
communication topology involving complicated routes.
Furthermore, FDT/DTM can also be used for protocols other than
HART which is widely employed in the process control field,
FOUNDATIONTM fieldbus and PROFIBUS. At present, it can even be
used for protocols such as DeviceNet, Interbus, AS-Interface and
Modbus which are employed in the factory automation fields.

Device DTMs are classified into two types. One is a
dedicated device DTM to support a specific field device and the
other is a universal device DTM to apply for many field devices.
The universal device DTM includes a generic DTM for
supporting only the general parameters of each field device and a
profile DTM, etc.

Though the dedicated device DTMs are provided by field
device vendors, users could become confused in operation of
DTMs if there are significant differences in GUIs among them.
To avoid this, a DTM style guide has been prepared to define a
certain standard.

Figure 2 depicts an FDT interface. In the FDT frame
application, DTM-supplied GUI functions are run as Active X
client applications and project data can be prepared to store such
as DTM device parameter data there.

DTM and the FDT frame application cooperate with each
other via the FDT interface. Each line in Figure 2 shows an
interface.

Figure 1  Comparison between Printer Driver and FDT

Figure 2  FDT Interface
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Typy DTM

Figure 9: DTM categories 

 3.3 Designing DTM user interfaces (Style Guide) 

Uniform look & feel

The graphic user interface of the DTMs is the everyday 
tool for users of the FDT Technology that makes 
a substantial contribution to efficient work with its 
easy-to-understand and uniform structure across all 
manufacturers and device types. Therefore, the FDT 
Group has developed a DTM Style Guide that outlines 
the rules for the structure (look & feel) of the user 
interface. The rules are also set forth in a checklist that 
can serve as a guideline for DTM developers. Style 
Guide compliance is indicated on the certification test 
results. 
The objective of the FDT Group is to ensure that all 
basic functions of a DTM run the same and have a 
uniform appearance while not imposing limitations on 
task and process-oriented views. For this purpose, 
the Style Guide prescribes the division of the user 
interface into general and task-related areas, provides 
a library of icons and their meaning and provides a 
glossary of terms and standard messages in at least 
eight languages. Thus users encounter the listed 
components in all DTMs with the same appearance 

and the same meaning. 
Supplementary requirements of the Style Guide for the 
DTM developers are the ability to reach all elements 
by keyboard as well as a Microsoft Windows-type  
behavior. 

Division of the user interface

The DTM Style Guide defines a scalable DTM user  
interface with defined areas (Figure 10):
•	 �Identification area 

	� This area helps the user uniquely identify the field 
device. In addition to the device and company logo, 
it includes, for example, information about the device 
designation, instrument number, and the version 
information. DTM-specific information is optionally 
available. 

•	 Toolbar (optional)

	� This bar provides buttons that can be used to gain 
quick access to frequently needed functions such as 
Print, Copy, Paste, Diagnostics, etc.  

13

Manufacturer-
speci�c DTM

Gateway DTM
Transition between di�erent 
protocols 

For pro�le-compliant 
parameter groups, 

e.g. PROFIBUS PA

For protocol-compliant 
parameter groups, 

e.g. universal commands 
(HART) 

For a single device

For a device family

Generic DTM

Device DTM 
for devices to measure, to control, ...

Communication DTM for
communication components

Interpreter DTM
Communication DTM
Interface to communication 
systems

USB/RS 485

Ethernet/HART

Ethernet/RS 485

Ethernet/PROFIBUS

PROFIBUS/HART
(Remote I/O)

PROFIBUS/IO-Link
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FDT/DTM

DTM Style Guide

•	 Navigation area (optional)

	� This area includes the various instrument functions, 
arranged via an easy-to-understand tree structure. In 
this structure, users can easily navigate and reach the 
function they need such as configuration, diagnostics 
or maintenance. 

•	 Application area

	� This area is used to display DTM functions that the  
manufacturer requires for specific, application-
oriented tasks. All functions can be processed in 
graphic form (including 3D) and enable the display  
of complex functions such as measured value 
curves, tables, auxiliary functions etc. 

•	 �Action area (in FDT2 this is provided by the Frame 
Application)

	� with buttons for running certain functions, divided  
according into application-oriented and standard 
functions such as OK, Close, Back, etc. 

•	 �Status bar (in FDT2 this is provided by the Frame 
Application)

	� to display general DTM statuses such as online  
access, user rights, parameters changed, etc.

14

Status barAction
area

Navigation
area

Identi�cation
area

Toolbar Application
area

Figure 10: User interface of a DTM with Style Guide-compliant structure 
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EEDL vs. FDT/DTM

Porównanie
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FDT2

Charakterystyka
W pełni kompatybilne z FDT1.x
Potencjał dla przyszłych rozwiązań
Zapewnienie kompatybilności i zabezpieczenia inwestycji
(20-40 lat)
Zarządzanie i rozszerzenie stopnia otwartości na urządzenia
i protokoły
Technologia .NET w zamian COM/ActiveX
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FDT2

Device Model
User Interface

FDT2 Interface

FDT2  Frame Application

4.3 Implementation of FDT2 

Same basic concept

The proven values of the basic FDT concepts are 
completely retained in FDT2 and simply transferred 
to the new technological platform (.NET). The device 
manufacturer further supplies the DTM with device-
specific functions together with the device, and 
provides a user interface as a driver for integration in 
a Frame Application. The DTM user interface makes it 
possible for the user to change device parameters or to 
execute other functions. 

Figure 12: DTM corresponding to FDT2     

Suitability for distributed systems

In contrast to version 1.x, the execution of DTMs in 
“DTM device logic” and “DTM user interface” is sepa-
rated in FDT2 (Figure 12). Similarly, the interaction of 
the DTM and its components is no longer direct be-
tween the DTMs using private interfaces as previously, 
but rather it is done exclusively over the interfaces as 
specified by FDT2 and provided by the Frame Applica-
tion. Now distributed systems can be very simply im-
plemented with execution of the DTM user interfaces 
on spatially separate client computers in conjunction 
with DTM device logic on a single centralized server. 
The DTM device logic is then implemented by a “.NET 
class” and the DTM user interface as .NET WPF or 
WinForms Control. The interaction with the application 
is carried out over .NET interfaces. Great care has been 
taken to ensure that these interfaces are as simple to 
configure as possible. 

Automatic installation 

In FDT 1.x, the DTMs are manually installed, whereby  
the correct DTM for the device type/version in question  
must be searched for and then installed on every 
computer. These limitations do not apply with FDT2, 
as the DTM setup always provides the necessary 
information and functions for automatic installation. 

Greater performance

In FDT2 care was taken to ensure improved 
performance of FDT applications through numerous 
design measures. The call-up times and the allocation 
of RAM on the PC were specially optimized.  

Catalogue update

After installation or uninstallation of DTMs, the changes 
are more quickly available in the DTM catalogue of the 
FDT2 Frame Application.

Partial loading and saving of DTM specific data

Parameters are divided into data blocks and can be 
dynamically loaded during runtime. One instance does 
not have to immediately load the entire data record of 
a DTM, rather it is initially started with the minimum 
required data and parameters of the DTM user interface 
called up. Only if the user calls up further user interfaces 
are the additional data records loaded. This advantage 
is especially apparent in FDT2 Frame Application 
projects with many DTM instances. First, only the DTM 
type information is loaded then the loading of the DTM 
data instance occurs only with corresponding access. 

Calling up over the FDT interface

With FDT2, no XML documents will be exchanged over the 
interfaces; the exchange of data and information occurs 
through .NET objects. The relatively frequent creation and 
parsing as well as filling of the internal data structures 
with information from the XML file are thus eliminated.

Interface to the PLC engineering system 

An interface for the PLC programming environment, 
called the PLC tool interface, is also among the new 
features of FDT2. The process map of a device can 
thus be configured over the device DTM and be 
checked over the PLC engineering system before 
the changes are activated in the PLC. Further details 
are described in the chapter “PLC Tool Interface” .
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Własności
Wszystkie zalety FDT1.x
Rozdzielenie Device Model i User
Interface
Automatyczna instalacja
Zwiększona efektywność
PLC Tool Interface
Zwiększenie bezpieczeństwa danych
Współdziałanie z FDI

Adam Ratajczak DCS – Wykład 4 17 / 35



Wstęp HART DD, EDDL FDT/DTM FDT2 OPC Foundation FDI OI Podsumowanie

OPC Foundation

OPC - OLE for process control

Introduction to OPC

What is OPC?

OPC is the world’s most popular standards-based data-connectivity method. It 
is used to answer one of the automation industry’s biggest challenges:  how to 
communicate between devices, controllers, and/or applications without getting 
caught up in the usual custom driver-based connectivity problems.

Why OPC Succeeds where Custom Drivers Fail

The key to OPC’s success in creating truly vendor-independent communications 
is that OPC abstracts the Data Source (e.g., PLC) and Data Sink (e.g., HMI) 
implementation details from each side so data can be exchanged between 
them without requiring them to know anything about each other’s native 
communications protocol and internal data organization. This is in sharp 
contrast to the custom driver approach of writing applications that, by 
definition, are required to natively communicate with both the Data Source 
and the Data Sink.

How OPC Communication works (Conceptual)

OPC can be represented as an “abstraction” layer that sits between the Data 
Source and the Data Sink, allowing them to exchange data without knowing 
anything about each other.

How OPC Works (Functional View)

The OPC “device abstraction” is realized by using two, specialized OPC 
components called an OPC Client and OPC Server. Each of which is described 
in a following section. What’s important to note is that just because the Data 
Source and Data Sink can communicate with each other via OPC does not 
mean their respective native protocols are no longer necessary or have been 
replaced by OPC. Instead, these native protocols and/or interfaces are still 
present, but only communicate with one of the two OPC components. In turn, 
the OPC components exchange information amongst each other and the loop is 
closed. Data can travel from the Application to the Device without having one 
talk directly to the other.

Benefits of using OPC Connectivity

At first glance, trading a single Custom Driver for two OPC components (OPC 
Client and OPC Server) may not look like much of an improvement but as 
experience has shown, it is. Following are some key benefits of using OPC:

An OPC enabled Application can freely communicate with any OPC-enabled 
Data Source visible to it on the network without the need for any driver 
software, specific to the Data Source.
OPC-enabled applications can communicate with as many OPC-enabled 
Data Sources as they need. There is no inherent OPC limitation on the 
number of connections made. 
Today OPC is so common that there’s an OPC connector available for 
almost every modern and legacy device on the market.  It’s easy to get 
started using OPC.

1.

2.

3.

Figure 2:  OPC serves as an abstraction layer between Data 
Sources and Data Sinks - enabling intercommunication without 
either side having to know the other’s native protocol.

Figure 3:  OPC Client/Server Architecture - A closer look at the 
OPC abstraction layer reveals two components: an OPC Client 
and an OPC Server. OPC specifications define the messaging 
between these two components.
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OPC Foundation

OPC pozwala rozwiązać problemy z połączeniami

Zastrzerzonych protokołów
Sterowniki (Drivers)
Złożona integracja
Obciążenie sieciowe (urządzeń i sterowników)
Zaniechanie wsparcia przez producentów
Wymiana danych na wszystkich szczeblach przedsiębiorstwa
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OPC Foundation

Architektura klient – serwer

What does an OPC Client do?

Conceptually:  OPC Clients represent a data-sink. They initiate and control 
communications with OPC Servers based on what the application they are 
embedded in requests of them. OPC Clients translate a given application’s 
communication requests into an OPC equivalent request and send it to the 
appropriate OPC Server for processing. In turn, when OPC data returns from 
the OPC Server, the OPC Client translates it back into the application’s native 
format so the application can properly work with the data.

Technically:  OPC Clients are software modules used by an application to 
enable it to communicate with any compliant OPC Server visible to it on the 
network. Typically, OPC Clients are embedded in applications such as HMIs, 
trending packages, historians, and report writers to make them inherently 
OPC-enabled.

It is common to refer to the application with an OPC Client embedded in it as 
the “OPC Client” even though only the OPC implementation is the true OPC 
Client.
  
Can OPC Clients Simultaneously Communicate with Multiple 
Devices (OPC Servers)?
  
There are two parts to this answer:
  

First, Semantics:  It’s important to remember that OPC Clients are by 
design only capable of communicating with OPC Servers, not the end 
devices or other data sources. This is necessary because OPC Clients must 
remain protocol independent, otherwise they would fall into the original 
device-driver trap of the past. 
Yes, OPC Clients can communicate with multiple OPC Servers at the same 
time. Effectively, this means an OPC Client can read and write data to and 
from multiple data sources via their respective OPC Servers. 

 
How does an OPC Client Work?

As with the OPC Server, the OPC Client can be conceptually broken down 
into three modules that include:  the Application Communications Module, 
Translation/Mapping Module, and OPC Communications Module. Each of whose 
functions are described below.
 

OPC Communication Module:  While not as involved as the OPC Server 
(the OPC Server portion is more complicated ) it is still crucial for the OPC 
Client to behave correctly as it connects with an OPC Server, exchanges data 
with it, and disconnects without destabilizing the OPC Server.
 
Application Communications Module:  The OPC Client is typically 
written to work within a specific application, so it relies on a few calls to the 
Application’s Programming Interface (API) to allow data to be passed from the 
application down to the OPC Server/Data-Source via the OPC Client. It is also 
possible for a generic OPC Client to communicate with an application via a 
protocol rather an API if the application supports such a protocol. (An example 
of this is the MatrikonOPC Client for ODBC which uses SQL statements over 
ODBC to communicate with a Relation Database application.)

1.

2.

“OPC Clients can communicate 

with multiple OPC Servers at 

the same time.”

Figure 5:  Conceptual OPC Client Anatomy - Mirroring the OPC 
Server, an OPC Client can also be thought of as consisting of 
three modules: Native application communications, Translation/
Mapping module, and a Communications module.

A conceptual view of the inner workings of an OPC Servers looks as follows:

OPC Communications Module:  This part of the OPC Server 
is responsible for properly communicating with a given OPC Client. 
Well written OPC Servers must be fully compliant with the OPC 
Specification(s) they implement to ensure they properly communicate 
with OPC Clients.

Native Communications Module:  The OPC Server should employ 
the most efficient method of communicating with the Data Source. In 
some cases this means connecting to the Data Source directly via its 
native protocol, while in other cases, this means communicating with 
the Data Source via its custom driver via an Application Programming 
Interface (API). Typically, the more experience the OPC Server vendor 
has with the device, the better the OPC Server will utilize the device’s 
communications options.

Translation/Mapping Module:  This is where all the “magic” in an 
OPC Server happens. This module is tasked with properly interpreting 
the arriving OPC requests from the OPC Client and in turning them into 
proper native requests that get sent to the Data Source and vice versa. 
If this is done efficiently, the OPC vendor can keep Data Source loading 
to a minimum while maximizing data throughput.

 
Can an OPC Server from one Vendor Communicate with OPC 
Clients from Other Vendors?

Yes, assuming both the OPC Client and OPC Server are compliant with the 
same OPC specifications, they should be capable of communicating with each 
other regardless of which vendor each OPC component came from.

Can OPC Servers Share Information with other OPC Servers?

OPC Servers do not communicate directly with each other; they are only 
designed to communicate with OPC Clients. There are however, OPC utilities 
like the MatrikonOPC Data Manager (http://www.matrikonopc.com/products/
opc-data-management/opc-data-manager.aspx), designed to specifically make 
this OPC Server-to-OPC Server communication trivial.

OPC Clients 

What is an OPC Client?

An OPC client is software written to communicate with OPC connectors.  It 
uses messaging defined by a specific OPC Foundation specification.
  

•

•

•

“Well-written OPC Servers 

must be fully compliant with 

the OPC specification(s) they 

implement.”

Figure 4:  Conceptual OPC Server Anatomy - Conceptually, 
an OPC Server can be broken down into three modules: OPC 
Communications module, Translation/Mapping module, and a 
Native Communications module.
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OPC Foundation

Obsługiwane kategorie danych (specyfikacje OPC)

Dane w czasie rzeczywistym (OPC DA)
Dane historyczne (OPC HDA)
Alarmy i zdarzenia (OPC A&E)
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OPC Foundation

OPC UA (Unified Architecture)

Technologia SOA (Serviece-oriented architecture) w zamian za
DCOM
Protokół TCP, Web Services, HTTP, Firewalls
Bezpieczeństwo w sieci (prawa dostępu, kodowanie transmisji,
podpisy elektroniczne)
Niezależne od systemów operacyjnych
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FDI Cooperation

Stowarzyszenie

FDI Cooperation, LLC

The � ve major automation foundations, including the FDT Group, 
Fieldbus Foundation, HART Communication Foundation, PROFIBUS & 
PROFINET International, and OPC Foundation have developed a single 
common solution for Field Device Integration (FDI). 

These foundations have combined their efforts to form a joint company 
named FDI Cooperation, LLC (a limited liability company under US law). FDI 
Cooperation, LLC is headed by a “Board of Managers”, which is composed 
of the representatives of the involved organizations, as well as managers of 
global automation suppliers including ABB, Emerson, Endress+Hauser, 
Honeywell, Invensys, Siemens, and Yokogawa. FDI LLC marks an unprec-
edented level of cooperation among suppliers and foundations to achieve a 
single integration technology for the benefit of end users. FDI’s mandate is 
to specify and develop a single technology for the integration of intelligent 
devices throughout all areas of the plant in automation solutions.

 
The key to interoperability

FDI Cooperation Team

Contact us:
fdi@fdi-cooperation.com
www.fdi-cooperation.com
or the technology foundations

HART® Communication Foundation:
hcfadmin@hartcomm.org
www.hartcom.org

Fieldbus Foundation:
info@fieldbus.org
www.fieldbus.org

OPC Foundation:
michael.bryant@opcfoundation.org
www.opcfoundation.org

Profibus user Organization:
pi@profibus.com
www.profibus.com

FDT Group AISBL:
info@fdtgroup.org
www.fdtgroup.org

Get to the top
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Get to the top
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FDI – Field Device Integration

Ease of use

for users

Ease of use

for system

administrators

Robustness

Migration

and investment

protection

Interoperability

Łatwość użycia (Użytkownik)

Jednakowy wygląd dla wszystkich
urządzeń, niezależnie od
producenta, typu i protokołu
Style Guide dla producentów
Wizardy do kalibracji i innych
procedur
Wielojęzykowe etykiety parametrów
Funkcjonalność ze starszymi
systemami (EDD, FDT)
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FDI – Field Device Integration

Ease of use

for users

Ease of use

for system

administrators

Robustness

Migration

and investment

protection

Interoperability

Łatwość użycia (Administrator)

Połączenie z ERP i MES poprzez
OPC UA
Ograniczone instalowanie
dodatkowych programów
Podstawowe funkcje są niezależne
od urządzeń

Adam Ratajczak DCS – Wykład 4 25 / 35



Wstęp HART DD, EDDL FDT/DTM FDT2 OPC Foundation FDI OI Podsumowanie

FDI – Field Device Integration

Ease of use

for users

Ease of use

for system

administrators

Robustness

Migration

and investment

protection

Interoperability

Współdziałanie
Wsparcie HART, FF, PI
Rozówj FDI Host jest zarządzany
przez FDI Cooperation
Interfejsy host–klient są oparte na
OPC-UA
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FDI – Field Device Integration

Ease of use

for users

Ease of use

for system

administrators

Robustness

Migration

and investment

protection

Interoperability

Odporność
Pakiety FDI nie wpływają na
odporność systemu
Pakiety FDI nie są programami
Wsparcie dla różnych wersji tego
samego urządzenia
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FDI – Field Device Integration

Ease of use

for users

Ease of use

for system

administrators

Robustness

Migration

and investment

protection

Interoperability

Gwarancja migracji i inwestycji
Nowe wersje FDI host muszą być
zgodne ze starszymi wersjami
Zainstalowane urządzenia mogą
kontynuować pracę tak długo jak
tylko FDI Host wspiera niezbędne
EDDL czy FDT
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FDI – Field Device Integration

Pakiet FDI
Zbiór plików

1 Electronic Device Description (EDD)
2 Device Definition (Def)
3 Business Logic (BL)
4 User Interface Description (UID)
5 User Interface Plugin (UIP) – opcjonalne (oparte na Windows

Presentation Foundation (WPF))
6 Załączniki:

1 Dokumentacja
2 Specyfikacja protokołu
3 itp.
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FDI – Field Device Integration

Pakiet FDI c.d.

Device Package

UIP
(optional)

Attach-

Ments
(optional)

Electronic Device

Description

Language

(EDDL)

Windows

Presentation

Foundation

(WPF)

Device Definition (Def)

Business logic (BL)

User Interface (UID)

Programmed User Interface

Device Applications

Manuals

Certificates

Protocol specific

Files (GSD(ML),

etc.)

EDD

FDI encoded file format

Def BL UID
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FDI – Field Device Integration

FDI host

Import

Nested

Communication

Device Package

EDDL UIP
Optional

Attach-

ments

OPC UA Services

Communication Server

FDI Client

FDI Server

EDD Engine

OPC UA Services

Information Model

FDI Host

UID

Renderer

UIP

Hosting

Device
defininition

Business logic
Communication

User Interfaces
Device
Applications

Generic OPC

UA Client
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Program partnerski Open Integration

Combination of the best products

Open Integration2

Partner program Open Integration
Sustainable collaboration in the interest of our customers

Open Integration: 

Endress+Hauser’s partner 
program for practical testing 
of multi-vendor automation 
topologies.

•	Typical selection of system 
components and field devices 
for the application 

•	Joint integration testing of the 
complete reference topology 

•	Documentation of the most 
important procedural steps 
and test results 

•	Sustainable cooperation with 
partners with regular retesting

Open Standards exist primarily 
because they enable our customers to 
select and combine the best products 
for automating their process plant 
from the wide range on the market.

In order that this decided advantage 
is not reduced by potential integration 
problems, we test, together with our 
partners, the interoperability of our 
respective products in combinations 
that are found in practice.

Reference topologies as validated 
recommendations for common 
customers:

Depending on the target market, 
typical requirements on automation 
are taken into account and a relevant 
selection of suitable system components 
and field devices is made.

This combination is tested and 
documented before it is published as 
the mutual recommendation of the 
partners involved. Thus, customers 
receive concrete and successful 
validated suggestions for the 
automation of their process plant.

Expertise in digital communication 
and integration of field devices:

As a leading supplier of process 
instrumentation, Endress+Hauser 
has over 20 years experience, 
a comprehensive infrastructure 
and established processes for the 
verification of its field devices against 
the most important process control 
systems. After agreement, we are 
now sharing all this with our Open 
Integration partners.

Open Integration: open standards / validated integration

Combination of the best products for the automation of your plant

Endress+Hauser
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Partner program Open Integration

Partnerzy

Partners and Projects

Partner program Open Integration
Status October 2015

The partner program is open to 
all market participants, who – like 
Endress+Hauser – consequently rely 
on open standards for digital 
communication and integration of 
field devices. Together with our 
partners we work on various projects.

Partners who are in the program already

Open Integration Partners

... ... ... ...

SD
01

60
9S

/0
4/

EN
/0

1.
15

Open Integration Projects

Process Control System Technology Industry Status
Mitsubishi Electric MELSEC System Q PROFIBUS Water & Wastewater released

Schneider Electric Modicon M580 PROFIBUS Primaries & Metal released

Honeywell Process Solutions Experion PKS FOUNDATION Fieldbus Oil & Gas in progress

Rockwell Automation PlantPAx EtherNet/IP Food & Beverage in progress

Honeywell Process Solutions Experion PKS PROFIBUS Chemical in preparation

Mitsubishi Electric MELSEC System Q HART Power & Energy in preparation

Schneider Electric Modicon M580 HART Water & Wastewater in preparation

Projekty

Partners and Projects

Partner program Open Integration
Status October 2015

The partner program is open to 
all market participants, who – like 
Endress+Hauser – consequently rely 
on open standards for digital 
communication and integration of 
field devices. Together with our 
partners we work on various projects.

Partners who are in the program already

Open Integration Partners

... ... ... ...

SD
01

60
9S

/0
4/

EN
/0

1.
15

Open Integration Projects

Process Control System Technology Industry Status
Mitsubishi Electric MELSEC System Q PROFIBUS Water & Wastewater released

Schneider Electric Modicon M580 PROFIBUS Primaries & Metal released

Honeywell Process Solutions Experion PKS FOUNDATION Fieldbus Oil & Gas in progress

Rockwell Automation PlantPAx EtherNet/IP Food & Beverage in progress

Honeywell Process Solutions Experion PKS PROFIBUS Chemical in preparation

Mitsubishi Electric MELSEC System Q HART Power & Energy in preparation

Schneider Electric Modicon M580 HART Water & Wastewater in preparation

Endress+Hauser
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Rys historyczny

1990 Powstanie EDDL do użytku z urządzeniami HART
1993 Powstanie HART Communication Foundation (HCF) i dalszy

rozwój EDDL
1994 Fieldbus Fundation (FF) i Profibus (PNO) przyjmuje standard

EDDL ale rozwijają go osobno
2002 FF, HCF, PNO wzbogacają EDDL i powstaje norma IEC

61804-2
2003 Powstaje FDT Group
2004 Do prac nad EDDL dołącza OPC Foundation
2006 Uaktualniona wersja normy IEC 61804-3
2007 Rozpoczęcie projektu FDI
2011 Utworzenie grupy FDI Cooperation w składzie: FDT Group, FF,

HCF, PROFIBUS& PROFINET Int. oraz OPC Foundation.
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Podsumowanie

The Smartest Instruments
Still Need Smart Humans



FDT/DTM Framework – Przykład



Słowniczek

DD Device Description
EDDL Electronic Device Description Language (IEC 61804)
DTM Device Type Manager (IEC 62453)
FDT Field Device Tool(IEC 62453)
FDI Field Device Integration
GSD General Station Description
ESI EtherCAT Slave Information
EDS Electronic Data Sheet
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