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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 53-31: Communication implementation for CLI and HTML -
IEC 61784 CP 3/1 and CP 3/2

FOREWORD

1) [The International Electrotechnical Commission (IEC) is a worldwide organization for standardization,'Comprising
bll national electrotechnical committees (IEC National Committees). The object of IEC is to prombte*internatipnal
Lo-operation on all questions concerning standardization in the electrical and electronic fields¢ To this end|and
n addition to other activities, IEC publishes International Standards, Technical Specificationsy, Fechnical Repéorts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGy Publication(s)”). Their
breparation is entrusted to technical committees; any IEC National Committee interestéd,in the subject dealt with
nay participate in this preparatory work. International, governmental and non-governmental organizations liaiging
vith the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement.between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, aS\nearly as possible, an internatipnal
Consensus of opinion on the relevant subjects since each technical committee has representation from all
nterested IEC National Committees.

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

4) |n order to promote international uniformity, IEC Natignal Committees undertake to apply IEC Publicat|ons
ransparently to the maximum extent possible in their national and regional publications. Any divergence between
hny IEC Publication and the corresponding national orwegional publication shall be clearly indicated in the lafter.

5) |EC itself does not provide any attestation of .conformity. Independent certification bodies provide conformity
hssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for|any
Eervices carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its<directors, employees, servants or agents including individual experts [and
members of its technical committeés and IEC National Committees for any personal injury, property damage or
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) [and
bxpenses arising out of thé publication, use of, or reliance upon, this IEC Publication or any other [IEC
Publications.

8) Attention is drawn to the\Normative references cited in this publication. Use of the referenced publicatiors is
ndispensable for the carrect application of this publication.

9) |EC draws attention/to the possibility that the implementation of this document may involve the use off (a)
batent(s). IEC«takes no position concerning the evidence, validity or applicability of any claimed patent righ{s in
espect theréof.'As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
nmay be required to implement this document. However, implementers are cautioned that this may not repregent
he latestiinformation, which may be obtained from the patent database available at https://patents.iec.ch.[IEC
bhall(not*be held responsible for identifying any or all such patent rights.

|IEQTS 62453-53-31 has heen prnparnd hy subcommittee 65E: Devices and infngrafinr in

enterprise systems, of IEC technical committee 65: Industrial-process measurement, control
and automation. It is a Technical Specification.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

65E/1110/DTS 65E/1161/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 62453 series, published under the general title Field device tool
(FDT) interface specification, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
spdcific document. At this date, the document will be

e [reconfirmed,
e |withdrawn, or

e [revised.
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INTRODUCTION

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

With the integration of fieldbuses into control systems, there are a few other tasks which need
to be performed. In addition to fieldbus- and device-specific tools, there is a need to integrate

the
ext
ung
of ¢

AQ
fiel
FD
all

intg

Fig
IEQ

Se tools into higher-level system-wide planning or engineering tools. In particular, for us
bnsive and heterogeneous control systems, typically in the area of the process industry;
mbiguous definition of engineering interfaces that are easy to use for all those involve
jreat importance.

evice-specific software component, called Device Type Manager (DTM), isysupplied by

d device manufacturer with its device. The DTM is integrated into enginegring tools via

[ interfaces defined in this specification. The approach to integration.is’in general open

Kind of fieldbuses and thus meets the requirements for integrating-different kinds of devi
heterogeneous control systems.

ure 1 shows how this part of the IEC 62453-53-xy series isjaligned in the structure of
62453 series.

Interfaces

Part 53-34
Commanication
implementation
for' €l and HTML —
IEC 61784 CP 3/1
and CP 3/2

B in
the
i is

the
the
for
Ces

the

Floiiburs Interface

Figure 1 — Relation of IEC TS 62453-53-31 to the IEC 62453 series
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1

Thi

for

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 53-31: Communication implementation for CLI and HTML -
IEC 61784 CP 3/1 and CP 3/2

Scope

integrating the PROFIBUS' technology into the CLI-based implementation of FDTinterf

specification (IEC TS 62453-43).

This document specifies implementation of communication and other sérvices based
IEQG 62453-303-1.

This document neither contains the FDT specification nor modifies if(

2

Normative references

5 part of the IEC 62453-53-xy series, which is a Technical Specification, provides infofmation

nce

on

The following documents are referred to in the text in such-a-way that some or all of their content
corstitutes requirements of this document. For dated references, only the edition cited appl
Fon undated references, the latest edition of the referenced document (including

am

endments) applies.

IEQ 61158 (all parts), Industrial communication networks — Fieldbus specifications

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

IEQ 62453-1, Field device tool (RDT) interface specification — Part 1: Overview and guidan

IEQ 62453-2, Field devicertool (FDT) interface specification — Part 2: Concepts and deta
degcription

IEG TS 62453-43,~Field device tool (FDT) interface specification — Part 43: Object mg
intggration profile ~’CLI and HTML

IEQ 624534303-1, Field device tool (FDT) interface specification — Part 303-1: Communica
prdfile integration — IEC 61784 CP 3/1 and CP 3/2

1

es.
hny

re

led

del

ion

PROFIBUS™ is a trade name of the non-profit organization PROFIBUS Nutzerorganisation e.V. (PNO). This

information is given for the convenience of users of this document and does not constitute an endorsemen
IEC of the trade name holder or any of its products. Compliance to this document does not require use of

t by
the

registered logos for PROFIBUS™. Use of the registered logos for PROFIBUS™ requires permission of PNO.
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Terms, definitions, abbreviated terms and conventions

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62453-1,
IEC 62453-2, IEC TS 62453-43, and the following apply.

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

3.1

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

1

bus$ interface module

mo

3.1
CP
Co

dule of a field device that provides the connection to the fieldbus

2

31

mmunication profile of PROFIBUS DP, featuring asynchropeus’ transmission, RS-

(ANISI TIA/EIA RS-485-A), optional RS-485-IS, plastic fiber, glass”multi mode fiber or gl

sin

3.1
CP
Co

jle mode fiber and PCF fiber

3
3/2
mmunication profile of PROFIBUS PA, featuring jsynchronous transmission, Mancheg

coded, Bus Powered (MBP), optional intrinsically_safe (MBP-IS) and lower power (MBP-LP

3.1
Ma
ma

Not

4
ster Class 1
ster with control capability

e 1 to entry: In a DP-VO0 environment,-depending on the situation, the underlying master device may have ei

Magdter Class 1 (DPM1) functionality or Master Class 2 (DPM2) functionality. A Class 1 master can write output

to a

3.1
Ma
ma

Not

device and control data exchange.

5
ster Class 2
ster without contrelicapability

e 1 to entry: In‘a DP-VO0 environment, depending on the situation, the underlying master device may have ei

Magdter Class 1 (DRM1) functionality or Master Class 2 (DPM2) functionality. A Class 2 master can only read
outgut data.

185
ASS

ster

ther
ata

ther
the



http://www.iso.org/obp
https://iecnorm.com/api/?name=e83b72db1217b03bea210195f8eaa4de

IEC TS 62453-53-31:2025 © IEC 2025 -1 -

3.2 Abbreviated terms

ANSI American National Standards Institute (http://www.ansi.org)
BIM Bus Interface Module

CFG Configuration data used during initialization of PROFIBUS slave device
DCS Distributed Control System

DP Decentralized Peripherals

EIA Electronic Industries Alliance

FDL Fieldbus Data Link layer

FMA Fieldbus Management layer

FMS Fieldbus Message Specification

G$D General Station Description

MBP Manchester coded Bus Powered

PND PROFIBUS Network Data

1&M Identification and maintenance functions

PA Process Automation

PQF Polymer Clad Fibre

PROFIBUS Process FieldBus

RY Radio Sector / Recommended Standard

TIA Telecommunications Industry Association

UNIL Unified Modeling Language

3.3] Conventions
3.31 Data names and references to datatypes

The conventions for naming and referéncing of datatypes are explained in IEC TS 62453-438.

3.312 Further conventions

Funther conventions are:

Convention Indicates

{MethodName> Angle brackets are used to indicate a reference to an asynchronous method.

3.313 Use 'of UML

Figures-in this document are using UML notation as defined in IEC 62453-1.

4 Bus category

IEC 61784 CP 3/1 and IEC 61784 CP 3/2 protocols are identified in the attribute Protocolld of
the BusCategory element by the identifiers, as specified in IEC 62453-303-1.

The supported PhysicalLayer are identified by the Identifier values as specified in
IEC 62453-303-1.

The supported DatalLinkLayer are identified by the Identifier values as specified in
IEC 62453-303-1.
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Access to instance, device and process data

General

The minimum set of data provided by a DTM shall be:

e All device parameters of the Physical Block and Out value of the Function Blocks shall

be exposed via the data interfaces (PROFIBUS PA devices).

e All process values available for the device shall be modelled as ProcessData including

the ranges and scaling if applicable.

5.2

AL
10

5.3
5.3
Via
exq
5.3
PR

fiel
apf

e All network configuration related parameters shall be exposed in NetworkData
Clause 8).

10 signals provided by DTM

TM shall provide 10 signal information for the device using the IProcessData’interface. 7
Signals describe datatype and address parameters of process data as detailed in Clause

Data interfaces
1 General

the interfaces IDeviceData and linstanceData all device” specific parameters shall
osed.

2 Mapping of PROFIBUS datatypes to FDT<«datatypes

DFIBUS uses datatypes as specified in the JEC 61158 series for the transmission on
Hbus. The FDT interfaces IDeviceData and.HnstanceData use .NET datatypes, while R
lications use datatypes defined in IEC 64481-3. Hence a mapping between these three t

systems is defined in Table 1.

Table\l'— Mapping of datatypes

PROFIBUS datatype FDT datatype IEC 61131
datatype
Bit information
Boolean BooleanValue BOOL
Unsigned8 BinaryBitArrayValue[8] BYTE
Unsigned16 BinaryBitArrayValue[16] WORD
Upsigned32 BinaryBitArrayValue[32] DWORD

Numeric information with and without sign

bee

he
10.

be

the
LC

pe

Integer8 SignedByteValue SINT
INteger 6 mtvalue TNT
Integer32 LongValue DINT
Unsigned8 ByteValue USINT
Unsigned16 UlntValue UINT
Unsigned32 ULongValue UDINT
Float32 FloatValue REAL
Float64 DoubleValue LREAL

Printable characters (e.g. text)
Visible String StringValue STRING
Unicode String StringValue WSTRING
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PROFIBUS datatype FDT datatype IEC 61131
datatype
Time information
TimeDifference without Date Indication TimeSpanValue TIME
Date DateValue DATE
Time Of Day without date indication TimeValue TIME_OF_DAY

Time of Day with date indication

DateTimeValue

DATE_AND_TIME

Combination

s of basic datatypes

Octet String BinaryByleArrayvalue ARRAY
ARRAY StructDataGroup ARRAY
STRUCT OF StructDataGroup STRUCT

The¢ FDT datatypes are used by the <Read> and <Write> methods, in’ the

liIngtanceData and |IDeviceData.

5.313 Semanticlnfo

Ta
ref

ThI identifier in Semanticld shall be unique and always reference the same element ($ee

infgrmation regarding the meaning and usage of a single(data structure.

interfages

le 2). This means the semantic information shall be the/same whenever the same data is
renced. By using this attribute, for example a Frame”Application is able to get |the
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Table 2 — Usage of Semanticinfo

Attribute

Description for use in PROFIBUS

Semanticlnfo.ReadParameterAddress
Semanticlnfo.WriteParameterAddress

For PROFIBUS, ReadParameterAddress and WriteParameterAddre
always identical. The address string shall be constructed according
the rules of the FDT Semanticld.

PROFIBUS Parameter Address:

The property ‘Address’ follows the different device models that are
defined for PROFIBUS devices. FDT currently supports the followin
models:

ss are
to

g

— PROFIBUS DP 7 DP-VT,

— PROFIBUS PA,

— PROFIdrive (greater or equal profile version 3)
PROFIBUS DP / DP-V1

The device model is based on devices that are composed of slots,

whereas slots do not necessarily represent physical objects. The d
that is contained in the slots are addressable’via/Indexes. This dat3
be variables or composed blocks of data.

The Address property is APIxxSLOTyyINDEXzz

xx — API
yy — Slot
zz — Index

XX, yy, zz are based on decimal format without leading ‘0’.
PROFIBUS PA

The device is repreésented by a device management structure and g
number of blocks\that provide different functionality (physical block
function block\transducer block). The blocks are mapped to slot

addresses, buf)this mapping may vary depending on the device typ

The Address property is APIxxSLOTyyINDEXzz

xx — API
yy — Slot
zz — Index

XX, yy, zz are based on decimal format without leading ‘0’
PROFIdrive

According to the PROFIdrive profile [6], a device (drive unit) may b
composed by a number (1..many) of drive objects (DOs). The DOs
have different type. Each DO is uniquely identifiable and manages
own parameters. Each parameter can be uniquely identified by its

number (PNU). Each DO has its own number space.

A parameter may contain simple data or composed data (e.g. array|

The data of the device are accessible via a parameter channel (nor
slot 0 index 47).

The Address property is APIxxSLOTyyINDEXzz.DOdo-id.pnu

may

w

may
ts

5).

mally

xx — API
Yy — Stot
zz — Index

do-id — Drive Object ID
pnu — ParameterNumber

xx, yy, zz, do-id, pnu are based on decimal format without leading ‘0’.
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Attribute

Description for use in PROFIBUS

Semanticlnfo.ApplicationDomain/
Semanticlnfo.Semanticld

The SemanticlDs for PROFIBUS follow the different device models that
are defined for PROFIBUS devices. FDT currently supports the following
models:

- PROFIBUS DP,
— PROFIBUS PA,
— PROFIdrive.
PROFIBUS DP / DP-V1
The ApplicationDomain is: FDT_PROFIBUS_DPV1

The device model is based on devices that are composed of slots,

whereas slots do not necessarily represent physical objects. The data
that is contained in the slots are addressable via Indexes. This"datg may
be variables or composed blocks of data.

The Semanticld for devices not based on a profile is directly/based|on
the PROFIBUS address information:

The Semanticld is: APIxx.SLOTyy.INDEXzz

xx — AP
yy — Slot
zz — Index

XX, yy, zz are based on decimal format without leading ‘0’
PROFIBUS PA
The ApplicationDomain is: FDT_PROFIBUS_PA

The device is represented by/a'device management structure and 4
number of blocks that provide\different functionality (physical block
function block, transducer.block). The blocks are mapped to slot
addresses, but this mapping may vary depending on the device typ
Since the device modgl is based on blocks, the Semanticlds also a
based on the block 'model. Within each block, the data is identifiabl
names of parameters.

(I)CDSI)

The Semanticld for PROFIBUS profile related parameter follows th¢
following rules:

— «the Semanticld shall be built based on the names defined i the
profiles

— structured parameters shall be combined with a *.’;

— spaces within the profile definition shall be exchanged with|an
underscore;

— blocks shall be counted according to the Object Dictionary;
— the block number shall be part of the Semanticld.
The Semanticld is
BlockType.Blockindex.NameOfParameter.AttributeOfParajneter
Example
AnaloglnputFB.3.0UT.Unit
PROFIdrive
The ApplicationDomain is: FDT_PROFIBUS_PROFIDRIVE

According to the PROFIdrive profile, a device (drive unit) may be
composed by a number (1..many) of drive objects (DOs). The DOs may
have different types. Each DO is uniquely identifiable and manageg its

own parameters. Each parameter can be uniquely identified by its
number (PNU). Each DO has its own number space.

A parameter may contain simple data or composed data (e.g. arrays).

The data of the device are accessible via a parameter channel (slot 0,
index 47).

The Semanticld is: DOdo-id.PNUpnu

do-id — Drive Object ID
pnu — ParameterNumber

do-id, pnu are based on decimal format without leading ‘0’

Example
DO3.PNU64
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6 Protocol specific behaviour

6.1 PROFIBUS device model

The definition of Process Data Items for the description of 1/O values shall be structured
according to the PROFIBUS device model (see Figure 2).

Classical View of PROFIBUS device

DP-Interface o] 0 ] o]
PROFIbuUs
PROFIBUS notations from a device DTMsS point of view
DP Device
DOP Interface o] 2 ] o]
oSlot 0 olot 1 olot 2 olot 3 alot n
FPROFIbus
Phy=ical Tykodisle hadule hiadule fiadule
Black Al Al TET TOT
—— R —— —

Remark: Depending Remark: =lot,
an itz configlrstion, Madule and
each module can Function Black
have. fin® one of are often used
mére pirocess data synonimically in
e, EvEryay

Process Process Process | jinguistic usage

Data [ | Data | | Data
fterm 1 fem 2 ftem 3
F i RH
Example: Module configuration —_ [(Read Onlyl \ Mtitable channel)
EETTOT_TOTAL (Id.F) = Totalizer Yalue (Fead Only) SETTOT functionality
Totalizer Status

Figure 2 — FDT PROFIBUS Device Model

DTMs for PROFIBUS devices shall provide information about their I/O data to provide
engineering systems knowledge to access such data without the use of the DTMs.
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6.2
6.2

Configuration and parameterization of PROFIBUS devices

| General

In a GSD-based configuration tool the user defines the configuration and sets the appropriate
parameters for the modules. The configuration tool creates the configuration string and the
parameter string that are used to set up the slave properly.

With FDT the configuration and parameterization of the devices is no longer executed only by
a central piece of software; it moves partly into the DTMs. A Device DTM is responsible for

the

pr
PR

Al
the|

The application parameterization transmitted via acyclic éommunication is not in the scopg

thisg
con
pan
cor

6.2

An
Mo

(pr

No
pro
mo

The configuration‘dialog shall allow changing the data only in offline mode if the data set

be

6.2
Se

viding configuration and parameterization information for 3 PROFIBUS master that puts
DFIBUS slaves in operation.

Device DTM is used to adjust a field device to its specific application. Within PROFIB
re are three different aspects of adjustment:

Communication parameterization: User Prm Data (used in the PROFIBUSrservice Set_H
for setting up the cyclic communication and the specific behaviour of theydevice).

Configuration data: Cfg Data (used in the PROFIBUS service ChkCfg for definition of
format and length of the input/output data that are transmitted within“cyclic communicatidg

Application parameterization: application specific parameters’ (transmitted via acy
read/write PROFIBUS services).

document. The parameter data transmitted for this‘purpose is device specific. Only
nmunication services that can be used by Device-BTMs for performing such device speq
ameterization are defined. Within this documgént the term parameterization represe
hmunication parameterization (Set_Prm).

2  Monolithic DTM for a modular PROFIBUS device
nonolithic DTM is one single DTM that represents the complete device with its Bus Interf

dule (BIM) and its I/0 modules. In\géneral, such a DTM offers a configuration user interf
bsentation object) that allows definition of the used BIM and module types.

all PROFIBUS devices“tequire a configuration user interface. That is why not all DT|
vide the configuration function (ApplicationID: Configuration). This is valid only for n
dular PROFIBUS devices if the User Prm Data cannot be changed.

ocked.

3 Composite DTM for a modular PROFIBUS device

parate DTMs represent the BIM (Composite Device DTM) and the particular 1/0 mod(

US,

Prm
the

n).

clic

b of
the
ific
nts

nce
nce

Ms

can

les

M oyl NTMa) Tk ££ Y | 1 H K p= | PTA 11 | +lo H +lo
UuuicT I_IIIVIOI. IS CITuUTt UUVUIU}JIIIH ULl a iTrmolduirarl L TIivl 1o IIUIIIIaIIy IIIuIIUI ararmr 1mruirc o

of a monolithic DTM, because:

se

a private protocol shall be implemented between BIM and 1/O modules to ensure that only
a Module DTM can be added to the BIM DTM. This requires an own FDT protocol ID and

the adaptation / creation of FDT communication datatypes.
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Implementing a Modular DTM results in the following advantages:

the project topology represents the device structure;

the user is able to access module-related information directly as a function of the Module
DTM;

IEC 62453 defines a mechanism to identify DTMs. With these mechanisms it is possible to
provide support for scanning the modules below the BIM and generate the topology
automatically;

supporting a new type of BIM or I/O module requires an additional DTM “only” and does not

affact nviefing r\nmpnnnnfe_ This may result in raduced test offort that can alsao cimplif‘\ll the

certification process.

The¢ configuration data to set up the PROFIBUS configuration of a modular PROFIBUS deice
shgll be provided by the Device DTM representing the BIM. This configuration-data may|be
generated from information of the instantiated Module DTMs and by using.-a,eonfigurafion

dia

og.

Mofular DTMs can be provided for modular devices (e.g. a plant operator may add/remove
mofdules). Monolithic DTMs can be used to represent devices that show.no modularity (e.g.[PA

de

6.3| Support for DP-V0 configuration

ices).

A HROFIBUS slave usually communicates cyclically via PROFIBUS DP-V0 with a class 1 master
(DRM1). In addition to this the slave may support DP-V1 communication. This should|be

ind

cated by setting the SlaveFlagDpv1Slave property)(see 6.5.2.2.2) to true.

A Gateway DTM for a PROFIBUS slave does.not need to provide DP-V0O communication.|[An
exgmple is a remote I/O system with HARTZ modules. It may have a Gateway DTM that requires
the|] DP-V1 protocol and provides the HART protocol. This enables HART Device DTMq to
corpmunicate with their devices via the Gateway DTM and via a Communication DTM for DP-

V1
DP

Following the specification the Gateway DTM delivers process data items for both protogols
V1 and HART. The Protocolld is 'a member of NetworkDatalnfo datatype.

The¢ Process Data Info of a(Device DTM shall contain data items for DP-VO including| all
infgrmation to allow integration into the control system (e.g. Dpv0IOSignalinfo of the I/O vglue

if ajailable).

In
ma

Soine’staves (marked via SlaveFlagDpv1Slave) are able to allow acyclic communication without
cyc!lig master to slave communication. Especially in the case of gateway functionality this allows

6.4L PROFIBUS(slaves operating without a class 1 PROFIBUS master

ost cases) ‘@ PROFIBUS slave is configured and parameterized by a PROFIBUS clasfs 1
ster device: So a running master device in the network is required.

the parameterization of field devices connected to them by using a class 2 master. So

ins
wo

trument specialists are able to work with field devices also in case the controller is not yet
rking.

If a master starts communication, these devices start to detect bus speed to react properly. This

ma
adj

2

y take some time. A Communication DTM or Gateway DTM shall take this into account and
ust internal timeouts accordingly.

HART ® is the trade name of a product supplied by HART Communication Foundation. This information is given
for convenience of users of this document and does not constitute an endorsement 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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In the following, two examples for problems related to detecting devices are described that a
user may keep in mind when working with such devices.

EXAMPLE 1

The user performs a network scan. The Communication DTM tries to read diagnostic data via a DpvOReadDiagnosis
Request but does not receive a response. The device is not detected by the Communication DTM. This occurs mostly
when the device has a low PROFIBUS address. The reason is that the device has not completed bus speed detection
when it was asked for its diagnostic data. The workaround is to assign these devices a higher PROFIBUS address.

EXAMPLE 2
The user tries to connect a field device linked to a gateway that supports DP-V1 without a running cyclic master.
This can lead to an error message because the gateway device has not completed bus speed detection when it is

askfd—fora connection. ConsSequentty the USer nNeeds 1o Ty 10 CONnect agaim. This appens onty I very yare

situfgtions.
6.5 PROFIBUS-related information of a slave DTM
6.501 General

The¢ information used by a cyclic master device to set up the PROFIBUS network properly and
allgw cyclic communication between control system and slave devices shall be provided by a
DTM in

e |PROFIBUS Network Data,
e |GSD information,

e |Process data items.

A OTM of a PROFIBUS slave shall deliver these parts(of PROFIBUS-related information to |get
intggrated into a Frame Application. In 6.5, a more Jdetailed description is given on how to
generate and how to provide this information. The{actual information depends on the king of
DTM (see 6.2).

6.5[2 PROFIBUS Network Data (PND)
6.512.1 PND introduction

The¢ PND of a single DTM instan¢e describes the actual parameter and configuration data of
the| corresponding PROFIBUS slave. Each DTM representing a PROFIBUS slave device shall
provide PROFIBUS Network--Data. The PND is the PROFIBUS specific NetworkDatalnfo
datptype. This information‘is’obtained by calling the service GetNetworkDatalnfo.

The PND includes_information about the configuration and the parameters for initialization of
thelslave. The PND.is provided by the DTM and is required in order to generate the bus master
corjfiguration.

the| PND may be transferred back to the slave DTM by calling SetNetworkData. A Slave DITM
shgllaccept the new information and recompute the configuration/internal parameters to mgtch
the Tew PND:

The¢ PND.contains data which might be changed during master configuration. That meansj?at

The Slave DTM shall check whether the new values are according to the capabilities of the
device. The call to SetNetworkData shall be refused (by throwing an exception of type
Fdt.FdtinvalidvValueException) if the device cannot handle the new values.

6.5.2.2 Creating the PND
6.5.2.2.1 General
The PND may be generated from the GSD information of a PROFIBUS device. Subclause

6.5.2.2 explains the meaning of the individual elements of the PND in detail. The explanations
reference the PROFIBUS specification and use the GSD keywords.
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6.5.2.2.2 Slave bus parameter set

All values are provided by the Slave DTM. It is the responsibility of the Slave DTM to be
compatible with the Slave GSD. The Master DTM can overwrite some of these initial values
sent by the Slave DTM if they depend on the capabilities of the master.

EXAMPLE

Within the GSD file, it is stated that a device supports the Freeze Mode by the keyword “Freeze_Mode_supp”. The
master sets the value “PrmDataFreezeMode” within the Slave Bus Parameter Set because only the master knows
whether it supports this mode.

Table-3 54+3 A sh-cormponrenti e v-ard e atie ")_
e of the values can be changed by the system or by user interaction. If possible, the default
vallies for the parameters are defined (“Default Value”).
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6.5.2.3 Modification of the PND
6.5.2.3.1 Propagation of changes

The PND includes parameter and configuration data. The slave DTM or the Frame Application
may modify the PND.

The system shall ensure that the Communication Channel representing the PROFIBUS master
is aware of these changes. This is achieved by sending the event NetworkDatalnfoChanged
from the Slave DTM to report the change of the PND. All changes should be reported as soon
as [possibte; but ot before the thanges are persistent 1 e Frame Appticatiom mforms the
Parent DTM via NetworkDatalnfoChanged event that the parameters of a child have,'‘bgen
chgnged. Then the Communication DTM can get the new PND of the Slave DTM.

6.52.3.2 Conditions for changing the PND

Acg¢ording to IEC TS 62453-43 it is allowed to change the parameters of a DTM starting filom
“rupning” state (see IEC TS 62453-43).

The¢ PND can be changed multiple times, but only if the DTM is in_offline mode and if the data
set{can be locked.

If 3 Slave DTM wants to change parameters in online mede it shall use DP-V0O or DP{V1
tramsaction requests. If there is no way of changing the parameters by transaction requests, the
DTM shall disable configuration and parameterization_in the online state.

6.5.2.3.3 Parameter data

If the user changes User Parameters of the“BIM or of one module (for example via user
intgrface) and this affects the PND, consequéntly the DTM shall update the PND. In addition to
thig, it shall request a save and inform_the Frame Application via NetworkDatalnfoChanged.
The¢ Frame Application shall distribute-the information to all relevant components.

6.5[2.3.4 Configuration data

Conpfiguration data will change’ every time if the user adds/removes modules or changes [the
mofdule type, etc.

In the case of the_modular DTM, the BIM will be informed when the user adds or remoyes
mofules via the\service <ChildAdded> and service <ChildRemoved>. Changes of fhe
parfameters in_a.module will be reported by service NetworkDatalnfoChanged.

Thj monglithic DTM or the BIM DTM update their PND data, request a save and inform fthe
Frgme Application via NetworkDatalnfoChanged.

Changes that affect the PND often take effect on the internal topology and the Process Data
Items. This information shall be updated by the DTMs too.

The PND can be changed by the Slave DTM and by the Communication DTM. The
Communication DTM shall not change the configuration data and the user parameters parts of
the PND.
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6.5.2.4 Special cases related to the PND
6.5.2.4.1 DP-V1 support

In the GSD file there are two flags regarding DP-V1. First, the “DPV1_Slave” value: this means
that the slave has the possibility to work as a DP-V1 slave. If this value exists and the value is

“1”, then the SlaveFlagDpv1Slave shall be set to true. For older systems, there should also
the possibility to work as a DP-VO slave.

Only the Communication DTM knows that its master device is able to provide acyclic servic

be

es.

After building the Slave Bus Parameter Set, the Communication DTM will receive the slay
initjal PND. If the SlaveFlagDpv1Slave is set to true, the Master DTM shall set the highe€st
in the first byte of Extended DP-V1 Status. Now the slave works as a DP-V1 slave,

6.5.2.4.2 Extended DP-V1 status

All the PrmData<...> bits are set by the Communication DTM for the master.-A Slave DTM s
acgept these settings and adapt its functionality if necessary.

6.5[3 GSD Information
6.5(3.1 General

The¢ GSD information is not stored with single slave instances or in a global accessible filg.

is grovided by the DTM via the PND in the service GetNetworkDatalnfo.

corfiguration and parameters of a DP Slave. Thisrbehaviour is not recommended for develop

SO{‘\E existing DCS use the GSD file directly to obtain information about the poss
f
futyre DCS.

Besgides the information about modules*and its parameters, a GSD file contains additio
information about the slave, such ashe supported baud rates.

This information is useful for @.DCS system to configure an entire network according to
capabilities of different slaves:

In prder to support DCS, a DTM of a PROFIBUS device shall provide a separate GSD filg.

shgll be referenced as a document of type TechnicalDocumentation in
DeViceDescriptionReference property of the PND. The MediaType of the document shall
“text/plain”.

In gdditionithe GSD file shall be listed in the protocol independent DevicelnformationDocume
of the NetworkData class. The properties shall have the same values compared to the PND

e’s
bit

hall

ble
ing

nal

the

It
the
be

additienally the Label property of the document shall be set to the GSD file name including
“'i‘ O Eatn ;‘i';i"i“‘- ‘."G..‘ii‘-“‘ ST1a o€ “‘i

Language property of the document shall be set as shown in Table 4:
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Table 4 — Language mapping of GSD file extensions

6.5
6.5

There are two types of gateway devices.

For
me

6.5

Vis|
sof]
a (
def

The¢ DTMs for such Vvisible gateway devices (Gateway DTM) should provide the functionalit

the|
Ge
cor
the|
adg
Ga

File extension Language
*.gsd Culturelnfo.lnvariantCulture
*.gse en-US
*.gsf fr-FR
*.gsg de-DE
*.gsi it-1T
L gsPp p+PF
*.gss es-ES

3.2 GSD for gateway devices

3.21 Types of PROFIBUS gateway devices

The visible gateway devices work as a PROFIBUS slave ((with a PROFIBUS staf
address), and to the underlying network they act as a master."Slave devices behind suc
visible gateway have a separate address space and are addressed by extended addresg
from the PROFIBUS master.

The transparent gateway devices just transform the PROFIBUS network to the underly
network. Slave devices behind an invisible gateway share the address space with
devices on the rest of the PROFIBUS segment“They are addressed via normal staf
address by the PROFIBUS master.

both types of devices there is a need for special GSD files to support legacy DCS
htioned before.

3.2.2 Visible gateway devices

ware suite that configures(and parameterizes it or they are shipped with a tool that creg
6SD for parameterizationy'software. The GSD tool creates a GSD for the gateway dey

GSD tool.4If" the GSD is configuration-dependent, the DTM could call sery
NetworkDatalnfo for each of its children, extract the GSD information and cre

DTMsitshould deliver the PND according to the linking device itself. Every time a chil
ed er’removed, this leads to a change in the network data or process data, or both, of

ending on the underlying network configuration or bus settings (for example baud rates].

ion
ha
ing

ing
the
ion

as

ble gateway devices are .shipped without a GSD file. Instead they have a proprietary

tes
ice

of
ice
ate

figurationsdependent GSD information in the same way the tool does. After initialization of

l is
the

eway DTM.

If the GSD depends on bus settings, a DTM’s configuration or parameterization dialog could be
used to change bus settings. Based on these settings, updated GSD information can be inserted
the DTM information. Here again the DTM shall request a save and raise a
ProcessDataChanged event if process data was changed and NetworkDatalnfoChanged event

in

if n

etwork data was changed.
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6.5.3.2.3 Transparent gateway devices

There are transparent linking devices on the market (e.g. PROFIBUS FMS/DP and PROFIBUS
PA) performing a baudrate transformation. This requires a special handling of the slave specific
GSD files. There are tools available which are able to adapt existing GSD files according to the

hig

her baudrate (so called ‘GSD Converter’).

The GSD information shall be delivered by the DTM for the device. In order to support this kind

of |

6.5

A
Infq
cla

inking devices, a slave DTM shall expose the GSD file on hard drive.
[4—PTocess Data items
jevice can offer a number of process values depending on the actual configurat

5ses for this purpose are described in Clause 10.

on.

rmation about these values is provided via Process Data Items. The protocol/spegific

If fhe process data is also accessible as Device Data Info or there.is-a relation t¢ a

cor

avgdilable as I0SignalRefs.

hmunication channel (for instance for Gateway DTMs), these relations shall be made

7 | Protocol-specific usage of general IEC TS 62453-43 datatypes
7.1 General datatypes
IEG TS 62453-43 already defines a set of datatypes _that can be used to identify a device and
to |provide device information. Table 5 shows-how general datatypes are used with
IEQ 61784 CP 3/1 and CP 3/2 devices.
Table 5 — Protocol-specific sage of general datatypes
Property n$ Description for use in PROFIBUS
Address The station address of the PROFIBUS slave device. Shall be formatted
as a decimal number without leading zeros when represented as stripg.
DeviceTypeld The DeviceTypeld shall contain the Ident_Number of the supported
physical device. The IDENT_NUMBER shall be represented in
hexadecimal format with 4 hex digits, i.e. "0x0815.
HardwareRevision The hardware revision of the physical device.
Manufacturerld Manufacturer according to Profile specification. For example in
PROFIBUS PA: Physical Block Index 10: DEVICE_MAN_ID.
PhysicalLayet See Clause 4.
Protocolld See Clause 4.
ProtecolldentificationProfile Identifies the protocol specific profile that was used for device
identification. It contains one of the values "DP", "PA", “IM-PA” and
"M
7.2 Protocol specific handling of the datatype STRING

PROFIBUS uses strings in the form of character arrays. These arrays usually have a fixed
length. For interaction with FDT the following rules shall apply:

leading spaces are left trimmed,
arrays shall be filled with space characters (0x20),

non-printable characters in VisibleStrings shall be replaced by '?".
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Network management datatypes

General

The data needed for management of the network are exposed by the Device DTM in the
INetworkData interface (see Figure 3).

NetworkData
Item

Used in:

INe

The properties of ProfibusNetworkData are\described in Table 3.

The¢ datatypes specified in Clause 8 ate used in the following services:

The datatype ProfibusDeviceAddress is used for defining the network address of a device.

NetworkData

! T > ProfibusNetworkData 3 ProtocolNetworkData

NetworkData

1
r 1
ProfbusNétworkData
ProtocolSpecificNetworkData

workData.GetNetworkDatalnfo()

Figure 3 — ProfibusNetworkData

GetNetworkDatalnfo service;

SetNetworkData service:

The¢ protocol specific datatypes are based on definitions given in the IEC 61784 series and

IEC
de
bet

8.2

61158 series.'specifications. Furthermore, they contain additional information about the
ice that is’needed by systems to configure CPF 3 links and to establish communication
ween the CPF 3 master device and the CPF 3 slave devices.

Configuration

The configuration of the device itself is done with the aid of the DTM’s GUI. Downloading the
configuration into the slave device is performed via the CPF 3 master device. To do that and in

ord
a:

er to set up the bus communication, the master needs information from the DTM as there is

GSD file

The GSD information is type-specific information and not instance-specific (with the
exception of certain gateway devices as described earlier). It is not stored with single slave
instances or in a global accessible file.

The master device can use the general type-specific information from the slave’s GSD
information such as bus timing parameters, supported baud rates, etc.
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8.3

CFG string (Cfg Data)

The CFG string provides the instance-specific information about the current configuration
of the device. It defines the structure of the data frames that will be transmitted on the
PROFIBUS. This structure depends on the modules that are actually configured.

The DTM provides the CFG string within the property CfgData that is part of the PROFIBUS
Network Data available via service GetNetworkDatalnfo.The master device uses this
information to set up communication with the slave device.

Process Data Items

In

anp
infd
via
for
hig
Slo

ase of CPF 5 protocols, an FDT Process Data Item Is a representative for a single date or
rocess value that can be accessed from a Frame Application via the master device.~The
rmation available at services for 1/O related information describes how to access a-data ifem
a PROFIBUS DP-V1 command or how to address a data item within a PROFIBUS DP frgme
cyclic I/0. Besides all mandatory elements (which include id, BitPosition and BitLength) |t is

hly recommended that the DP-V1 address information is provided. This information (DP{V1
t) is used by some frames to manage the PROFIBUS device module information.

Th
the|

NOT

For

to the IEC 61158 series.

DP
the|

8.41 Parameterization

re are two options to write parameters set from the DTM’s GUI't0 the CPF 3 slave device in
field:

User Parameters
User Parameters are part of the PROFIBUS-DP Slave-Bus-Parameter-Set. They confain
manufacturer-specific data to characterize the ‘DP slave. The DTM stores the User
Parameters in property PrmDataUsrPrmData ef\the PROFIBUS Network Data. The User
Parameters are stored with the master device during PROFIBUS master configuration and
are automatically sent to the slave during setyup of bus communication.

[E This process is PROFIBUS-specific.For details;’see the IEC 61158 series.

When changing User Parameters atwruntime, the DTM shall use a DP-V0 connection and
the appropriate DP-VO commands for parameter exchange as described in the datatypess.

Writing Parameters with DP-Vd)services (MSAC2 primitives)
The DTM may use DP-V1 transport services to send its parameters to the slave device. For
that, it shall use a DP-Vd.connection and the corresponding communication commands.
During setup of communication, DP-V1 services are not sent automatically. The Frgme
Application or a DTM shall invoke a download of parameters via DP-V1.

details on the different behaviour of slaves depending on the kind of parameterization, refer

V1 conhéections and communication commands can also be used to execute command$ at
slavesFor details on the use of DP-V1, see also the IEC 61158 series.

9

9.1

Communication datatypes

General

The datatypes contain the address information and the communication data required to execute

the

9.2

respective request or to transport the response information.

ProfibusAbortMessage

This is the PROFIBUS specific implementation of the abstract AbortMessage class (see

Fig

ure 4).
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AbortMessage

Details : FdtList<AbortDetails>
CommunicationReference : Guid

ProfibusAbortMessage

Used in:

|IConmunication.EndDIsconnecti()

Figure 4 — ProfibusAbortMessage
The properties of the ProfibusAbortMessage datatype are described in Table 6.

Table 6 — ProfibusAbortMessage datatype

Property Description
CgmmunicationReference Identifier for a communication link to a device.
D4tails Details about the cause and source of the Abort:

9.3] DP-V0 Communication
9.311 General

Not all defined services are supported if the,Master is not in cyclic data exchange with fthe
slayes. In such cases, the following behaviour is expected:

If al Communication Channel receives arequest that cannot be supported, the Errorinformafion
projperty of the Transaction response-shall be set to "NotSupportedFeature”.

Depending on the bus master.type and on the returned ConnectStatus the following serviges
are| available (see Table 7).

Tablew7 - Availability of services for Master Class 1 (C1)

ConnectStatus
Slave DTM Service MasterConnectedOnly DeviceAtLifeList DevicelnDataExchang¢
Request
Cqnnect
RdqadUserParameter
WiitebtlserParameter v v
ReadOutputData

WriteOutputData

ReadlnputData

ReadDiagnosisData

<l slol |k |o]x

ReadConfigurationData

NOTE
v': the service is available,
O: the service is optional and may be available, depending on the capabilities of the underlying master device.

For Master Class 2 (C2), not all connect states are available (see Table 8):
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Table 8 — Availability of services for Master Class 2 (C2)

ConnectStatus
Slave DTM Action DeviceAtLifeList DevicelnDataExchange
(no DP-V1 connection to device) (DP-V1 connection to device)

Connect v v
ReadUserParameter
WriteUserParameter o o
ReadOutputData (0]
WrifeOutputData
ReddInputData
RegdDiagnosisData
ReddConfigurationData
NOTE
v': the service is available,
O: the service is optional and may be available, depending on the capabilities of the underlying master device.

If
ver

9.3
Thi

(sef Figure 5).

he Master Class 2 communication component supports- DP-V1 and DP-V0 and

status “DevicelnDataExchange” even if the device is not.in status DataExchange.

o DP-V1 connection is established, the Master€lass 2 communication component s
fy the availability of the device (at least by service’LifeList) prior to returning the result.

2 Dpv0ConnectRequest

5 is the PROFIBUS DP-VO0 specific implementation of the abstract class ConnectRequ

ConnectRequest
DtmSystemTag : Guid

1

Dpv0ConnectRequest
Protocolld : Guid

1 T BusAddress
I ProfibusDeviceAddress

Useld in:

nas

bblished a DP-V1 connection to the device, a call to service-Connect for DP-VO0 shall return

hall

est

ICommunication.BeginConnect()

Figure 5 — Dpv0ConnectRequest

The properties of the DpvOConnectRequest datatype are described in Table 9.
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Table 9 — Dpv0OConnectRequest datatype

Property Description
BusAddress Station address information according to the PROFIBUS specification.
Protocolld Unique identifier of the PROFIBUS DP-VO0 protocol.
DtmSystemTag Unique identification of the DTM in the Frame Application.

9.3.3 Dpv0ConnectResponse

This is the PROFIBUS DP-VO0 specific implementation of the abstract class ConnectResponse
(sefe Figure 6).

ConnectResponse

CommunicationReference : Guid

Dpv0ConnectResponse

BusAddress

I ProfibusDeviceAddfess |

ConnectStatus

I ProfibusConnectStatus|

Used in:

ICommunication.EndConnect()

Figure 6 Dpv0ConnectResponse
The properties of the DpvOConnéctResponse datatype are described in Table 10.

Table 10 — Dpv0ConnectResponse datatype

\ .
Property r\$ Description
BysAddress Address information according to the PROFIBUS specification.
CgmmunicationReference Identifier for a communication link to a device.
CdnnectStatas

Describes the connection status established by the communication component.

9.314 DpvO0ODisconnectRequest

This is the PROFIBUS DP-VO0 specific implementation of the abstract class DisconnectRequest
(see Figure 7).
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Used in:

DisconnectRequest

AbortPendingTransactions : bool
CommunicationReference : Guid

DpvODisconnectRequest

ICO (TITTUTCatiornt. beyimmuiscu

TTeTt()

Figure 7 — Dpv0ODisconnectRequest

The properties of the DpvODisconnectRequest datatype are described in Table 1.

Table 11 — DpvODisconnectRequest datatype

Property

-

.. <’
Description qb‘

CgmmunicationReference

Identifier for a communication link to a device.

ABortPendingTransactions

Indicates whether pending transactions shall bé“aborted.

9.3l5 DpvODisconnectResponse

This is the PROFIBUS DP-V0 specific implementation of
DislconnectResponse (see Figure 8).

Used in:

ICommmunication.EndDiscon

DisconhectResponse

CommunicationReference : Guid

DpvODisconnectResponse

nect()

Figure 8 — Dpv0ODisconnectResponse

the abstract

The properties of the DpvODisconnectResponse datatype are described in Table 12.

Table 12 — DpvODisconnectResponse datatype

cl

ASS

Property

Description

CommunicationReference

Identifier for a communication link to a device.
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9.3.6 DpvO0TransactionRequest
9.3.6.1 General

The DpvOTransactionRequest is the base class for PROFIBUS DPVO0 transaction requests. The
following classes inherit from this class:

e DpvOReadConfigurationDataRequest
o DpvOReadDiagnosisDataRequest
e DpvOReadlnputDataRequest

e |DpvOReadOutputDataRequest
e [DpvOReadUserParameterRequest
e |DpvOWriteOutputDataRequest

o [DpvOWriteUserParameterRequest
9.3[6.2 DpvOReadConfigurationDataRequest

This is the request for reading the Cfg Data from the device, derived from the base class
DpyOTransactionRequest (see Figure 9).

TransactionRequest

Id : string

JAN

DpvOTransactionRequest

7AN

DpvOReadConfigurationDataRequest

Used in:

ICommunication.BeginCommunicationRequest()

Figure 9 — DpvOReadConfigurationDataRequest
The properties«ofithe DpvOReadConfigurationDataRequest datatype are described in Table |13.

Table 13 — DpvOReadConfigurationDataRequest datatype

N4
\% Property Description

Id [Optional] Identifier for a single Transaction Request.
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9.3.6.3 DpvOReadDiagnosisDataRequest

This is the request for reading the device diagnosis data, derived from the base class
DpvOTransactionRequest (see Figure 10).

TransactionRequest

Id : string

2\

DpvOTransactionRequest

7N

DpvOReadDiagnosisDataRequest

Used in:

ICommunication.BeginCommunicationRequest()

Figure 10 — DpvOReadDiagnosisDataRequest
The properties of the DpvOReadDiagnosisDataRequest datatype are described in Table 14,

Table 14 — DpvOReadDiagnosisDataRequest datatype

N ...
Property \\\ Description

Id [Optional] Identifier for a single Transaction Request.

9.316.4 DpvOReadlnputDataRequest

This is the request for reading’ the device input data, derived from the base class
DpyOTransactionRequest (see Figure 11).

TransactionRequest

7N

Id : string

DpvOTransactionRequest

2\

DpvOReadIlnputDataRequest
ProcessDatald : Guid

Used in:

ICommunication.BeginCommunicationRequest()

Figure 11 — DpvOReadlnputDataRequest

The properties of the DpvOReadlnputDataRequest datatype are described in Table 15.
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Table 15 — DpvOReadlnputDataRequest datatype

Property Description
ProcessDatald Reference to 10 Signal defining the data properties.
Id [Optional] Identifier for a single Transaction Request.

9.3.6.5 DpvOReadOutputDataRequest

This_is the request for reading the device output data, derived from the base class
DpyOTransactionRequest (see Figure 12).
TransactionRequest
Id : string
/\
DpvOTransactionRequest
DpvOReadOutputDataRequest
ProcessDatald : Guid
Useld in:
ICommunication.BeginCommunicationRequest()
Figure 12 — DpvOReadOutputDataRequest
The properties of the DpvOReadOutputDataRequest datatype are described in Table 16.
Table 16 - DpvOReadOutputDataRequest datatype
Property C)\\ Description
PrpcessDatald Reference to 10 Signal defining the data properties.
Id [Optional] Identifier for a single Transaction Request.
9.3/6.6 DpvOReadUserParameterRequest
This is the request for reading the User Prm Data from the device, derived from the base class

Dpy@T¥ransactionRequest (see Figure 13).
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TransactionRequest

~

Id : string

DpvOTransactionRequest

2\

DpvOReadUserParameterRequest

Used in:

ICommunication.BeginCommunicationRequest()

Figure 13 — DpvOReadUserParameterRequest

The properties of the DpvOReadUserParameterRequest datatype are-described in Table 17].

Table 17 — DpvOReadUserParameterRequest datatype

Property Des‘cr@ibn

Id [Optional] Identifier for a single Transaction Request.

9.316.7 DpvOWriteOutputDataRequest

This is the request for writing the device output data, derived from the base cl
DpyOTransactionRequest (see Figure 14):

TransactionRequest

~

Id : string

DpvOTransactionRequest

2\

DpvOWriteOutputDataRequest

ProcessDatald : Guid
CommunicationData : byte[]

ASS

Used in:

ICommunication.BeginCommunicationRequest()

Figure 14 — DpvOWriteOutputDataRequest

The properties of the DpvOWriteOutputDataRequest datatype are described in Table 18.
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Table 18 — DpvOWriteOutputDataRequest datatype

Property Description
ProcessDatald Reference to 10 Signal defining the data properties.
CommunicationData Array of bytes to be written.

Id [Optional] Identifier for a single Transaction Request.

9.3.6.8 DpvOWriteUserParameterRequest

This is the request for writing the User Prm Data, derived from the base~'Class
DpyOTransactionRequest (see Figure 15).

TransactionRequest

7N

Id : string

DpvOTransactionRequest

2\

DpvOWriteUserParameterRequest

CommunicationData : byte[}

Used in:

ICommunication.BeginCommunicationRequest()

Figure 15 — DpvOWriteUserParameterRequest
The properties of the DpvOWriteUserParameterRequest datatype are described in Table 19,

Table 19°=DpvOWriteUserParameterRequest datatype

Property ‘\§ Description
CdmmunicationData Array of bytes to be written.
Id [Optional] Identifier for a single Transaction Request.

9.317 DpvO0TransactionResponse

9.3{ 71 General

This is the base class for PROFIBUS DP-V0 transaction responses containing the common
property ErrorCode (see chapter 9.5). The following classes inherit from this class:

¢ DpvOReadConfigurationDataResponse

e DpvOReadDiagnosisDataResponse

e DpvOReadlnputDataResponse

e DpvOReadOutputDataResponse

e DpvOReadUserParameterResponse

e DpvOWriteOutputDataResponse

e DpvOWriteUserParameterResponse
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9.3.

7.2 DpvOReadConfigurationDataResponse

This is the response for reading the Cfg Data (see Figure 16).

TransactionResponse

CommunicationReference : Guid
Errorinformation : CommunicationError

Id : string

DpvOTransactionResponse

Used in:

ErrorCode : byte[]

T

DpvOReadConfigurationDataResponse

CommunicationData : byte[]

ICommunication.EndCommunicationRequest()

Figure 16 — DpvOReadConfigurationDataResponse

The¢ properties of the DpvOReadConfigurationDataResponse datatype are described| in
Table 20.
Table 20 — DpvOReadConfigurationDataResponse datatype
Property n\\) Description
CdmmunicationReference Identifier for a communication link to a device.
ErforInformation [Optional] Description of a fieldbus protocol independent error occurred during
communicatigny

Id [Optional](Tdentifier of the corresponding Transaction Request.

CdmmunicationData Communication data received from the device.

ErforCode The'result of the service call.
9.317.3 DpvOReadDiagnosisDataResponse
This is the response for reading the diagnosis data (see Figure 17).
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TransactionResponse

CommunicationReference : Guid
Errorinformation : CommunicationError

Id : string

DpvOTransactionResponse
ErrorCode : byte[]

N\

DpvOReadDiagnosisDataResponse

CommunicationData : byte[]

Used in:

ICommunication.EndCommunicationRequest()

Figure 17 — DpvOReadDiagnosisDataResponse
The properties of the DpvOReadDiagnosisDataResponse datatyperare described in Table 2(1.

Table 21 — DpvOReadDiagnosisDataResponse datatype

Property IDeé\mtmn
CdmmunicationReference Identifier for a communication linkste a device.
ErforInformation [Optional] Description of a fieldbus protocol independent error occurred during
communication.
Id [Optional] Identifier of the corresponding Transaction Request.
CdmmunicationData Communication data received from the device.
ErforCode The result of the service call.

9.317.4 DpvOReadlnputDataResponse

This is the response for reading the input data (see Figure 18).

TransactionResponse

CommunicationReference : Guid
Errorinformation : CommunicationError

Id : string

DpvOTransactionResponse

ErrorCode—byteft

DpvOReadIlnputDataResponse

CommunicationData : byte[]

Used in:

ICommunication.EndCommunicationRequest()

Figure 18 — DpvOReadlnputDataResponse
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The properties of the DpvOReadlnputDataResponse datatype are described in Table 22.

Table 22 — DpvOReadlnputDataResponse datatype

Property Description
CommunicationReference Identifier for a communication link to a device.
ErrorInformation [Optional] Description of a fieldbus protocol independent error occurred during

communication.
Id [Optional] Identifier of the corresponding Transaction Request.
CdmmunicationData Communication data received from the device.
ErforCode The result of the service call.
9.317.5 DpvOReadOutputDataResponse
This is the response for reading the output data (see Figure 19).
TransactionResponse
CommunicationReference : Guid
Errorinformation : CommunicationError
Id : string
DpvOTransactionResponse
ErrorCode : byte[]
DpvOReadOQutputDataResponse
CommunicationData : byte[]
Useld in:
IConmunication.EndCommunicationRequest()

Figure 19 — DpvOReadOutputDataResponse

The properties of the DpvOReadOutputDataResponse datatype are described in Table 23.

Table 23 — DpvOReadOutputDataResponse datatype

%&:’érty Description

CgmmiunicationReference Identifier for a communication link to a device.

Er orlnformation [Ontionall Dascrintion of a fieldhus nrotocol indenendent error accurred durina
L L .J . Ld L L I
communication.

Id [Optional] Identifier of the corresponding Transaction Request.

CommunicationData Communication data received from the device.

ErrorCode The result of the service call.
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9.3.7.6 DpvOReadUserParameterResponse

This is the response for reading the Usr Prm Data (see Figure 20).

TransactionResponse

CommunicationReference : Guid
Errorinformation : CommunicationError

Id : string

DpvOFransactionResponse
ErrorCode : byte[]

DpvOReadUserParameterResponse

CommunicationData : byte[]

Used in:

ICommunication.EndCommunicationRequest()

Figure 20 — DpvOReadUserParameterResponse
The properties of the DpvOReadUserParameterResponse-datatype are described in Table 24.

Table 24 — DpvOReadUserParameterResponse datatype

\\

Property s\ Description
CgmmunicationReference Identifier for a communication link to a device.
ErforInformation [Optional] Description of a fieldbus protocol independent error occurred during

communication:

Id [Optional] Identifier of the corresponding Transaction Request.
CdmmunicationData Communication data received from the device.
ErforCode The\result of the service call.
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9.3.7.7 DpvOWriteOutputDataResponse

This is the response for writing the output data (see Figure 21).

TransactionResponse

CommunicationReference : Guid
Errorinformation : CommunicationError

Id : string

B PR
DpvUTTansacltronnespornse

ErrorCode : byte[]

DpvOWriteOutputDataResponse

Used in:

ICommunication.EndCommunicationRequest()

Figure 21 — DpvOWriteOutputDataResponse
The properties of the DpvOWriteOutputDataResponse datatyfpe are described in Table 25.

Table 25 — DpvOWriteOutputDataResponse datatype

Property \\\( Description
CdmmunicationReference Identifier for a communication link to a device.
ErforInformation [Optional] Description“of a fieldbus protocol independent error occurred during
communication.
Id [Optional] Identifier of the corresponding Transaction Request.
ErforCode The result-ef the service call.

9.317.8 DpvOWriteUserParameterResponse

This is the responseforwriting the Usr Prm Data (see Figure 22).

TransactionResponse

CommunicationReference : Guid
Errorinformation : CommunicationError

Id : string

DpvOTransactionResponse
ErrorCode : byte[]

DpvOWriteUserParameterResponse

Used in:

ICommunication.EndCommunicationRequest()

Figure 22 — DpvOWriteUserParameterResponse
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The properties of the DpvOWriteUserParameterResponse datatype are described in Table 26.

Table 26 — DpvOWriteUserParameterResponse datatype

Property Description
CommunicationReference Identifier for a communication link to a device.
ErrorInformation [Optional] Description of a fieldbus protocol independent error occurred during
communication.
Id [Optional] Identifier of the corresponding Transaction Request.
ErforCode The result of the service call.

9.4 DP-V1 Communication
9.4{1 Dpv1ConnectRequest

This is the PROFIBUS DP-V1 specific implementation of the abstract class ConnectReqyest
(sefe Figure 23).

ConnectRequest
DtmSystemTag : Guid

T

Dpv1ConnectRequest
Protocolld : Guid
Api : byte
RedundantAddresses : FdtList<ProfibusSlaveAddfess>
’ ? BusAddress
1 1 1 I ProfibusDeviceAddress |
1
SrcNetworkAddress
I ProfibusNetworkAddress |
0..1
DestNetwaorkAddress
I ProfibusNetworkAddress |
0.1

Used in:

ICommunication,BeginConnect()

Figure 23 — Dpv1ConnectRequest

i £ 4l - A0 LD 4 L 4 4 L b ) |- s el .l Vo Y 2
Theproperties of the BDpvtCommectRequestdatatypeare describedmTabte 27
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Table 27 — Dpv1ConnectRequest datatype

Property Description
CommunicationReference Identifier for a communication link to a device.
Protocolld Unique identifier of the PROFIBUS DP-V1 protocol.
DtmSystemTag Unique identification of the DTM in the Frame Application.
Api Additional address information.

If the device needs special values for the DPV1-Initiate, the DeviceDTM is
responsible for providing the values in the ConnectRequest.

BysAddress Address information according to the PROFIBUS specification.

SrpNetworkAddress [optional] Describes the extended address of the source (required for inter-
network addressing).

DgstNetworkAddress [optional] Describes the extended address of the destination (required for inter-
network addressing).

RgdundantAddresses [optional] Within a connect request, a DTM of a PROFIBUS redundant slave can
provide additional redundant slave addresses. The BusAddress property is to bg
used as the preferred address. The addresses in the RedundantAddresses
property should be used in the order of the list if an alternative address is used o
connect to the redundant slave.

9.412 Dpv1ConnectResponse

This is the PROFIBUS DP-V1 specific implementation,of\the abstract class ConnectResponse
(sefe Figure 24).

ConnectResponse

CommunicationReference : Guid

T

Dpv1ConnectResponse

Api : byte

ErrorCode : byte[]

MaxLenDataUnit : byte

RedundantAddresses : Fdtlist<ProfibusSlaveAddress>

’ , BusAddress
1 1 1 I ProfibusDeviceAddress |
1
SrcNetworkAddress
I ProfibusNetworkAddress |
0..1
DestNetworkAddress
I ProfibusNetworkAddress |
0..1

Used in:

ICommunication.EndConnect()

Figure 24 — Dpv1ConnectResponse

The properties of the Dpv1ConnectResponse datatype are described in Table 28.
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Table 28 — Dpv1ConnectResponse datatype

Property

Description

CommunicationReference

Identifier for a communication link to a device.

Api Additional addressing information.
If the device needs special values for the DPV1-Initiate, the DeviceDTM is
responsible for providing the values in the ConnectRequest.

BusAddress Address information according to the PROFIBUS specification.

MaxLenDataUnit

[optional] Describes the amount of data, which can be transferred via the

eSiabllisned COTmeCtort.
If this property is not available, no special length restriction is announced.

Each communication component within the chain of interfaces concernihg heste
communication could introduce this property.

Each communication component should change the contents of the’property
based on the following rule: The new value is the minimum of the-current value
and the restriction of its own implementation.

If a communication component has no restriction, it should.hand over the given
value.

If a communication component is able to reuse an-established connection
concerning a new connect request, it should take into account the data length
determined for the existing connection.

SrpNetworkAddress [optional] Describes the extended addressf the source.

DgstNetworkAddress [optional] Describes the extended address of the destination.

RgdundantAddresses [optional] Within a connect request{a DTM of a PROFIBUS redundant slave can
provide additional redundant slawe’addresses. The BusAddress property is to bg
used as the preferred address¥The addresses in the RedundantAddresses
property should be used in.the order of the list if an alternative address is used }o
connect to the redundant<siave.

ErforCode The result of the senvieg call.

9.413 Dpv1iDisconnectRequest
This is the PROFIBUS DP-V1 specific implementation of the abstract class DisconnectReqyest

(sefe Figure 25).

DisconnectRequest

AbortPendingTransactions : bool
CommunicationReference : Guid

Dpv1DisconnectRequest

Used in:

ICommunication.BeginDisconnect()

Figure 25 — Dpv1DisconnectRequest

The properties of the Dpv1DisconnectRequest datatype are described in Table 29.
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Table 29 — Dpv1DisconnectRequest datatype

Property Description
CommunicationReference Identifier for a communication link to a device.
AbortPendingTransactions Indicates whether pending transactions shall be aborted.

9.4.4 Dpv1iDisconnectResponse

This i i I, .
Dis|connectResponse (see Figure 26).

Used in:

ICommunication.EndDisconnect()

The properties of the Dpv1DisconnectResponse datatype are described in Table 30.

DisconnectResponse

CommunicationReference : Guid

[

Dpv1DisconnectResponse

Figure 26 — Dpv1DisconnectResponse

Table 30 — Dpv1DisconnectResponse datatype

ASS

N\
Property Q\ Description

CgmmunicationReference Identifier for algdmmunication link to a device.

9.415 Dpv1iTransactionRequest
9.415.1 General

This is the base class for PROFIBUS DP-V1 transaction requests containing the comn
projperties slot and.index. The following classes inherit from this class:

Dpv1ReadRequest
Dpvi1WriteRequest

non
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9.4.5.2 DpviReadRequest

This is the request for reading data from the device (see Figure 27).

TransactionRequest

Id : string

T

Dpv1TransactionRequest

Olat . Lot
SO OYte

Index : byte

| Dpv1 ReadRequest|

Used in:

ICommunication.BeginCommunicationRequest()

Figure 27 — Dpv1ReadRequest
The properties of the Dpv1ReadRequest datatype are described in Table 31.

Table 31 — Dpv1ReadRequest'datatype

N e
Property \Q Description
Sipt Address information accarding to the PROFIBUS specification.
Inglex Address information acording to the PROFIBUS specification.
Id [Optional] Identifier, for a single Transaction Request.

9.415.3 Dpv1WriteRequest

This is the request for writing data to the device (see Figure 28).

TransactionRequest

Id : string

T

Dpv1TransactionRequest

Slot : byte
Index : byte

N\

=

Dpv1WriteRequest

CommunicationData : byte[]

Used in:

ICommunication.BeginCommunicationRequest ()

Figure 28 — Dpv1WriteRequest

The properties of the Dpv1WriteRequest datatype are described in Table 32.
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Table 32 — Dpv1WriteRequest datatype

Property Description
Slot Address information according to the PROFIBUS specification.
Index Address information according to the PROFIBUS specification.
CommunicationData Array of bytes to be written.
Id [Optional] Identifier for a single Transaction Request.

9.4[ﬁ_B'p‘T1+I'a'n?Zﬂi'l71TRE$'pl7ﬂ$'E
9.416.1 General

This is the base class for PROFIBUS DP-V1 transaction responses containingthe’ common
projperties slot, index and error code. The following classes inherit from this class:

e |Dpvi1ReadResponse
o |Dpv1WriteResponse

9.416.2 Dpv1ReadResponse

This is the response for reading data from the device (see Figure 29).

TransactionResponse

CommunicationReference : Guid
Errorinformation : CommunicationError

Id : string
JAN

Dpv1TransactionResponse

Slot : byte,
Index : byte
ErrorCode : byte[]

Z}

Dpv1ReadResponse

CommunicationData : byte[]

Used in:

ICommunication.EndCommunicationRequest ()

Figure 29 — Dpv1ReadResponse

The properties of the Dpvi1ReadResponse datatype are described in Table 33.

Table 33 — DpviReadResponse datatype

Property Description
CommunicationReference Identifier for a communication link to a device.
ErrorInformation [Optional] Description of a fieldbus protocol independent error occurred during
communication.
Id [Optional] Identifier of the corresponding Transaction Request.
Slot Address information according to the PROFIBUS specification.
Index Address information according to the PROFIBUS specification.
CommunicationData Array of bytes read from device.

ErrorCode The result of the service call (see 9.5).
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Dpv1iWriteResponse

This is the response for writing data to the device (see Figure 30).

TransactionResponse

CommunicationReference : Guid
Errorinformation : CommunicationError

Id : string
JN

Dpv1TransactionResponse

Used in:

ICo

Slot : byte
Index : byte
ErrorCode : byte[]

T

| Dpv1WriteResponse |

mmunication.EndCommunicationRequest ()

Figure 30 — Dpv1WriteResponse

The properties of the Dpv1WriteResponse datatype are deseribed in Table 34.

Table 34 — Dpv1WriteResponse datatype

Property

) \\\\ Description

Cd

mmunicationReference

Identifier for a communication link to a device.

Er

orinformation

[Optional] Description, of a fieldbus protocol independent error occurred during
communication.

Id [Optional] Identifier of the corresponding Transaction Request.
Slpt Address,ifnformation according to the PROFIBUS specification.
Inglex Address-information according to the PROFIBUS specification.
ErforCode The'result of the service call (see subclause 9.5).
9.5 Error information provided by Communication Channel
In ¢very trangaction response datatype of FDT PROFIBUS specification a property ‘ErrorCdde’

is

rovided¢According to PROFIBUS, the error code is standardized to consist of 3 bytes, wh

eag¢h byte-carries a meaning.

Since.the error code is exchanged between different DTMs (e.q. Communication-DTM &nd

Device-DTM) and since the receiver of the error code will try to understand the error code, the
provider shall use the standard format:

standard length 3 bytes;

if the device provides error codes, these error codes are provided (and not local error codes

from the Master);

if no error occurred, the property ‘ErrorCode’ shall be filled with 3 zero bytes.
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10

10.

Datatypes for process data information

1 General

The process data information of a DTM represents the “Device Variables”, available on that
device. A Process Control System (i.e. some external system which monitors values on a
device) can query the DTM's process data information via the IProcessData interface. The
process data describes the process values such that an external system can use the information
to access and interpret the values from the device during normal device runtime. The external
system might not use FDT to access the values.

10.

Thi
Fig

2 ProfibuslOSignalinfo

5 is the PROFIBUS specific implementation of the abstract class ProtocollOSignalinfo (
ure 31).

ProcessDataltem
| ProtocollOSignalinfo |

VAN
10Signalinfo
L ProfibuslOSignalinfo_|
10Signalinfo
ProtocolSpecificlnfo ProfibuslOSignalinfo

BitPosition : uint
1 BitLength : uint

’ ?Datatypelnfo ProfibusDatatypelnfo

Datatype : ProfibusDatatype
1 ByteLength : uint

Dpv1Access

Dpv1Access Api : byte

Slot : byte
Index : byte
BitPosition : uint
BitLength : uint

Used in:

IPrg
IPrg

cesspPata.<ProcessData>()

cesSPata.SetlOSignallnfo()

bee

Figure 31 — ProfibuslOSignalinfo

The properties of the ProfibuslOSignallnfo datatype are described in Table 35.
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Table 35 — ProfibuslOSignalinfo datatype

Property Description
Datatypelnfo The datatype of the 10 signal.
BitPosition The position in the addressed data stream.
BitLength The length of the data.
Dpv1Access [optional] Describes how to access the 10 data with DP-V1 protocol.
Api The API value to access the value with DP-V1 protocol.
Stot Fhe-stet-part-of-the-DPR-\1-date-address-
ndex The index part of the DP-V1 data address.
BitPosition [optional] The position in the addressed data stream. If omitted, 0 shall bé
assumed.
BitLength [optional] The length of the data. When omitted, the default length ofthe datatype
shall be assumed.

11| Device identification

11.1 General

Clguse 11 defines identification relevant protocol specificdatatypes.

A BROFIBUS scan may detect different device types:I&M devices, PROFIBUS PA devicesg or
pufle DP devices. Depending on the detected” device type, not all properties| of
PrdfibusDeviceScanlnfo or ProfibusDeviceldentlnfo are available and will be filled with default
vallies. The ProtocolldentificationProfile property of the DeviceScaninfo or Deviceldentlnfo
insfances shall be set to either "DP", "PA", AIM-PA” or "IM" to indicate the identification type|for
the|device.
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11.2 ProfibusDeviceScaninfo datatype

11.2.1 General

This is the PROFIBUS specific implementation of the abstract class ProtocolDeviceScaninfo
(see Figure 32).

DeviceScaninfo
ProtocolDeviceScaninfo

Protocolld : Guid

| ProfibusDeviceScaninfo §

DeviceScaninfo

ProfibusDeviceScaninfo

? ProtocolSpecificScaninfo BusProtocol : Guid
ProtocolldentificationProfile : string

Manufacturerld : ushort
DeviceTypeCode : ushort
HardwareRevision : string
SoftwareRevision : string
SerialNumber : string
Tag : string

ManufacturerSpecificExtension : string

¢

ProfibusDeviceAddress

Address

BusAddress : byte
IsReadable : bool [0..1]
IsWritable : bool [0..1]

PhysicalLayer

ScannedPhysicalLayer

Id : Guid
Name : string

Protocollnformation

ProfibusBaseScaninfo

Used in:

1Dt

The¢ properties-of the ProfibusDeviceScaninfo datatype are described in Table 36. Protg

Spe
De
key

Scanning.EndScanRegquest()

Figure 32 — ProfibusDeviceScaniInfo

cific «properties will be stored as key-value pairs
iceScaninfo.ProtocolSpecificProperties. Device specific properties
-value pairs in the property DeviceScanlnfo.DeviceSpecificProperties.

col

in the property

will be stored

as
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