PD CLC/TRIEC 62453-41:2019

Field device tool (FDT) interface specification

Part 41: Object model integration profile - Common
object model (IEC TR 62453-41:2016)

bsi.



PD CLC/TRIEC 62453-41:2019 PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of
CLC/TRIEC 62453-41:2019. It is identical to IEC TR 62453-41:2016. It
supersedes PD CLC/TR 62453-41:2009, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee GEL/65/3, Industrial communications: process measurement
and control, including fieldbus.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2019
Published by BSI Standards Limited 2019

ISBN 978 0 539 02869 0
ICS 25.040.40; 35.100.05; 35.110

Compliance with a British Standard cannot confer immunity from
legal obligations.

This Published Document was published under the authority of the
Standards Policy and Strategy Committee on 30 April 2019.

Amendments/corrigenda issued since publication

Date Text affected




PD CLC/TR IEC 62453-41:2019

TECHNICAL REPORT CLC/TRIEC 62453-41
RAPPORT TECHNIQUE

TECHNISCHER BERICHT April 2019

ICS 25.040.40; 35.100.05; 35.110 Supersedes CLC/TR 62453-41:2009

English Version

Field device tool (FDT) interface specification - Part 41: Object
model integration profile - Common object model
(IEC TR 62453-41:2016)

Spécification des interfaces des outils des dispositifs de Field Device Tool (FDT)-Schnittstellenspezifikation - Teil 41:
terrain (FDT) - Partie 41: Profil d'intégration des modéles Profil zur Integration des Objektmodells - Allgemeines
objet - Modele objet commun Objektmodell (COM)
(IEC TR 62453-41:2016) (IEC TR 62453-41:2016)

This Technical Report was approved by CENELEC on 2019-03-18.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2019 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. CLC/TR IEC 62453-41:2019 E



PD CLC/TRIEC 62453-41:2019
CLC/TR IEC 62453-41:2019 (E)

European foreword

This document (CLC/TRIEC 62453-41:2019) consists of the text of the
IEC TR 62453-41:2016 prepared by 65E: "Devices and integration in enterprise systems", of
IEC technical committee 65: "Industrial process measurement, control and automation".

This document supersedes CLC/TR 62453-41:20009.

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights. CENELEC shall not be held responsible for identifying any or all
such patent rights.



PD CLC/TRIEC 62453-41:2019
CLC/TR IEC 62453-41:2019 (E)

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year
IEC 61784 series  Industrial communication networks - Profiles EN 61784 series
IEC 62453-1 2016 Field device tool (FDT) interface EN 62453-1 2017
specification - Part 1: Overview and
guidance
IEC 62453-2 2016 Field device tool (FDT) interface EN 62453-2 2017
specification - Part 2: Concepts and detailed
description


http://www.cenelec.eu/advsearch.html

This page deliberately left blank



PD CLC/TRIEC 62453-41:2019

-2- IEC TR 62453-41:2016 © IEC 2016
CONTENTS

O T T 1 PP 12
LN 75 16 L@ L ] P 14
1 S o0 o = Y0P 15
2 NOIrMAtiVE FEIEIENCES. ... e e e e 15
3  Terms, definitions, abbreviations and conventions ... 15
3.1 Terms and definifioNS . ..o 15
3.2 A DI EVIAtIONS .. e 16
3.3 L0701 1YY o 1o o 1< PP 16
4 Implementation CONCEPT ... .. e 17
4.1 Technological orientation........ ... e 17
4.2 Implementation of abstract FDT object model ..., 17
4.2.1 7= 1= =Y 17
4.2.2 FDT Frame Application (FA) ... 17
4.2.3 Device Type Manager (DTM) . ..o 18
4.2.4 Presentation object ... ... 19
4.2.5 FDT-Channel ODJECT .. ... e 19
4.3 L0 o) =Yo7 M1 0} (=] = o (o o 1 PP 19
4.3.1 Parameter interchange via XML..... ... 19
4.3.2 EXamples Of USAQe. ..o 21
4.4 Implementation of DTM data persistence and synchronization.............................. 23
441 PersiStENCE OVEIVIEW ...ueieiii e e eaes 23
4.4.2 PersistenCe INtErfaCES .. .. 24
4.5 DTM state MacChine ... e 24
I € 1= T o 1= =Y I o] o Lo =T o) €N 26
5.1 LT =Y 7= Y 26
5.2 Overview of task related FDT interfaces........ccooviiiiiiiiiiiiiii e 26
5.3 Return values of interface methods. ... 29
5.4 DUAI INTEIfACES .. e 29
5.5 L0 0T Te'0 Yo 1= S 29
5.6 Asynchronous versus synchronous behavior..............cooooiiiiiicii 29
5.7 g e To ] o 1= PP 30

5.8 Implementation of DTM, DTM device type and hardware identification
INT oMt ON ... e 30
5.8.1 Device identification ... ... 30
5.8.2 Protocol-specific transformation style sheet (XSI) ......coooviiiiiiii 33
5.8.3 Semantic identification information ... 33
5.8.4 Device assSignmeEnt . ... e 33
5.8.5 Regular expression specification ..........coooiiiiiiii 34
5.9 Implementation of slave redundancCy.........cooooiiiiiii 34
5.9.1 LY o 1= = 34
5.9.2 Topology IMPOIt/EXPOrt.. ... e 35
6 Implementation of FDT services: FDT interfaces.........ccoooiiiiiiiiiiiiiii e, 35
6.1 Overview of the FDT interfaces. ..o 35
6.2 FDT 0D OIS .ot 35
6.2.1 FDT object MOdel... ... e 35

6.2.2 Avalability of interface methods ............ccooiiiiiiii i 38



PD CLC/TRIEC 62453-41:2019

IEC TR 62453-41:2016 © |IEC 2016 -3-

6.3 Device TYPE MaNAQEr ...t 42
6.3.1 Interface ID M ... 42
6.3.2 Interface IDIM2 .. ... 51
6.3.3 Interface IDtmActiveXinformation ... 52
6.3.4 Interface IDIMAPPHCAtIoON ... 54
6.3.5 Interface IDtMChannel ... 56
6.3.6 Interface IDtmDocumentation ... 57
6.3.7 Interface IDIMDIAgNOSIS ..uiuu it 58
6.3.8 Interface IDIMIMPOrTEXPOrt .....cuiei e 60
6.3.9 Interface IDtMINformation ..o 62
6.3.10 Interface IDtmMINformation2 ...... ..o, 63
6.3.11 Interface IDIMONINEDIAgNOSIS ...uovviniiii i 64
6.3.12 Interface IDtmOnNlineParameter ... 65
6.3.13 Interface IDtMParameter ..o 68
6.3.14 Interface IFdtCommunicationEvents ............ccooiiiiiii 69
6.3.15 Interface IFdtCommunicationEvents2 ... 72
6.3.16 Interface IFAIEVENTS .. ... 73
6.3.17 Interface IDtmHardwareldentification ... 76
6.3.18 Interface IDtMSingleDeviceDataACCess ......c.vvuiiniiiiiiiiii e 78
6.3.19 Interface IDtmSinglelnstanceDataACCESS......ocuviuiiiiiiiiii e 81

6.4 DTM ACtiVEXCONIIOl ... e e 83
6.4.1 Interface IDIMACEiVEXCONIIOl ......oviiii i 83
6.4.2 oY N 83
6.4.3 PrepareTOREICASE ... ..o 84

6.5 FDT Channel. ..o e e 85
6.5.1 Interface IFAtChannel..... ... 85
6.5.2 Interface IFdtChannelActiveXInformation...............cooooiiiii e 88
6.5.3 Interface IFdtCommunication............oooiiii 90
6.5.4 Interface IFAtChannelSubTopology.....cooiiiiiiii e 97
6.5.5 Interface IFAtChannelSubTopology2..........ooiiiiiiii e, 101
6.5.6 Interface IFAtChannelScan . ..., 101
6.5.7 Interface IFdtFunctionBlockData...............coooiiiiiiii 103

6.6 Channel ActiveXCoNtrol ... ..o, 105
6.6.1 Interface IFdtChannelActiveXControl ..........coooiiiiiiiii e, 105
6.6.2 Interface IFdtChannelActiveXControl2 ..., 106

6.7 BIOCK TYPe Manager... ... e e 107
6.7.1 Interface IBtm ... 108
6.7.2 Interface IBtmInformation ..., 109
6.7.3 Interface IBtmParameter ... 109

6.8 BTM AcCtiveXControl ... ... 110
6.8.1 GBNEIAl .. e 110
6.8.2 Interface IBIMACtIVEXCONErol. ..o 110

6.9 Frame AppliCation ... 111
6.9.1 Interface IDIMEVENTS. ... 111
6.9.2 Interface IDIMEVENTSZ ... ..o, 120
6.9.3 Interface IDIMScCaNEVENtS ... ..o 121
6.9.4 Interface IDtMAuUdItTrailEvents ... 123
6.9.5 Interface IFAtACHIVEX ... ., 125

6.9.6 Interface IFAtACHIVEX 2 .. .. 126



PD CLC/TRIEC 62453-41:2019

-4 - IEC TR 62453-41:2016 © IEC 2016

6.9.7 Interface IFAtBulkData ...... ... 129
6.9.8 Interface [FAtCONtAINEr ... 131
6.9.9 Interface IFAtDIalog......cc.viuiieiiiie e 134
6.9.10 Interface [FAtTOPOIOQY .uini e 135
6.9.11 Interface IDtmRedundancyEvents............coooiiiii i 141
6.9.12 Interface IDtmSingleDeviceDataAccessEvents.............ocoo 142
6.9.13 Interface IDtmSinglelnstanceDataAccessEvents ..........cocooiiiiiiiiiiiiieinnennnn, 145
6.9.14 Interface IFAtBtMTOPOIOGY ..euiniiiiiie e 146
FDT SEQUENCE ChartS. ..o e ee e 147
71 DTM peer to peer communiCation ... 147
7.1.1 LY 1= = 147
7.1.2 Establish a peer-to-peer connection between DTM and device.................... 147
7.1.3 Asynchronous connect for a peer-to-peer connection.............c.coooviiininn. 147
7.1.4 Asynchronous disconnect for a peer-to-peer connection..................c..oooeii. 148
7.1.5 Asynchronous transaction for a peer-to-peer connection ............................. 148
7.2 Nested commUNICAtION .. ... 149
7.2.1 BNl e 149
7.2.2 Generate system toOPOIOgY .. ..ouiiii 150
7.2.3 Establish a system connection between DTM and device ...............cccooeeeeen. 152
7.2.4 Asynchronous transaction for a system connection ........................... 1563
7.3 JLIKe] o Yo LoTe ) VAT o7= 1o FU PPN 154
7.3.1 SCAN NEIWOTK ..ot 154
7.3.2 Cancel tOPOIOGY SCAN .....uii e 155
7.3.3 Provisional scan result notifications............ccooiiiii i 156
7.3.4 Scan for communication hardware ... 157
7.3.5 Manufacturer-specific device identification....................cooi 158
7.4 Registration of protocol-specific FDT schemas...........coooiiiiiiiii 160
7.5 Configuration of a fieldbus master ... 162
7.6 Starting and releasing applications ...........ooouiiiiiiiiiii 163
7.7 ChaNNEl @CCESS .uieiiiiii e 164
7.8 DCS Channel @assignmeNnt..........ouiiiiiiii e 165
7.9 Printing of DTM-specific doCUMENtS.......c.oiiiiii i 169
7.10 Printing of Frame Application-specific documents ..............ccooiiiiiiiiiiiine e, 170
7.10.1 LCT=Y a1 =Y PP 170
7.10.2 Processing a doCUMENt ... ..o 171
7.10.3 Rules for use of DTM-specific style sheets ........ccccooiiiiiiiiiiiiii, 173
7.11  Propagation of Changes........c.viiiii 174
0% 172 o Yo (Ve PP 175
7.12.1 Locking for non-synchronized DTMS ..o 175
7.12.2 Locking for synchronized DTMS ..o 176
7.13  Instantiation and release ... 178
7.13.1 Instantiation of @ NeW DTM ... 178
7.13.2 Instantiation of an existing DTM ... 178
7.13.3 Instantiation of a DTM ActiveX® user interface ..............cocoeiiiiiiiiiiinnnn. 179
7.13.4 Release of a DTM user interface .........ccooiiiiiiiii e 179
7.14  Persistent storage of @ DTM ... 180
7.14.1 State machine of instance data..............oooiiiii 180
7.14.2 Saving instance data of @ DTM ..o 182

7.14.3 Reload of a DTM object for another instance ..............coooiiiiiiiiiiiinn, 183



PD CLC/TRIEC 62453-41:2019

IEC TR 62453-41:2016 © |IEC 2016 -5-

7.14.4 Copy and versioning of a DTM instance...........coooiiiiiiiiiniiee 183
A5 AUt Al oo 184
7.16 Comparison of two instance data sets...........c.oooiiiii i, 185

7.16.1 Comparison without user interface............o.ooii i 185

7.16.2 Comparison with user interface ...........coooiiiiiiii i 186
717  Failsafe data aCCessS ..o 187
7.18 Set or modify device address with user interface................cocooiii, 188
7.19 Set or modify known device addresses without user interface............................. 189
7.20 Display or modify all child device addresses with user interface ......................... 190
7.21 Device initiated data transfer...........ccooiii 191
7.22  Starting and releasing DTM user interface in modal dialog .............ccooiiiiiininne. 192
7.23 Parent component handling redundant slave..............cccoooiiiiiicii i, 193
7.24 Initialization of a Channel ActiveX control ...........coooviiiiiiii e, 195

7.24 .1 LT 1= - | 195

7.24.2 Supports IFdtChannelActiveXcontrol2............ooooiiiiiiiii e, 195

7.24.3 Does not support IFdtChannelActiveXControl2.............o.oiiii, 195
A2 T O N IV BT oY | = T = T PP 196

7.25.1 LY o 1= = 196

7.25.2 Saving data from a DTM to be upgraded..........coooiiiiiiiiiiiii e 196

7.25.3 Loading data in the replacement DTM ... ... 197
7.26 Usage of IDtmSingleDeviceDataAccess::ReadRequest / Write Request.............. 198
7.27 Instantiation of DTM and BTM ... 199

8  INStallation ISSUES . .o e 201
8.1 Registry and device information ..o 201

8.1.1 Visibility of business objects of a DTM.........coiiiiiiiiii e 201

8.1.2 CompoNeNnt CatEgOTIES ..ovuie i 201

8.1.3 RegiStry ENtries. ..o 202

8.1.4 INStallation ISSUES ...uuieii e 202

8.1.5 Microsoft’s standard component categories manager............cccceeeevvviinennnen. 203

8.1.6 Building a Frame Application-database of supported devices ...................... 203

8.1.7 DTM registration ..o 203
8.2 Paths and file information ... ... 204

8.2.1 Path information provided by a DTM ..o, 204

8.2.2 Paths and persiStenCY ... 204

8.2.3 MUI-USEEr SYSTEIMS L. oeit e 204

9  Description of data types, parameters and structures.............cccocoviiiiiiiiii i 205
9.1 o - 205
9.2 Data type definitions ......coiiiiii e 205

ANnex A (NOrmMative) FDT IDL ... e 207

Annex B (normative) Mapping of services to interface methods.................cooiiiin. 223
B.1 LT T - Y PP 223
B.2 I =T = Y Vo = 223
B.3 Presentation 0bject SErviCeS ......coiviiiii i 227
B.4 General channel SErVICES . ..o 227
B.5 Process Channel SEIrVICES .. ..ot e 228
B.6 Communication Channel SErVICES .......oiuiiiiiiii e 228
B.7 Frame Application SEerviCes ......o.iiiiiii e 229

Annex C (normative) FDT XML SChemMas ......oouiiiiiiiiiii e 232



PD CLC/TRIEC 62453-41:2019

-6- IEC TR 62453-41:2016 © IEC 2016

CA1 LCT=T o 1= - | F PO 232
C.2 FDTDataTyPeSSCREMA. ... . it 232
C.3 FDTApplicationldSchema ..., 248
C4 FDTUserInformationSchema............oooiiiiiii e 248
C.5 DTMINformationSChema .. . ..o e 250
C.6 DTMFunctionCallSchema ... 253
C.7 DTMParameterSChema . ... 254
C.8 DTMDocumentationSchema ... ..o, 262
C.9 DTMProtocolSSChema ... ... 264
C.10 DTMSystemTagListSchema..........oooiiiiiiii e 265
C.11  DTMAUdItTrailSchema. ... ... e 266
C.12 DTMDeviceStatusSChema .. ..o e 268
C.13 DTMFUNCLIONSSChEMA ...uiiniiiii e 269
C.14 DTMChannelFunctionsSSchema........c.ooiiiiiiii e 273
C.15 DTMONIINeCompareSChema ........oouiiiiiiiii e 276
C.16 FDTFailSafeDataSchema ... 277
C.17 DTMTopologySCanSCREMaA. .. ...t e 277
C.18 FDTOperationPhaseSchema ... e 278
C.19  DTMINItSChEMaA .o e 279
C.20 FDTUSErMessSageSChemMa .. .ccuuiinii i e ee e 279
C.21 DTMINfoListSChema ... ..o e 281
C.22 FDTTopologylmportEXportSchema .........ccoiiiiiiiii e 282
C.23 DTMDeviceListSchema ... 286
C.24 DTMSystemGuiLabelSchema .........ccoiiiiii 288
C.25 DTMStateSChema ... e 288
C.26 DTMENVIronmMentSChema ... ... 289
C.27 FDTConnectResponNseSchema .......ccooiviiiiiii i 290
C.28 TypeRequestSCchema ... ... 290
C.29 FDTScanRequestSChemMa. . ......ovuiiiiii e 291
C.30 FDTxXXXIdeNtSChema .......ccouiii e 292
C.31 FDTxxxDeviceTypeldentSchema ..o 292
C.32 FDTxxxScanldentSchema ............ooiiiiiiii e 293
C.33 DTMIdentSChemMa. . ... e 293
C.34 DTMScanldentSChema .. ...ccuiiiiii e e e 294
C.35 DTMDeviceTypeldentSChema ... .. ..o 296
C.36 DTMIemMLIiStSChema ... ..o 298
C.37 BtmDataTypesSChema ... ..o 303
C.38 BtminformationSchema ...... ... 305
C.39 BtmParameterSchema.... ..o 306
C.A40 BtmINitSChema. .. ... 308
C.41  BtmINfoLIStSChema . ... 309
Annex D (informative) FDT XML styles — Documentation ...........ccccooviiiiiiiiiiiiii i, 310
Annex E (informative) FDT XSL Transformation.............coooiiiiiiiiiiiii e 314
E.1 Identification transformation ... 314
E.2 HiN e e 314
Annex F (normative) Channel schema ... 316
F.1 FDTBasicChannelParameterSchema .............oooiiiiiiiiiiiic i 316
F.2 Template for Channel Schema.... ... 317

Annex G (normative) FDT version interoperability guide.............cooiiiiiiiiiiiiiie, 318



PD CLC/TRIEC 62453-41:2019

IEC TR 62453-41:2016 © |IEC 2016 -7 -
GA1 L N T 318
G.2 LT =Y = Y 318
G.3 Component interoperability .........ccooiiiiii 318
G.4 FDT AYPe lDrary .o e e 320
G.5 DTM and deVICE VEISIONS ..c.uuiiiiiiiiieei ettt 320
G.6 P SIS ENCE .. e 320
G.7 Nested commUNICAtION ... o e 321
G.7.1 LCT=Y a1 - Y PP 321
G.7.2 Data EXChaNge ... .o 321
G.7.3 Communication channel upgrade...........ccooiiiiiiiii i, 321
G.74 S BN O it 321
G.7.5 ONAAACRII .. e 322
G.8 Implementation NiNts ... 322
G.8.1 N =Y o = VT 322
G.8.2 P IS S ENCE .. e 322
Annex H (informative) Implementation with Net technology ..........ccooiiiiii 323
H.1 How FDT supports .NET based development ... 323
H.2 Microsoft .NET Framework 1.1 and 2.0 compatibility ...........ccocooiii, 323
H.3 Side-by-side installation and related problems .............ccocoiiiiiiiiiiii 323
H.4 How to avoid compatibility iSSUES ... 324
Annex | (informative) Trade NamMeES.......oiuiiiiiiii e 325
Bl Og AP Y e e 326
Figure 1 — Part 41 of the IEC 82453 SEIiES ...uiuiiiiei et et 14
Figure 2 — Frame Application interfaces ..........ooooiiiiiiii i 18
Figure 3 = DTM interfaces. .. ..o e 18
Figure 4 — FDT Client/server relationship via XML ..o 19
Figure 5 — Data access and StOrage ... e 21
Figure 6 — COmMMUNICATION ..o e e e e e enas 22
Figure 7 — DOCUMENTatioN .. ... e 22
Figure 8 — Parameter verification in case of failsafe devices .............coooiiiii . 23
Figure 9 — State machine of @ DTM ... e 24
Figure 10 — Device identification ..o s 30
Figure 11 — StruCtural OVEIVIEW ... .. i e 32
Figure 12 - Interfaces of FDT objects — DTM and DtmActiveXControl ........................ 36
Figure 13 — Interfaces of FDT object — Frame Application............c.cooiiiiiiiiiiie, 37
Figure 14 — FDT objects — FDT-Channel ..o 37
Figure 15 — FDT objects — BTM and BtmActiveXControl ............ccooiiiiiiiiiiiiicee 38
Figure 16 — Peer to peer connection between DTM and device .........c..ooiiiiiiiiiiiiiiiinineen. 147
Figure 17 — Asynchronous connect (PEEr 10 PEEI) ...t 148
Figure 18 — Asynchronous disconnect (Peer t0 PEEr) ....coviniiiiiiiiiii e 148
Figure 19 — Asynchronous transaction (peer {0 Peer).......ocoviiiiiiiiiiiiiiii e 149
Figure 20 — System-10POl0gY ... u it 150
Figure 21 — Generation of system topology by Frame Application...................cooiiiiiinnns 151

Figure 22 — Generation of system topology — Participation of DTM...........cc.coiiiiiiinann. 152



PD CLC/TRIEC 62453-41:2019

-8-— IEC TR 62453-41:2016 © IEC 2016
Figure 23 — System connection (across communication hierarchy) ..............cccoiiiin. 153
Figure 24 — Asynchronous transactions (system connection) ............ccooiiiiiiiiiiiiieeenns 154
Figure 25 — Scan network tOpology ... .. 155
Figure 26 — Cancel topology SCAN ... ... 156
Figure 27 — Provisional topology SCaAN ... .. 157
Figure 28 — Scan for communication hardware ...............oooiiiiiii i 158
Figure 29 — Manufacturer-specific device identification ... 160
Figure 30 - Add protocol-specific schemas to Frame Applications schema sub path........... 161
Figure 31 — Frame Application reads protocol-specific device identification information
(o) BB V1B T ot I o T PP 162
Figure 32 — Bus master configuration ..o 163
Figure 33 — Starting and releasing applications ..o 164
Figure 34 — Channel @CCESS ... . i e 165
Figure 35 — DCS channel assignment single DTM ........ccoiiiiiii i 166
Figure 36 — Sequence of channel assignement for a single DTM............ccooiiiiiiiiiineeenns 167
Figure 37 — Modular DTM StrUCIUIe ... ... 168
Figure 38 — Channel assignment for modular DTMS ..o 169
Figure 39 — Printing of DTM-specific dOCUMENTS .......oviiiiiiii e 170
Figure 40 - Printing of Frame Application-specific documents................coooiiiiiinnn, 171
Figure 41 — Report generation (Frame Application style)..........coooiiiiiiiiiiiiie, 172
Figure 42 — Report generation (device vendor-specific style) ..o, 173
Figure 43 — Propagation of Changes ..o 174
Figure 44 — Locking for non-synchronized DTMS ..........coiiiiiiiiiiii e 176
Figure 45 — Locking for synchronized DTMS ..o 177
Figure 46 — Instantiation of @ New DTM ... 178
Figure 47 — Instantiation of an existing DTM ..ot 179
Figure 48 — Instantiation of a DTM user interface............coooiiiiiiiiiici e 179
Figure 49 — Release of a DTM user interface. ... 180
Figure 50 — State machine of instance data set ... 181
Figure 51 — Persistence states of a data set ... 182
Figure 52 — Saving instance data of a DTM ..o 183
Figure 53 — Copy and versioning of a DTM instance ..........cc.oooiiiiiiiiiin e 184
Figure 54 — Audit trail ... 185
Figure 55 — Comparison without userinterface ...........cooooiii i, 186
Figure 56 — Comparison with user interface..............cooooiiiiiiiiiii e 187
Figure 57 — Failsafe data aCCesSs ... ..o 188
Figure 58 — Set or modify device address with user interface................oco, 189
Figure 59 — Set or modify known device addresses without user interface.......................... 190
Figure 60 — Display or modify all child device addresses with user interface....................... 191
Figure 61 — Device initiated data transfer ... 192
Figure 62 — Modal DTM user interface.........oooiiiiii e 193
Figure 63 — Handling of a redundant SIave ............cooiiiiiiiiiiii e 194

Figure 64 — Init of Channel ActiveX with IFdtChannelActiveXControl2 ...................co. 195



PD CLC/TRIEC 62453-41:2019

IEC TR 62453-41:2016 © IEC 2016 -9-

Figure 65 — Init of Channel ActiveX® without IFdtChannelActiveXControl2......................... 196
Figure 66 — Saving data from a DTM to be upgraded ... 197
Figure 67 — Loading data in the replacement DTM ..o 198
Figure 68 — Usage of IDtmSingleDeviceDataACCeSS ......c.ovuiiiiiiiiiiie e 199
Figure 69 — General sequence of creation and instantiation of blocks........................o.. 200
Figure BT — XSO LT FOl ouiriiiii e e e e e e e e e eae e 315
Table 1 — Definition of DTM state machine ..., 25
Table 2 — Task related DTM iNteIrfaCes . ..oeuiiniii i e eaas 26
Table 3 — Task related DTM ActiveX® interfaces ........ccooviiiiiiiiiii e 27
Table 4 — Task related FDT-Channel interfaces ........coovviiiiii e 27
Table 5 — Task related Channel ActiveX® interfaces .........coooiiiiiiiiiiiii 27
Table 6 — Task related BTM interfaces ... ..o e 28
Table 7 — Task related BTM ActiveX® interfaces ..., 28
Table 8 — Task related Frame Application interfaces............ccocoooiiiiiiiiic i, 28
Table 9 — Semantic identification information...............ooiii i, 33
Table 10 — RegUIAr @XPreSSIONS . ... ittt e eaas 34
Table 11 — Availability of DTM methods in different states ...........c.cooiiiiii 39
Table 12 — Availability of Frame Application interfaces ...........ccccoiiiiiiiiiic e, 41
Table 13 — Description of instance data set states ........ccoooviiiii i 181
Table 14 — Description of persistent states ... 182
Table 15 — CompPOoNENt CAt@QOTIES . ..uiuiiiii e e e e ees 201
Table 16 — Combinations of CategOries.......oiviiiiii e 202
Table 17 — Example for DTM registration....... ..o 202
Table 18 — FDT-SPeCIfiC IAS ..ouie e 205
Table 19 — BasiC data tyPesS ..o e 205
Table 20 — Helper objects for documentation.............cooiiiiiiiii e 206
Table B.1 — GENEIral SEIVICES ...ttt ettt e e e e eaeanas 223
Table B.2 — DTM services related to installation ... 223
Table B.3 - DTM services related to DTM information ...........cccooiiiiiiiiii e, 224
Table B.4 - DTM services related to DTM state machine .............coocoiiiiiiii i, 224
Table B.5 — DTM services related to function.............ooo i 225
Table B.6 — DTM services related to documentation ... 225
Table B.7 — DTM services to access the instance data ... 225
Table B.8 — DTM services to access diagnosSiS ......oiuviiiiiiiiiiiii e 226
Table B.9 - DTM services to access the device data ..........c.oooiiiiiiiiiiiii e, 226
Table B.10 — DTM services related to network management information ............................ 226
Table B.11 = DTM services related to online operation ... 226
Table B.12 — DTM services related to FDT-Channel objects..........c.cocooiiiiiiiiiiiiin 227
Table B.13 — DTM services related to import and export ...........coooiiiiiiiiiiiie, 227
Table B.14 — DTM services related to data synchronization ............c..cooiiiiiiiinen, 227
Table B.15 — General Channel SErVICES ......c..iiuiiiiie e 228

Table B.16 — Channel services for |0 related information............c.ooiiiiiiii e 228



PD CLC/TRIEC 62453-41:2019

-10 - IEC TR 62453-41:2016 © IEC 2016
Table B.17 — Channel services related to communication.................... 228
Table B.18 — Channel services related sub-topology management.................ccooiiiiiiinni. 229
Table B.19 — Channel services related to functions............c.cooiiiiiiii e 229
Table B.20 — Channel services related to scan ...... ... 229
Table B.21 — FA services related to general events ... 229
Table B.22 — FA services related to topology management..............ocooiviiiiiiiiiiiicniieeeen 230
Table B.23 — FA services related to redundancCy ..........coooiiiiiiiiiii e 230
Table B.24 - FA services related to storage of DTM data..........coooviiiiiiiiii, 230
Table B.25 — FA services related to DTM data synchronization .................ccocon. 231
Table B.26 — FA services related to presentation..............oooiiiiiiic e 231
Table B.27 — FA services related to audit trail ... 231
Table C.1 — Description of general XML attributes ..., 232
Table C.2 — Description of general XML elements.........c.coooiiiiiiiiiiii e 237
Table C.3 — Device classification ID ........o.oiiiiiii e 239
Table C.4 — Device classification according to IEC TR 62390:2005, Annex G..............c...... 240
Table C.5 — Description of applicationld attribute ... 248
Table C.6 — Description of applicationld elements..............ccccooiiiiii 248
Table C.7 — Description of user information attributes...............coooii 249
Table C.8 — Description of user information elements ..., 249
Table C.9 — Description of DTM information attributes ... 250
Table C.10 — Description of DTM information elements.............c.ccooiiiiiiiiiiiin 250
Table C.11 — Description of function call attributes ... 254
Table C.12 — Description of parameter document attributes ..............coooiiii 254
Table C.13 — Description of parameter document elements..............coooiiiiiiiiiiiiiiii i, 255
Table C.14 — Description of documentation attributes ................... 263
Table C.15 — Description of documentation elements............coooiiiiiiii 263
Table C.16 — Description of protocols element............oiiii e, 265
Table C.17 — Description of system tag attributes ..., 265
Table C.18 — Description of system tag elements............coooiiiiiiiiiiiiiici e 265
Table C.19 — Description of audit trail attributes ... 267
Table C.20 — Description of audit trail elements............ocooiiii 267
Table C.21 — Description of device status attribute ... 268
Table C.22 — Description of device status elements ... 268
Table C.23 — Description of function attributes..............cooiiii 269
Table C.24 — Description of function elements ..., 270
Table C.25 — Description of channel functions attributes ... 273
Table C.26 — Description of channel function elements .............ccooiii 274
Table C.27 — Description of comparison attribute................cooii 276
Table C.28 — Description of comparison elements .............coiiiiiiiiii e, 276
Table C.29 — Description of fail safe attributes.............. 277
Table C.30 — Description of fail safe elements ...t 277
Table C.31 — Description of topology scan elements...........ccooiiiiiiiiiii e 278

Table C.32 — Description of operation phase attribute.............cooii i 278



PD CLC/TRIEC 62453-41:2019

IEC TR 62453-41:2016 © IEC 2016 -11 -

Table C.33 — Description of operation phase element ... 278
Table C.34 — Description of DTM init element...........ccoiiiiiii e 279
Table C.35 — Description of user message attributes ..o, 279
Table C.36 — Description of user message elements..........coooiiiiiiiiiii e, 280
Table C.37 — Description of DTM info list elements...........ccocoiiiiiii 281
Table C.38 — Description of topology attributes.............cooiiiii 282
Table C.39 — Description of topology elements ....... ... 282
Table C.40 — Description of device list attributes ... 286
Table C.41 — Description of device list elements..........ccoooiiiiiiii 287
Table C.42 — Description of gui label element............coooi i 288
Table C.43 — Description of DTM state element ..., 289
Table C.44 — Description of frame version element ..., 289
Table C.45 — Description of connect response element.............c.cooiiiiiiiiiii 290
Table C.46 — Description of type request element............oooiiiii 290
Table C.47 — Description of scan request attributes ..., 291
Table C.48 — Description of scan request elements ... 291
Table C.49 — Description of common identification attributes .......................l 293
Table C.50 — Description of common identification element..................ocoon 294
Table C.51 — Description of scan identification attributes ..o 294
Table C.52 — Description of scan identification elements.................. . 294
Table C.53 — Description of device type identification element..............ccocooiiiii, 296
Table C.54 — Description of item list attributes..............ooiiii 298
Table C.55 — Description of item list elements ..., 299
Table C.56 — Description of BTM data type attributes ... 303
Table C.57 — Description of BTM data type elements.........ccoooiiiiiiiiiiii e 304
Table C.58 — Description of BTM information elements .............coooiiiiiiiii 305
Table C.59 — Description of BTM parameter elements ..o, 306
Table C.60 — Description of BTM init element ... 308
Table C.61 — Description of BTM info list element...............ocooiiiii 309
Table F.1 — Description of basic channel attribute..................cooi 316
Table F.2 — Description of basic channel elements ..., 316
Table F.3 — Description of xxx channel parameter attribute ... 317
Table F.4 — Description of xxx channel parameter elements...................cooiiiiinnn 317

Table G.1 — Interoperability between components of different versions .............................. 319



PD CLC/TRIEC 62453-41:2019

-12 - IEC TR 62453-41:2016 © IEC 2016

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 41: Object model integration profile —
Common object model

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with 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 international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services 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 committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the 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 publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 62453-41, which is a technical report, has been prepared by subcommittee 65E:
Devices and integration in enterprise systems, of IEC technical committee 65: Industrial-
process measurement, control and automation:

This second edition cancels and replaces the first edition published in 2009, and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
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a) correction of specification for bus master configuration;
b) correction of specification for propagation of changes;

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

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

Enquiry draft Report on voting
65E/437/DTR 65E/485/RVC

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

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

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

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

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

With the integration of fieldbusses into control systems, there are a few other tasks which
need to be performed. In addition to fieldbus- and device-specific tools, there is a need to
integrate these tools into higher-level system-wide planning or engineering tools. In particular,
for use in extensive and heterogeneous control systems, typically in the area of the process
industry, the unambiguous definition of engineering interfaces that are easy to use for all
those involved is of great importance.

A device-specific software component, called DTM (Device Type Manager), is supplied by the
field device manufacturer with its device. The DTM is integrated into engineering tools via the
FDT interfaces defined in this specification. The approach to integration is, in general, open
for all kind of fieldbusses and thus meets the requirements for integrating different kinds of
devices into heterogeneous control systems.

Figure 1 shows how IEC TR 62453-41 is incorporated in the structure of the IEC 62453
series.

Part 41
& Object Model
. Integration Profile

IEC

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

Part 41: Object model integration profile —
Common object model

1 Scope

This part of IEC 62453, which is a technical report, defines how the common FDT principles
are implemented based on the Microsoft! COM technology, including the object behavior and
object interaction via COM interfaces.

This part specifies the technology-specific implementation of the protocol-specific functionality
and communication services.

This part of IEC 62453 is informative, however when this part is applied its requirements need
to be implemented as specified.

This part specifies FDT version 1.2.1.

2 Normative references

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

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

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

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

3 Terms, definitions, abbreviations and conventions

3.1 Terms and definitions

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

3.11
ActiveX®3
GUI component technology based on the Microsoft Component Object Model (COM/DCOM)

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

1 See Annex |.

2 Tobe published concurrently with this technical report.

3 See Annex |.



