
 

IEC TR 62453-41  

Edition  2.0 201 6-04 

TECHNICAL 
REPORT 

 

Field device tool  (FDT) interface specification –  

Part 41 :  Object model  integration profile – Common object model  

 

IE
C
 T
R
 6
2
4
5
3
-4

1
:2
0
1
6
-0
4
(e

n
) 

  

  

® 

 

colour
inside

Copyright International  Electrotechnical  Commission  



 

 

  

 THIS PUBLICATION  IS COPYRIGHT PROTECTED 

 Copyright © 201 6 IEC,  Geneva,  Switzerland   
 
Al l  rights  reserved .  Un less  otherwise specified ,  no part of th is  publ ication  may be reproduced  or u ti l ized  i n  any form  
or by any means,  electronic or mechanical ,  i nclud ing  photocopying  and  microfi lm,  wi thout permission  i n  wri ting  from  
ei ther IEC or IEC's  member National  Committee  in  the  country of the requester.  I f you  have any questions about IEC 
copyright or have an  enqu i ry about obtain ing  add i tional  rights  to  th is  publ ication,  please contact the  address below or 
your local  IEC member National  Committee  for further i nformation .  
 

IEC Central  Office Tel . :  +41  22  91 9  02  1 1  
3,  rue de  Varembé Fax:  +41  22  91 9  03  00  
CH-1 21 1  Geneva 20  info@iec.ch  
Swi tzerland  www. iec.ch  

 

About the IEC 
The I n ternational  Electrotechnical  Commission  (IEC)  is  the  l ead ing  g lobal  organization  that prepares and  publ ishes  
I nternational  Standards for al l  e lectrical ,  e lectronic and  related  technologies.  
 

About IEC publ ications   
The technical  content of IEC publ ications is  kept under constant review by the  IEC.  Please make  sure  that you  have the 
latest ed i tion ,  a  corrigenda or an  amendment might have been  publ ished.  
 

IEC Catalogue - webstore.iec.ch/catalogue 
The stand-alone appl ication  for consulting  the entire 
bibl iographical  information  on  IEC International  Standards,  
Technical  Specifications,  Technical  Reports and  other 
documents.  Available for PC,  Mac OS,  Android  Tablets and  
iPad.  
 

IEC publications search - www.iec.ch/searchpub 
The advanced search enables to find  IEC publications by a 
variety of criteria (reference number,  text,  technical  
committee,…).  I t also gives information on  projects,  replaced  
and  withdrawn publ ications.  
 

IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on  al l  new IEC publ ications.  Just Publ ished  
detai ls al l  new publ ications released.  Avai lable onl ine and 
also once a month  by email .  

Electropedia - www.electropedia.org  
The world's leading onl ine dictionary of electronic and  
electrical  terms containing  20 000 terms and  definitions in  
Engl ish  and  French,  with  equivalent terms in  1 5 additional  
languages.  Also known as the International  Electrotechnical  
Vocabulary (IEV) onl ine.  
 

IEC Glossary - std.iec.ch/glossary 
65 000 electrotechnical  terminology entries in  Engl ish  and  
French extracted  from the Terms and  Definitions clause of 
IEC publications issued  since 2002.  Some entries have been  
col lected  from earl ier publ ications of IEC TC 37,  77,  86 and  
CISPR.  
 

IEC Customer Service Centre - webstore.iec.ch/csc 
I f you  wish  to g ive us your feedback on  this publ ication  or 
need  further assistance,  please contact the Customer Service 
Centre:  csc@iec.ch.  
 

 

Copyright International  Electrotechnical  Commission  

mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC TR 62453-41  

Edition  2.0 201 6-04 

TECHNICAL 
REPORT 

 

Field device tool  (FDT) interface specification –  

Part 41 :  Object model  integration profile – Common object model  

 

 

 

 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION  
ICS 25.040.40;  35.1 00.05;  35.1 1 0 

 

ISBN 978-2-8322-3337-5 

  

  

® Registered  trademark of the International  Electrotechnical  Commission 

® 

   Warning!  Make sure that you obtained this publication from an authorized distributor.  

 

colour
inside

Copyright International  Electrotechnical  Commission  



 –  2  – I EC  TR 62453-41 :201 6    I EC  201 6  

CONTENTS 

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

I NTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

1  Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

2  Normative  references. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

3  Terms,  defin i ti ons,  abbreviations  and  conventions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

3. 1  Terms  and  defin i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

3.2  Abbreviations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

3.3  Conventions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

4  Implementation  concept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

4. 1  Technolog ical  orien tation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

4.2  Implementation  of abstract FDT object model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

4.2 . 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

4.2 .2  FDT Frame  Appl ication  (FA)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

4.2 .3  Device  Type  Manager (DTM)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

4.2 .4  Presentation  object . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

4.2 .5  FDT-Channel  object . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

4.3  Object i n teraction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

4.3. 1  Parameter i n terchange  via  XML . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

4.3.2  Examples  of usage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

4.4  Implementation  of DTM  data  persistence  and  synchron ization  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

4.4. 1  Persistence  overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

4.4.2  Persistence  i n terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

4.5  DTM  state  mach ine  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

5  General  concepts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

5. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

5.2  Overview of task related  FDT i n terfaces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

5.3  Return  values  of i n terface  methods  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

5.4  Dual  i n terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

5.5  Un icode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

5.6  Asynchronous  versus  synchronous  behavior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

5.7  Prog Ids  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

5.8  Implementation  of DTM,  DTM  device  type  and  hardware  i den ti fi cation  
i n formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

5.8. 1  Device  identi fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

5.8.2  Protocol -speci fic transformation  style  sheet (xsl )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33  

5.8.3  Semantic i den ti fication  in formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33  

5.8.4  Device  assignment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33  

5.8.5  Regu lar expression  speci fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34  

5.9  Implementation  of s l ave  redundancy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34  

5.9. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34  

5.9.2  Topology import/export . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

6  Implementation  of FDT services:  FDT in terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

6. 1  Overview of the  FDT i n terfaces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

6.2  FDT objects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

6.2 . 1  FDT object model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

6.2 .2  Avalabi l i ty of i n terface  methods  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 3  – 

6 . 3  Device  Type  Manager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42  

6.3. 1  I n terface  IDtm  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42  

6.3.2  I n terface  IDtm2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51  

6.3.3  I n terface  IDtmActiveXInformation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52  

6.3.4  I n terface  IDtmAppl ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54  

6.3.5  I n terface  IDtmChannel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  

6.3.6  I n terface  IDtmDocumentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57  

6.3.7  I n terface  IDtmDiagnosis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58  

6.3.8  I n terface  IDtmImportExport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60  

6.3.9  I n terface  IDtmIn formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62  

6.3. 1 0  I n terface  IDtmIn formation2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

6.3. 1 1  I n terface  IDtmOn l ineDiagnosis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64  

6.3. 1 2  I n terface  IDtmOn l ineParameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65  

6.3. 1 3  I n terface  IDtmParameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68  

6.3. 1 4  I n terface  I Fd tCommun icationEvents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69  

6.3. 1 5  I n terface  I Fd tCommun icationEvents2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72  

6.3. 1 6  I n terface  I Fd tEvents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73  

6.3. 1 7  I n terface  IDtmHardwareIden ti fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76  

6.3. 1 8  I n terface  IDtmSing leDeviceDataAccess  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78  

6.3. 1 9  I n terface  IDtmSing leI nstanceDataAccess  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81  

6.4  DTM  ActiveXControl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83  

6.4. 1  I n terface  IDtmActiveXControl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83  

6.4.2  I n i t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83  

6.4.3  PrepareToRelease  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84  

6.5  FDT Channel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85  

6.5. 1  I n terface  I Fd tChannel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85  

6.5.2  I n terface  I Fd tChannelActiveXIn formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88  

6.5.3  I n terface  I Fd tCommun ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90  

6.5.4  I n terface  I Fd tChannelSubTopology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97  

6.5.5  I n terface  I Fd tChannelSubTopology2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 01  

6.5.6  I n terface  I Fd tChannelScan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 01  

6.5.7  I n terface  I Fd tFunctionBlockData  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 03  

6.6  Channel  ActiveXControl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 05  

6.6. 1  I n terface  I Fd tChannelActiveXControl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 05  

6.6.2  I n terface  I Fd tChannelActiveXControl2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 06  

6.7  Block Type  Manager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 07  

6.7. 1  I n terface  I Btm  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 08  

6.7.2  I n terface  I BtmIn formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 09  

6.7.3  I n terface  I BtmParameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 09  

6.8  BTM  ActiveXControl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 0  

6.8. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 0  

6.8.2  I n terface  I BtmActiveXControl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 0  

6.9  Frame Appl ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  

6.9. 1  I n terface  IDtmEvents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  

6.9.2  I n terface  IDtmEvents2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 20  

6.9.3  I n terface  IDtmScanEvents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 21  

6.9.4  I n terface  IDtmAud i tTrai lEvents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 23  

6.9.5  I n terface  I Fd tActiveX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 25  

6.9.6  I n terface  I Fd tActiveX2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 26  

Copyright International  Electrotechnical  Commission  



 –  4  – I EC  TR 62453-41 :201 6    I EC  201 6  

6 . 9.7  I n terface  I Fd tBu lkData  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 29  

6.9.8  I n terface  I Fd tContainer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 31  

6.9.9  I n terface  I Fd tDia log  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 34  

6.9. 1 0  I n terface  I Fd tTopology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 35  

6.9. 1 1  I n terface  IDtmRedundancyEvents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 41  

6.9. 1 2  I n terface  IDtmSing leDeviceDataAccessEvents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 42  

6.9. 1 3  I n terface  IDtmSing leI nstanceDataAccessEvents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45  

6.9. 1 4  I n terface  I Fd tBtmTopology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 46  

7  FDT sequence  charts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 47  

7. 1  DTM  peer to  peer commun ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 47  

7. 1 . 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 47  

7. 1 . 2  Establ i sh  a  peer-to-peer connection  between  DTM  and  device  . . . . . . . . . . . . . . . . . . . .  1 47  

7. 1 . 3  Asynchronous  connect for a  peer-to-peer connection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 47  

7. 1 . 4  Asynchronous  d isconnect for a  peer-to-peer connection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 48  

7. 1 . 5  Asynchronous  transaction  for a  peer-to-peer connection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 48  

7.2  Nested  commun ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 49  

7.2 . 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 49  

7.2 .2  Generate  system  topology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 50  

7.2 .3  Establ i sh  a  system  connection  between  DTM  and  device  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 52  

7.2 .4  Asynchronous  transaction  for a  system  connection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53  

7.3  Topology scan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 54  

7.3. 1  Scan  network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 54  

7.3.2  Cancel  topology scan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 55  

7.3.3  Provis ional  scan  resu l t  noti fications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 56  

7.3.4  Scan  for commun ication  hardware  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 57  

7.3.5  Manufacturer-speci fic device  i den ti fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 58  

7.4  Registration  of protocol -speci fic FDT schemas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 60  

7.5  Configuration  of a  fie ldbus  master . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62  

7.6  Starting  and  re leasing  appl ications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 63  

7.7  Channel  access  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 64  

7.8  DCS Channel  assignment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 65  

7.9  Prin ting  of DTM-speci fic documents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 69  

7. 1 0  Prin ting  of Frame  Appl ication-speci fic documents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 70  

7. 1 0. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 70  

7. 1 0.2  Processing  a  document . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 71  

7. 1 0.3  Ru les  for use  of DTM-speci fic style  sheets  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 73  

7. 1 1  Propagation  of changes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 74  

7. 1 2  Locking  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75  

7. 1 2 . 1  Locking  for non-synchron ized  DTMs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75  

7. 1 2 .2  Locking  for synchron ized  DTMs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 76  

7. 1 3  I nstan tiation  and  release  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 78  

7. 1 3. 1  I nstan tiation  of a  new DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 78  

7. 1 3.2  I nstan tiation  of an  existing  DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 78  

7. 1 3.3  I nstan tiation  of a  DTM  ActiveX  u ser i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 79  

7. 1 3.4  Release  of a  DTM  user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 79  

7. 1 4  Persistent storage  of a  DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 80  

7. 1 4. 1  State  mach ine  of i nstance  data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 80  

7. 1 4.2  Saving  i nstance  data  of a  DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 82  

7. 1 4.3  Reload  of a  DTM  object for another i nstance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 83  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 5  – 

7 . 1 4 .4  Copy and  version ing  of a  DTM  instance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 83  

7. 1 5  Aud i t  trai l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 84  

7. 1 6  Comparison  of two  i nstance  data  sets  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 85  

7. 1 6. 1  Comparison  wi thou t user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 85  

7. 1 6.2  Comparison  wi th  user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 86  

7. 1 7  Fai lsafe  data  access  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 87  

7. 1 8  Set or mod i fy device  address  wi th  user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 88  

7. 1 9  Set or mod i fy known  device  addresses  wi thou t user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 89  

7.20  Display or mod i fy a l l  ch i l d  device  addresses  wi th  user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . .  1 90  

7.21  Device  in i tiated  data  transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 91  

7.22  Starting  and  re leasing  DTM  user i n terface  i n  modal  d ia log  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 92  

7.23  Parent component hand l ing  redundant s lave  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 93  

7.24  I n i tia l ization  of a  Channel  ActiveX con trol  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 95  

7.24. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 95  

7.24.2  Supports  I Fd tChannelActiveXcontrol2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 95  

7.24.3  Does  not support I Fd tChannelActiveXControl2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 95  

7.25  DTM  upgrade  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 96  

7.25. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 96  

7.25.2  Saving  data  from  a  DTM  to  be  upgraded  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 96  

7.25.3  Load ing  data  in  the  replacement DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 97  

7.26  Usage  of IDtmSing leDeviceDataAccess: :ReadRequest /  Wri te  Request . . . . . . . . . . . . . .  1 98  

7.27  I nstan tiation  of DTM  and  BTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 99  

8  I nstal lation  i ssues  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201  

8. 1  Registry and  device  i n formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201  

8. 1 . 1  Visibi l i ty of business  objects  of a  DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201  

8. 1 . 2  Component categories  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201  

8. 1 . 3  Registry en tries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202  

8. 1 . 4  I nstal lation  i ssues  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202  

8. 1 . 5  Microsoft’s  standard  component categories  manager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203  

8. 1 . 6  Bu i ld ing  a  Frame  Appl ication -database  of supported  devices  . . . . . . . . . . . . . . . . . . . . . .  203  

8. 1 . 7  DTM  reg istration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203  

8.2  Paths  and  fi le  i n formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204  

8.2 . 1  Path  i n formation  provided  by a  DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204  

8.2 .2  Paths  and  persistency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204  

8.2 .3  Mul ti -user systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204  

9  Description  of data  types,  parameters  and  structu res. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205  

9. 1  I ds  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205  

9.2  Data  type  defin i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205  

Annex A (normative)   FDT IDL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207  

Annex B  (normative)   Mapping  of services  to  i n terface  methods  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223  

B. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223  

B.2  DTM  services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223  

B.3  Presentation  object services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227  

B.4  General  channel  services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227  

B.5  Process  channel  services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228  

B.6  Commun ication  Channel  Services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228  

B.7  Frame Appl ication  Services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229  

Annex C  (normative)   FDT XML schemas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232  

Copyright International  Electrotechnical  Commission  



 –  6  – I EC  TR 62453-41 :201 6    I EC  201 6  

C. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232  

C.2  FDTDataTypesSchema. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232  

C.3  FDTAppl ication I dSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  248  

C.4  FDTUserI n formationSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  248  

C.5  DTMInformationSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250  

C.6  DTMFunctionCal lSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  253  

C.7  DTMParameterSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254  

C.8  DTMDocumentationSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262  

C.9  DTMProtocolsSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264  

C.1 0  DTMSystemTagListSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265  

C.1 1  DTMAud i tTrai lSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  266  

C.1 2  DTMDeviceStatusSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  268  

C.1 3  DTMFunctionsSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269  

C.1 4  DTMChannelFunctionsSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  273  

C.1 5  DTMOnl ineCompareSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  276  

C.1 6  FDTFai lSafeDataSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  277  

C.1 7  DTMTopologyScanSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  277  

C.1 8  FDTOperationPhaseSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  278  

C.1 9  DTMIn i tSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279  

C.20  FDTUserMessageSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279  

C.21  DTMInfoListSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281  

C.22  FDTTopologyImportExportSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282  

C.23  DTMDeviceListSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286  

C.24  DTMSystemGu iLabelSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  288  

C.25  DTMStateSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  288  

C.26  DTMEnvi ronmentSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289  

C.27  FDTConnectResponseSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290  

C.28  TypeRequestSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290  

C.29  FDTScanRequestSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291  

C.30  FDTxxxIden tSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292  

C.31  FDTxxxDeviceTypeI dentSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292  

C.32  FDTxxxScan I den tSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293  

C.33  DTMIdentSchema. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293  

C.34  DTMScan I den tSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294  

C.35  DTMDeviceTypeIden tSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296  

C.36  DTMI temListSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298  

C.37  BtmDataTypesSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303  

C.38  BtmInformationSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305  

C.39  BtmParameterSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306  

C.40  BtmIn i tSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308  

C.41  BtmInfoListSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309  

Annex D  ( in formative)   FDT XML styles  – Documentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 0  

Annex E  ( i n formative)   FDT XSL Transformation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 4  

E. 1  I den ti fication  transformation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 4  

E.2  H in t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 4  

Annex F  (normative)   Channel  schema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 6  

F. 1  FDTBasicChannelParameterSchema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 6  

F.2  Template  for Channel  Schema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 7  

Annex G  (normative)   FDT version  i n teroperabi l i ty gu ide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 8  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 7  – 

G . 1  Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 8  

G.2  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 8  

G.3  Component i n teroperabi l i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 8  

G.4  FDT type  l ibrary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  320  

G.5  DTM  and  device  versions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  320  

G.6  Persistence  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  320  

G.7  Nested  commun ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321  

G.7. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321  

G.7.2  Data  exchange  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321  

G.7.3  Commun ication  channel  upgrade  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321  

G.7.4  Scenarios  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321  

G.7.5  OnAddCh i ld  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322  

G.8  Implementation  h in ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322  

G.8. 1  I n terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322  

G.8.2  Persistence  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322  

Annex H  ( in formative)   Implementation  wi th  Net technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323  

H. 1  How FDT supports  .NET based  development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323  

H.2  Microsoft .NET Framework 1 . 1  and  2 . 0  compatib i l i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323  

H.3  Side-by-side  i nstal lation  and  related  problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323  

H.4  How to  avoid  compatib i l i ty i ssues  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324  

Annex I  ( i n formative)   Trade  names  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325  

Bibl iography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  326  

 

F i gure  1  – Part 41  of the  I EC  62453  series  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

Figure  2  −  Frame Appl ication  i n terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

Figure  3  −  DTM  in terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

Figure  4  −  FDT Cl ien t/server re lationsh ip  via  XML  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

Figure  5  −  Data  access  and  storage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

Figure  6  −  Commun ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

Figure  7  −  Documentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

Figure  8  −  Parameter veri fication  in  case  of fa i l safe  devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

Figure  9  −  State  mach ine  of a  DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

Figure  1 0  −  Device  i den ti fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

Figure  1 1  −  Structural  overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32  

Figure  1 2  −  I n terfaces  of FDT objects  – DTM  and  DtmActiveXControl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

Figure  1 3  −  I n terfaces  of FDT object – Frame  Appl ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37  

Figure  1 4  −  FDT objects  – FDT-Channel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37  

Figure  1 5  −  FDT objects  – BTM  and  BtmActiveXControl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

Figure  1 6  −  Peer to  peer connection  between  DTM  and  device  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 47  

Figure  1 7  −  Asynchronous  connect (peer to  peer)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 48  

Figure  1 8  −  Asynchronous  d isconnect  (peer to  peer)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 48  

Figure  1 9  −  Asynchronous  transaction  (peer to  peer)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 49  

Figure  20  −  System -topology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 50  

Figure  21  −  Generation  of system  topology by Frame  Appl ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 51  

Figure  22  – Generation  of system  topology – Parti cipation  of DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 52  

Copyright International  Electrotechnical  Commission  



 –  8  – I EC  TR 62453-41 :201 6    I EC  201 6  

F igure  23  – System  connection  (across  commun ication  h ierarchy)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53  

Figure  24  −  Asynchronous  transactions  (system  connection)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 54  

Figure  25  −  Scan  network topology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 55  

Figure  26  −  Cancel  topology scan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 56  

Figure  27  −  Provis ional  topology scan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 57  

Figure  28  −  Scan  for commun ication  hardware  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 58  

Figure  29  −  Manufacturer-speci fic device  identi fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 60  

Figure  30  −  Add  protocol -speci fic schemas  to  Frame  Appl ications  schema  sub  path  . . . . . . . . . . .  1 61  

Figure  31  −  Frame  Appl i cation  reads  protocol -speci fic device  i den ti fication  in formation  
of DTMDeviceTypes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62  

Figure  32  −  Bus  master configuration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 63  

Figure  33  −  Starting  and  re leasing  appl ications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 64  

Figure  34  −  Channel  access  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 65  

Figure  35  −  DCS  channel  assignment s ing le  DTM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 66  

Figure  36  −  Sequence  of channel  assignement for a  s ing le  DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 67  

Figure  37  −  Modu lar DTM  structure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 68  

Figure  38  −  Channel  assignment for modu lar DTMs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 69  

Figure  39  −  Prin ting  of DTM -speci fic documents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 70  

Figure  40  −  Prin ting  of Frame  Appl ication -speci fic documents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 71  

Figure  41  −  Report generation  (Frame  Appl ication  style)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 72  

Figure  42  −  Report generation  (device  vendor-speci fic style)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 73  

Figure  43  −  Propagation  of changes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 74  

Figure  44  −  Locking  for non -synchron ized  DTMs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 76  

Figure  45  −  Locking  for synchron ized  DTMs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 77  

Figure  46  −  I nstan tiation  of a  new DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 78  

Figure  47  −  I nstan tiation  of an  existing  DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 79  

Figure  48  −  I nstan tiation  of a  DTM  user i n terface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 79  

Figure  49  −  Release  of a  DTM  user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 80  

Figure  50  −  State  mach ine  of i nstance  data  set  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 81  

Figure  51  – Persistence  states  of a  data  set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 82  

Figure  52  −  Saving  i nstance  data  of a  DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 83  

Figure  53  −  Copy and  version ing  of a  DTM  instance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 84  

Figure  54  −  Aud i t  trai l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 85  

Figure  55  −  Comparison  wi thout user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 86  

Figure  56  −  Comparison  wi th  user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 87  

Figure  57  −  Fai l safe  data  access  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 88  

Figure  58  −  Set or mod i fy device  address  wi th  user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 89  

Figure  59  −  Set or mod i fy known  device  addresses  wi thou t user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 90  

Figure  60  −  D isplay or mod i fy a l l  ch i l d  device  addresses  wi th  user i n terface  . . . . . . . . . . . . . . . . . . . . . . .  1 91  

Figure  61  −  Device  i n i tiated  data  transfer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 92  

Figure  62  −  Modal  DTM  user i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 93  

Figure  63  −  Hand l ing  of a  redundant s lave  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 94  

Figure  64  −  I n i t  of Channel  ActiveX wi th  I Fd tChannelActiveXControl2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 95  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 9  – 

F igure  65  −  I n i t  of Channel  ActiveX® wi thou t I Fd tChannelActiveXControl2  . . . . . . . . . . . . . . . . . . . . . . . . .  1 96  

Figure  66  −  Saving  data  from  a  DTM  to  be  upgraded  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 97  

Figure  67  −  Load ing  data  in  the  replacement DTM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 98  

Figure  68  −  Usage  of IDtmSing leDeviceDataAccess  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 99  

Figure  69  −  General  sequence  of creation  and  i nstan tiation  of b locks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200  

Figure  E. 1  – XSLT role  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 5  

 

Table  1  – Defin i tion  of DTM  state  mach ine  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

Table  2  −  Task related  DTM  in terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

Table  3  −  Task related  DTM  ActiveX® in terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

Table  4  −  Task related  FDT-Channel  i n terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

Table  5  −  Task related  Channel  ActiveX  i n terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

Table  6  −  Task related  BTM  in terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

Table  7  −  Task related  BTM  ActiveX  i n terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

Table  8  −  Task related  Frame  Appl ication  in terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

Table  9  −  Semantic i den ti fication  i n formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33  

Table  1 0  −  Regu lar expressions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34  

Table  1 1  −  Avai labi l i ty of DTM  methods  i n  d i fferen t states  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

Table  1 2  −  Avai labi l i ty of Frame  Appl ication  i n terfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  

Table  1 3  – Description  of i nstance  data  set states  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 81  

Table  1 4  – Description  of persistent states  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 82  

Table  1 5  – Component categories  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201  

Table  1 6  – Combinations  of categories  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202  

Table  1 7  – Example  for DTM  reg istration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202  

Table  1 8  – FDT-speci fic I ds  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205  

Table  1 9  – Basic data  types  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205  

Table  20  – Helper objects  for documentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206  

Table  B. 1  −  General  services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223  

Table  B.2  −  DTM  services  re lated  to  i nstal lation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223  

Table  B.3  −  DTM  services  re lated  to  DTM  in formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224  

Table  B.4  −  DTM  services  re lated  to  DTM  state  mach ine  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224  

Table  B.5  −  DTM  services  re lated  to  function  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225  

Table  B.6  −  DTM  services  re lated  to  documentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225  

Table  B.7  −  DTM  services  to  access  the  i nstance  data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225  

Table  B.8  −  DTM  services  to  access  d iagnosis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  226  

Table  B.9  −  DTM  services  to  access  the  device  data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  226  

Table  B. 1 0  −  DTM  services  re lated  to  network management i n formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  226  

Table  B. 1 1  −  DTM  services  re lated  to  on l ine  operation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  226  

Table  B. 1 2  −  DTM  services  re lated  to  FDT-Channel  objects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227  

Table  B. 1 3  −  DTM  services  re lated  to  import and  export  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227  

Table  B. 1 4  −  DTM  services  re lated  to  data  synchron ization  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227  

Table  B. 1 5  −  General  channel  services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228  

Table  B. 1 6  −  Channel  services  for IO  related  i n formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228  

Copyright International  Electrotechnical  Commission  



 –  1 0  – I EC  TR 62453-41 :201 6    I EC  201 6  

Table  B. 1 7  −  Channel  services  re lated  to  communication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228  

Table  B. 1 8  −  Channel  services  re lated  sub-topology management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229  

Table  B. 1 9  −  Channel  services  re lated  to  functions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229  

Table  B.20  −  Channel  services  re lated  to  scan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229  

Table  B.21  −  FA services  re lated  to  general  even ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229  

Table  B.22  −  FA services  re lated  to  topology management  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230  

Table  B.23  −  FA services  re lated  to  redundancy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230  

Table  B.24  −  FA services  re lated  to  storage  of DTM  data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230  

Table  B.25  −  FA services  re lated  to  DTM  data  synchron ization  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231  

Table  B.26  −  FA services  re lated  to  presentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231  

Table  B.27  −  FA services  re lated  to  aud i t  tra i l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231  

Table  C. 1  – Description  of general  XML attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232  

Table  C. 2  – Description  of general  XML elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  237  

Table  C. 3  – Device  classi fication  ID  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  239  

Table  C. 4  – Device  classi fication  accord ing  to  I EC  TR 62390:2005,  Annex G  . . . . . . . . . . . . . . . . . . . . .  240  

Table  C. 5  – Description  of appl ication I d  attribu te  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  248  

Table  C. 6  – Description  of appl ication I d  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  248  

Table  C. 7  – Description  of user i n formation  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249  

Table  C. 8  – Description  of user i n formation  elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249  

Table  C. 9  – Description  of DTM  in formation  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250  

Table  C. 1 0  – Description  of DTM  i n formation  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250  

Table  C. 1 1  – Description  of function  cal l  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254  

Table  C. 1 2  – Description  of parameter document attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254  

Table  C. 1 3  – Description  of parameter document e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  255  

Table  C. 1 4  – Description  of documentation  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  263  

Table  C. 1 5  – Description  of documentation  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  263  

Table  C. 1 6  – Description  of protocols  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265  

Table  C. 1 7  – Description  of system  tag  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265  

Table  C. 1 8  – Description  of system  tag  e lements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265  

Table  C. 1 9  – Description  of aud i t  trai l  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  267  

Table  C. 20  – Description  of aud i t  trai l  e l ements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  267  

Table  C. 21  – Description  of device  status  attribu te  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  268  

Table  C. 22  – Description  of device  status  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  268  

Table  C. 23  – Description  of function  attribu tes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269  

Table  C. 24  – Description  of function  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  270  

Table  C. 25  – Description  of channel  functions  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  273  

Table  C. 26  – Description  of channel  function  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  274  

Table  C. 27  – Description  of comparison  attribu te  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  276  

Table  C. 28  – Description  of comparison  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  276  

Table  C. 29  – Description  of fa i l  safe  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  277  

Table  C. 30  – Description  of fa i l  safe  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  277  

Table  C. 31  – Description  of topology scan  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  278  

Table  C. 32  – Description  of operation  phase  attribu te  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  278  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 1 1  – 

Table  C.33  – Description  of operation  phase  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  278  

Table  C. 34  – Description  of DTM  i n i t  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279  

Table  C. 35  – Description  of user message  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279  

Table  C. 36  – Description  of user message  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280  

Table  C. 37  – Description  of DTM  i n fo  l i st  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281  

Table  C. 38  – Description  of topology attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282  

Table  C. 39  – Description  of topology e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282  

Table  C. 40  – Description  of device  l i st  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286  

Table  C. 41  – Description  of device  l i st  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  287  

Table  C. 42  – Description  of gu i  l abel  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  288  

Table  C. 43  – Description  of DTM  state  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289  

Table  C. 44  – Description  of frame version  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289  

Table  C. 45  – Description  of connect response  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290  

Table  C. 46  – Description  of type  request e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290  

Table  C. 47  – Description  of scan  request attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291  

Table  C. 48  – Description  of scan  request e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291  

Table  C. 49  – Description  of common  iden ti fication  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293  

Table  C. 50  – Description  of common  i den ti fication  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294  

Table  C. 51  – Description  of scan  i den ti fication  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294  

Table  C. 52  – Description  of scan  iden ti fication  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294  

Table  C. 53  – Description  of device  type  i den ti fication  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296  

Table  C. 54  – Description  of i tem  l i st attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298  

Table  C. 55  – Description  of i tem  l i st e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299  

Table  C. 56  – Description  of BTM  data  type  attribu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303  

Table  C. 57  – Description  of BTM  data  type  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304  

Table  C. 58  – Description  of BTM  in formation  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305  

Table  C. 59  – Description  of BTM  parameter e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306  

Table  C. 60  – Description  of BTM  in i t e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308  

Table  C. 61  – Description  of BTM  in fo  l i st  e lement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309  

Table  F . 1  – Description  of basic channel  attribu te  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 6  

Table  F . 2  – Description  of basic channel  e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 6  

Table  F .3  – Description  of xxx channel  parameter attribu te  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 7  

Table  F .4  – Description  of xxx channel  parameter e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 7  

Table  G . 1  −  I n teroperabi l i ty between  components  of d i fferen t versions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 9  

 

Copyright International  Electrotechnical  Commission  



 –  1 2  – I EC  TR 62453-41 :201 6    I EC  201 6  

I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
F IELD DEVICE TOOL (FDT)  INTERFACE SPECIFICATION  –  

 
Part 41 :  Object model  integration  profi le  –  

Common  object model  
 

FOREWORD 

1 )  The  I n ternati ona l  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  National  Commi ttees) .  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn ica l  Speci fi cati ons ,  
Techn ica l  Reports,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Pub l i cati on (s)” ) .  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati ona l  Commi ttee  i n terested  
i n  the  subject dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmen tal  and  non -
governmen tal  organ izati ons  l i a i s i ng  wi th  the  I EC  a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
ag reement  between  the  two  organ izati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh i ch  they are  used  or for any 
m is i n terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  possi b l e  i n  thei r nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg ional  publ i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tsel f does  not  provi de  any attestation  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provide  conform i ty 
assessmen t  services  and ,  i n  some  areas,  access  to  I EC  marks  of conform i ty.  I EC  i s  not  responsibl e  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6 )  Al l  u sers  shou l d  ensu re  that  they have  the  l atest ed i ti on  of th i s  publ i cati on .  

7 )  No  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i cal  commi ttees  and  I EC  Nati onal  Commi ttees  for any persona l  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i n d i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  u se  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  pub l i cati ons  i s  
i n d i spensabl e  for the  correct appl i cati on  of th i s  publ i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  sub j ect  of 
paten t ri gh ts .  I EC  shal l  n ot  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

The  main  task of I EC  techn ical  commi ttees  i s  to  prepare  I n ternational  Standards.  However,  a  
techn ical  commi ttee  may propose  the  publ ication  of a  techn ical  report when  i t  has  col lected  
data  of a  d i fferen t kind  from  that wh ich  i s  normal l y publ i shed  as  an  I n ternational  Standard ,  for 
example  "state  of the  art" .  

I EC  TR 62453-41 ,  wh ich  i s  a  techn ical  report,  has  been  prepared  by subcommi ttee  65E:  
Devices  and  in tegration  i n  en terprise  systems,  of I EC  techn ical  commi ttee  65:  I ndustria l -
process  measurement,  con trol  and  au tomation :  

Th is  second  ed i tion  cancels  and  replaces  the  fi rst  ed i tion  publ ished  i n  2009,  and  consti tu tes  a  
techn ical  revision .  

Th is  ed i tion  i ncludes  the  fol lowing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  
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a)  correction  of speci fication  for bus  master configuration ;  

b)  correction  of speci fication  for propagation  of changes;  

c)  correction  of description  of DTM  services  for on l ine  operation .  

The  text of th is  techn ical  report i s  based  on  the  fol lowing  documents:  

Enqu i ry d raft  Report  on  voti ng  

65E/437/DTR 65E/485/RVC 

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  techn ical  report can  be  found  i n  the  
report on  voting  ind icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC Di rectives,  Part 2 .  

A l i st  of a l l  parts  of the  I EC  62453  series,  under the  general  ti tl e  Field Device Tool (FDT)  
interface specification ,  can  be  found  on  the  I EC  websi te.  

The  commi ttee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC  web  s i te  under "h ttp: //webstore. iec. ch"  i n  the  data  
re lated  to  the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  

 

IMPORTANT – The  'colour inside'  logo on  the  cover page of th is  publ ication  ind icates  
that  i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understanding  of i ts  contents.  Users  shou ld  therefore  print  th is  document using  a  
colour printer.  
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I NTRODUCTION  

Th is  Part of I EC  62453,  wh ich  i s  a  techn ical   report,  i s  an  i n terface  speci fication  for 
developers  of FDT (F ie ld  Device  Tool )  components  for function  con trol  and  data  access  wi th in  
a  cl i en t/server arch i tecture.  The  speci fication  i s  a  resu l t  of an  analysis  and  design  process  to  
develop  standard  i n terfaces  to  faci l i tate  the  development of servers  and  cl ien ts  by mu l tiple  
vendors  that need  to  i n teroperate  seamlessly.  

Wi th  the  in tegration  of fi e ldbusses  i n to  con trol  systems,  there  are  a  few other tasks  wh ich  
need  to  be  performed .  I n  add i tion  to  fie ldbus-  and  device-speci fic tools,  there  i s  a  need  to  
i n tegrate  these  tools  i n to  h igher- level  system-wide  plann ing  or eng ineering  tools.  I n  particu lar,  
for use  in  extensive  and  heterogeneous  control  systems,  typical l y i n  the  area  of the  process  
i ndustry,  the  unambiguous  defin i ti on  of eng ineering  i n terfaces  that are  easy to  use  for a l l  
those  i nvolved  i s  of g reat importance.  

A device-speci fic software  component,  cal led  DTM  (Device  Type  Manager),  i s  suppl ied  by the  
fi e ld  device  manufacturer wi th  i ts  device.  The  DTM  is  i n tegrated  in to  eng ineering  tools  via  the  
FDT i n terfaces  defined  i n  th is  speci fi cation .  The  approach  to  i n tegration  i s ,  i n  general ,  open  
for a l l  kind  of fie ldbusses  and  thus  meets  the  requ i rements  for i n tegrating  d i fferen t kinds  of 
devices  i n to  heterogeneous  control  systems.  

F igure  1  shows  how IEC TR 62453-41  i s  i ncorporated  i n  the  structure  of the  I EC  62453  
series.  

  

 

Figure  1  – Part 41  of the  IEC  62453  series  

 

Part  41  
Ob j ect  Model  
I n tegrati on  Profi l e  

IEC 
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FIELD DEVICE TOOL (FDT)  INTERFACE SPECIFICATION  –  
 

Part 41 :  Object model  integration  profi le  –  
Common  object model  

 
 
 

1  Scope 

Th is  part of I EC  62453,  wh ich  i s  a  techn ical  report,  defines  how the  common  FDT principles  
are  implemented  based  on  the  M icrosoft 1  COM  technology,  i nclud ing  the  object behavior and  
object i n teraction  via  COM  i n terfaces.  

Th is  part speci fies  the  technology-speci fic implementation  of the  protocol -speci fic functional i ty 
and  commun ication  services.  

Th is  part of I EC  62453  i s  i n formative,  however when  th is  part  i s  appl ied  i ts  requ i rements  need  
to  be  implemented  as  speci fied .  

Th is  part speci fies  FDT version  1 . 2 . 1 .  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  in  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  61 784  (a l l  parts) ,  Industrial communication networks – Profiles  

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

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

3  Terms,  defin i tions,  abbreviations  and  conventions  

3.1  Terms  and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g iven  in  I EC  62453-1 ,  
I EC  62453-2  as  wel l  as  the  fol l owing  apply.  

3.1 .1   
ActiveX®3  
GUI  component technology based  on  the  M icrosoft Component Object Model  (COM/DCOM)  

Note  1  to  en try:  Former standard  was  OLE  con tro l s  (OCX).  

___________ 

1   See  Annex I .  

2   To  be  publ i shed  concurren tl y wi th  th i s  techn ical  report.  

3  See  Annex I .  
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3.1 .2   
asynchronous  function  
non-blocking  function  in  wh ich  the  cal l i ng  process  con tinues  execu tion  wh i le  the  function  i s  
execu ted  i n  the  background  

3.1 .3   
CLSID  
UUID  for a  COM  class  

3.1 .4  
ProgID  
human  readable  ID  for a  COM  class  

3.1 .5   
synchronous  function  
blocking  function  in  wh ich  the  cal l i ng  process  stops  execu tion  wh i le  the  function  i s  execu ted  

3.2  Abbreviations  

For the  purposes  of th is  document,  the  abbreviations  g iven  in  I EC  62453-1  and  I EC  62453-2  
as  wel l  as  the  fol lowing  apply.  

API  App l i cati on  Prog ramming  I n terface  

BTM  B l ock Type  Manager 

CLSID  Cl ass  I D   

COM  Common  Object  Model  

DCOM  D i stri bu ted  COM  

DLL  Dynamic L i nked  L ibrary 

DOM  Document  Object  Model  

DTM  Device  Type  Manager 

FA Frame  Appl i cati on  

FB  Functi on  B l ock 

FDT F i e l d  Devi ce  Tool  

GU I  Graph ica l  U ser I n terface  

GU ID  G lobal l y Un i que  I den ti fi er (a  UU ID)  

HART®4 H i ghway Addressable  Remote  Transducer 

I I D  I n terface  I D   

LCID  Local e  I D  

M IDL  M icrosoft  I n terface  Defi n i t i on  Language  

MSDN®  M i crosoft  Developer Network 

OCX OLE  Con trol s  

OLE  Object  L i nki ng  and  Embedd i ng  

Prog ID  Programmati c  I D  

XDR XML  Data  Reduced  

XSL  Extensi b l e  S tylesheet  Language  

XSLT XSL  Transformati ons  

 

3.3  Conventions  

The  conventions  for UML notation  used  i n  th is  document are  defined  i n  I EC  62453-1 .  

___________ 

4  See  Annex I .  
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4 Implementation  concept 

4.1  Technological  orientation  

The  ActiveX  technology i n troduced  by M icrosoft makes  i t  possib le  to  define  i n terfaces  wh ich  
con tain  not on ly data  bu t a l so  functions.  These  possibi l i ties  have  a l ready been  successfu l l y 
used  i n  con junction  wi th  OPC (orig inal l y:  OLE  for Process  Control )  defin i tion .  

Wi th in  th is  techn ical  report,  implementation  of FDT-on ly user i n terfaces  in  ActiveX  
technology are  speci fied  for the  eng ineering  components  of fi e ld  devices.  I f the  eng ineering  
system  implements  the  correspond ing  i n terfaces,  the  ActiveX  technology provides  the  
au tomatic i n tegration  of the  components  and  takes  care  of the  i n teraction  between  the  
eng ineering  system  and  the  software  components  of the  devices.  Fu rthermore  the  FDT 
i n terface  speci fication  a l lows  the  in tegration  of device  components  wi th  i n tegrated  user 
i n terfaces  as  wel l  as  the  embedd ing  of ActiveX  con trols  provided  by the  device  component 
for specia l  eng ineering  tasks.  

The  implementation  of FDT´s  cl ien t/server arch i tecture  defined  i n  th is  techn ical  report i s  
based  on  M icrosoft COM.  

Th is  part of I EC  62453  speci fies  COM  i n terfaces  (what the  i n terfaces  are),  not the  
implementation  ( the  “how”  of the  implementation )  of those  in terfaces.  I t  speci fies  the  behavior 
that the  in terfaces  are  expected  to  provide  to  cl i en t appl ications  that use  them.  The  FDT-
speci fication  nei ther speci fies  the  implementation  of DTMs  nor the  implementation  of Frame 
Appl ications.  

I ncluded  are  descriptions  of arch i tectures  and  i n terfaces  wh ich  seem  most appropriate  for 
those  arch i tectures.  L ike  al l  COM  implementations,  the  arch i tecture  of FDT is  a  cl ien t-server 
model  where  DTMs  are  the  server components  managed  by the  Frame Appl ication .  

4.2  Implementation  of abstract FDT object model  

4.2 .1  General  

The  FDT objects  are  implemented  as  COM  objects.  The  general  expectation  i s  that these  
objects  may be  implemented  as  i nproc as  wel l  as  ou tproc servers.  The  Frame  Appl ication  i s  
responsible  for organ izing  the  execu tion  of the  objects  i n  a  d i stribu ted  system  (based  on  a  
vendor-speci fic implementation).  

4.2.2  FDT Frame Appl ication  (FA)  

From  a  DTM  poin t of view,  a l l  task-related  i n terfaces  for the  i n teraction  wi th  Frame  Appl ication  
are  avai lable  via  the  main  i n terface  I Fd tContainer of the  Frame  Appl ication  (see  F igure  2) .  
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FrameApplication

FdtChannel

IFdtContainer

Standard interfaces for storage and events

Optional task-related interfaces

IFdtCommunication

1

0. .*

Optional task-related interfaces

 

I EC  

 

Figure  2  −  Frame Appl ication  interfaces  

I n  a  complex p lan t envi ronment,  there  are  al so  complex commun ication  networks  for l i nking  
the  process  devices.  No  DTM  shou ld  need  any i n formation  abou t the  topology of a  system  
network.  So  i t  i s  up  to  the  Frame  Appl ication  to  organ ize  the  rou ting  for accessing  a  device.  
The  Frame  Appl ication  has  to  provide  in  each  case  a  peer-to-peer connection  (physical  or 
l og ical ) .  So  i ts  up  to  the  Frame  Appl ication  to  manage  the  mu l ti  user access  to  a  device.  

4.2.3  Device  Type Manager (DTM)  

4.2 .3.1  DTM  interfaces  

The  services  of a  DTM  are  provided  by means  of COM  i n terfaces  (see  F igure  3) .  

DTM

FdtChannel

IDtm
IDtm2

Standard interfaces for storage

Optional task-related interfaces

IFdtChannel

1

0. .*

Optional task-related interfaces

IDtmInformation
IDtmInformation2

 

IEC  

Figure  3  −  DTM  interfaces  

The  i n terfaces  IDtm  and  I DtmIn formation  have  to  be  implemented  by each  DTM  (see  5. 2).  
These  in terfaces  provide  the  services  and  in formation  for con trol l i ng  a  DTM.  From  a  Frame 
Appl ication ’s  poin t of view,  a l l  task-related  in terfaces  for the  i n teraction  wi th  the  device  
functional i ty are  avai l able  via  these  i n terfaces.  Wh ich  task related  i n terfaces  are  provided  
depends  on  the  capabi l i ty of the  DTM  and  the  correspond ing  device.  Each  i n terface  i s  
described  i n  detai l  i n  the  appropriate  subclause.  

4.2.3.2  Block Type  Manager (BTM)  

The  BTM  implements  s im i lar i n terfaces  to  those  speci fied  for a  DTM.  B lock-speci fic schemas  
replace  device  re lated  XML schemas  to  provide  b lock i n formation .  For example,  
BtmI nformationSchema  replaces  DTMInformationSchema.  
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4.2.4 Presentation  object 

A presentation  object as  defined  by th is  speci fi cation  may be  an  ActiveX  ob ject (a l lows  
i n tegration  in to  GU I  of FA)  or a  standalone  program,  that may be  i n tegrated  by a  DTM.  

I EC  TR 62453-61  provides  a  style  gu ide  for a  common  look and  feel  of ActiveX  u ser 
i n terfaces.  

4.2.5  FDT-Channel  object 

The  FDT-Channel  object implements  at l east the  I Fd tChannel  i n terface  that g i ves  access  to  
a l l  parameters  of the  channel  wh ich  describes  the  channel  i tsel f.  

I f the  device  provides  commun ication  functional i ty,  l i ke  a  fi eldbus  adapter or a  gateway,  the  
FDT-Channel  object shal l  implement fu rther i n terfaces  for the  commun ication  via  th is  channel  
(Commun ication  Channel ) .  Each  in terface  of the  FDT-Channel  object i s  described  in  detai l ,  
see  the  appropriate  subclause.  

As  defined  i n  I EC  62453-2 ,  Commun ication  Channels  represent the  gateway from  the  FDT-
speci fic to  the  Frame  Appl ication-speci fic commun ication .  At l east the  i n terface  
I Fd tCommun ication  shal l  be  implemented  for Communication  Channels.  

I Fd tCommun ication  a lways  provides  the  commun ication  functional i ty for DTMs  to  access  thei r 
fi e ldbus  devices.  Al l  actions  that belong  to  the  physical  fi el dbus  shal l  be  done  by using  th is  
i n terface.  

4.3  Object in teraction  

4.3.1  Parameter in terchange  via  XML 

Data  exchange  between  objects  i s  implemented  based  on  transport of XML documents  (XDR 
format)  via  COM  in terfaces.  One  example  for th is  data  exchange  i s  the  parameter i n terchange  
via  XML i s  to  provide  a  way to  exchange  in formation  between  Frame Appl ication  and  DTMs  
(see  F igure  4).  Typical l y,  i n  process  con trol  systems,  mu l tip le  use  cases  l i ke  observing ,  
channel  assignment,  or master configuration ,  need  i n formation  abou t the  configuration  of a  
device.  

XML is  not meant to  replace  proprietary formats;  i t  i s  meant to  provide  access  to  data  that i s  
stored  i n  a  proprietary format.  I t  i s  recommended  that data  i s  stored  local ly i n  the  fash ion  that 
makes  the  most sense.  XML provides  an  extendable  standard  to  connect FDT components.  
The  data  exchange  i s  done  via  XML documents.  Wi th in  these  documents  XML tags  are  used  
to  del im i t p ieces  of data.  XML l eaves  the  i n terpretation  of the  data  to  the  appl ication  that  
reads  i t.  To  get a  common  understand ing  of the  exchanged  data  FDT uses  XML schemas  for 
val idation .  For the  data  access  are  standard ized  tools  l i ke  the  DOM  (W3C's  document object 
model )  avai lable.  

  

Figure  4  −  FDT Cl ient/server relationsh ip  via  XML 
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XML schemas  are  val id  XML syntax themselves  and  are  used  to  val idate  XML data.  They 
a l low the  val idation  of the  document structure  and  the  data  types  of the  e lements.  

W3C's  document object model  (DOM)  i s  a  standard  i n ternal  representation  of the  document 
structure.  I t  a ims  to  make  i t  easy for programmers  to  access  components  and  delete,  add ,  or 
ed i t  thei r con ten t,  attribu tes  and  style.  I n  essence,  the  DOM  makes  i t  possib le  for 
programmers  to  wri te  appl ications  that work properly on  a l l  browsers  and  servers,  and  on  a l l  
p latforms.  Wh i le  programmers  may need  to  use  d i fferen t programming  l anguages,  they do  not 
need  to  change  thei r programming  model .  

An  XML parser usual l y generates  the  DOM.  M icrosoft  provides  such  an  XML parser.  So  the  
DOM  API  i s  accessible  i n  VC++ 5,  Visual  Basic 6  and  VBScript.  

The  parsing  of XML documents  wi th  XML schemas  ensures  a  val id  DOM  wi th  wel l -defined  
e lements.  

I t  i s  recommended  that the  FDT developer a lways  work wi th  the  DOM  because  

•  the  XML parser generates  the  DOM  from  the  transferred  XML data,  

•  the  schemas  ensure  a  val i d  DOM  wi th  wel l  defined  e lements,  

•  the  DOM  suppl ies  standard  tree-  and  col lection-methods  for data  access,  

•  the  DOM  can  generate  the  XML data  for the  data  transfer.  

The  val idation  of a  XML document ensures  that the  conten t of an  attribu te  i s  val i d  accord ing  
to  the  XML schemas.  

•  Non  string  data  types  (U i4 , enumeration , etc. ) :  Empty or i nval id  attribu te  values  wi l l  be  
detected  du ring  the  val idation  of the  document.  

•  Data  types  ‘string ’  and  ‘b in . hex’ (hexadecimal  d ig i ts  representing  octets):  Empty values  are  
possible.  No  parsing  error i s  generated .  

To  avoid  i n teroperabi l i ty problems  developers  shou ld  consider fol lowing  basic ru les.  

•  Receiving  XML documents:   
To  ensure  a  robust implementation ,  developers  shou ld  be  aware  that XML documents  wi th  
empty attribu tes  of type  ‘ string ’  or ‘b in . hex’  cou ld  be  received .  FDT components  shou ld  be  
capable  to  hand le  th is  i n  a  proper way.  

•  Provid ing  XML documents:   
Empty optional  attribu tes  shou ld  be  avoided  general ly,  because  they are  a  potentia l  cause  
of i n teroperabi l i ty problems  and  a  waste  of resources.  Also  optional  XML elements  shou ld  
be  removed  i f they con tain  no  in formation .  Exception :  Empty ‘ stri ng ’  attribu tes  can  make  
sense  in  some  cases  (as  shown  in  the  example  below).  

I f a  Frame Appl ication  can  not provide  in formation  about l og in  location  and  session  
description ,  the  correspond ing  attribu tes  shou ld  be  removed .  

I f a  Frame  Appl ication  can  not provide  attribu te  values,  the  attribu tes  shou ld  not be  provided .  

Negati ve  Example:  

  
<FDT xm lns="x-schema:FDTUserI n formationSchema. xm l "  xm l ns : fd t="x-schema:FDTDataTypesSchema. xml ">  
 <FDTUserI n formation  proj ectName="Project1 "  u serName="Th i sUser"  u serLevel= "main tenance"    
      l og i nLocati on=""  sessi onDescripti on=""/>   
< /FDT>  

___________ 

5  See  Annex I .  

6   See  Annex I .  
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Posi ti ve  Example:   
<FDT xm lns="x-schema:FDTUserI n formationSchema. xm l "  xm l ns : fd t="x-schema:FDTDataTypesSchema. xml ">  
 <FDTUserI n formation  proj ectName="Project1 "  u serName="Th i sUser"  u serLevel= "main tenance"/>   
< /FDT>  

I f the  session  description  i s  general ly avai l able,  bu t the  user has  not typed  i n  someth ing ,  then  
i t  makes  sense  to  use  an  empty attribu te.  

Acceptab le  Example:  

<FDT xm lns="x-schema:FDTUserI n formationSchema. xm l "  xm l ns : fd t="x-schema:FDTDataTypesSchema. xml ">  
 <FDTUserI n formation  proj ectName="Pro ject1 "  u serName="Th i sUser"  u serLevel="main tenance"   
      sessi onDescri pti on="" />  
< /FDT>  

4.3.2  Examples  of usage 

Parameter i n terchange  between  DTM  and  Frame  Appl ication  i s  done  via  XML document.  
Object oriented  access  to  data  i s  provided  when  using  an  XML parser that generates  an  i n -
memory representation  of the  XML data  (e. g .  a  DOM).  I nstance  data  to  be  stored  
(persistence)  can  also  be  hand led  as  an  XML document to  s impl i fy the  DTM  development and  
to  have  a  homogeneous  data  hand l i ng  wi th in  a  DTM.  Bu t a lso  i f the  data  are  stored  as  XML 
the  con ten t of these  data  i s  on ly known  by DTM  (see  F igure  5).  

 

Figure  5  −  Data  access  and  storage 

The  XML document for commun ication  i ncludes  device  data  and  the  necessary i n formation  for 
rou ting  to  establ ish  peer-to-peer connection  between  DTM  and  fie ld  device  (see  F igure  6).  
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Figure  6  −  Communication  

Here  the  DTM  on ly knows  the  address  in formation  for a  peer-to-peer connection .  The  Frame 
Appl ication  adds  during  run time  al l  necessary rou ting  i n formation .  

For documentation  of fie ld  devices  wi th in  the  project documentation  and  fie l d  device-speci fic  
documentation  XML i s  used  i n  con junction  wi th  XML style  sheets  (XSL)  for l ayou t (see  
F igure  7).  A defau l t  style  sheet i s  supported  by the  Frame  Appl ication .  

 

Figure  7  −  Documentation  

I n  case  of fa i l safe  fie ld  devices  the  i nstance  data  that are  stored  i n  the  control ler (e. g .  PLC)  
after upload  from  the  fi eld  device  shal l  be  veri fied  by the  DTM  (see  F igure  8) .  The  i n terchange  
format of th is  data  i s  a lso  an  XML document.  
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Figure  8  −  Parameter veri fication  in  case  of fai lsafe  devices  

4.4 Implementation  of DTM  data  persistence  and  synchron ization  

4.4.1  Persistence overview 

The  synchron ization  of the  DTM  data  set i s  done  via  the  in terface  I Fd tContainer.  

To  use  the  storage  component of the  Frame Appl ication ,  a  DTM  has  to  implement the  
standard  COM-in terfaces  I PersistPropertyBag  and  I PersistStreamIn i t.  I t  i s  not determined  how 
the  DTM  performs  the  storage  or wh ich  kind  of pri vate  data  of a  DTM  is  stored .  

The  Frame Appl ication  requests  the  storage  of pri vate  data  of a  DTM.  A DTM  shal l  be  able  to  
re-establ ish  i ts  complete  state  when  th is  i s  requested  by the  Frame Appl ication .  Th is  i s  done  
by cal l ing  the  function  IPersistXXX: :Load  of the  DTM.  Some  DTMs  do  not support reload  of a  
DTM  object by cal l i ng  I PersistXXX: :Load  several  times.  Wi th  an  IPersistXXX:Save  request a  
DTM  shal l  store  i ts  private  data  wi th in  the  storage  provided  by the  Frame Appl ication .  A DTM  
object for a  new instance  shal l  be  i n i ti al ized  i f the  I PersistXXX: I n i tNew method  i s  cal led  by the  
Frame  Appl ication .  

DTMs  using  add i tional  own  data  storage  shal l  provide  a l l  data  wh ich  are  necessary for 
commission ing  via  the  IPersistXXX in terface.  Private  data  not provided  via  the  I PersistXXX 
in terface  shal l  be  offered  to  the  Frame  Appl ication  for import and  export via  the  
IDtmImportExport i n terface.  Also  an  I Stream  object i s  used  to  store  and  retrieve  such  import 
and  export data.  

I n  order to  s impl i fy the  DTM  development,  i t  i s  up  to  a  DTM  to  implement one  of the  defined  
persisten t i n terfaces  ( IPersistStreamIn i t  or I PersistPropertyBag)  accord ing  to  the  M icrosoft  
s tandard .  The  Frame Appl ication  shal l  be  able  to  hand le  both .  

References  to  DTMs  do  not belong  to  the  i nstance  data  of a  DTM.  A DTM  shal l  not store  any 
references  to  other DTMs.  A DTM  can  get i n formation  concern ing  i ts  paren ts  or ch i lds  via  
I Fd tTopology: :GetParen tNodes()  and  I Fd tTopology: :GetCh i ldNodes() .  

DTM  shou ld  report data  l oad  errors  via  standard  COM  error mechan ism  (HRESULT not equal  
to  S_OK).  Optional l y,  DTM  can  wri te  fu rther human  readable  error i n formation  to  standard  
COM  g lobal  error i n fo  (Win32  SetLastError method).  
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4.4.2  Persistence in terfaces  

For detai led  i n formation  abou t I PersistStreamIn i t and  I PersistPropertyBag  please  refer to  the  
standard  M icrosoft  documentation  l i ke  MSDN®.  

4.5  DTM  state  machine 

The  fol lowing  state  mach ine  shows  the  d i fferen t states  of a  DTM  (see  F igure  9) .  The  state  
mach ine  i s  based  on  the  general  state  mach ine  as  defined  i n  I EC  62453-2.  I t  i s  extended  to  
accommodate  the  speci fic needs  of COM  based  implementation .  
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Figure  9  −  State  machine  of a  DTM  

Table  1  provides  a  description  of the  transi tions.  
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Table  1  – Defin i tion  of DTM  state  machine  

ID  Start  state  End  state  Trigger Condi tion  Action  

1 a  <non  exi sten t>  Up  CoCreateI nstance()    

1 b  Up  New created  I Pers i stXXX: I n i tNew()    

1 c New created  New enabl ed  I D tm :Envi ronmen t()   
   or  
I D tm2 :Envi ronmen t2()  

  

1 d  New enabl ed  Runn ing  I Dtm : I n i tNew()    

1 e  Runn ing  Con fi gu red  I Dtm :Con fi g ()    

1 f zombie  New created  I Pers i stXXX: I n i tNew()    

2a  Up  Exi sti ng  
created  

I Pers i stXXX: Load ()    

2b  Exi sti ng  
created  

Runn ing  I Dtm :Envi ronmen t()   
  or 
I Dtm2 :Envi ronmen t2()  

  

2c Zombie  Exi sti ng  
created  

I Persi stXXX:Load ()    

3  Con fi gu red  Commun icati on  
set 
(not  connected )  

I D tm :  SetCommun icati on ()    

4  Commun icati on  
set 
(not  connected )  

Going  on l i ne  
(connecti ng )  

Tri gger of On l i ne  service  of 
the  DTM   

 I D tmCommun icati on :  
ConnectRequest()  

5  Goi ng  on l i ne  
(connecti ng )  

Commun icati on  
set 
(not  connected )  

I D tmCommun icati onEven t:  
OnConnectResponse()   
  or  
I D tmCommun icati onEven t2 :  
OnConnectResponse2()  

Connection  
cou l d  not  be  
establ i shed ,  
n egati ve  
response  

 

6  Goi ng  on l i ne  
(connecti ng )  

On l i ne  I D tmCommun icati onEven t:  
OnConnectResponse()   
  or  
I D tmCommun icati onEven t2 :  
OnConnectResponse2()  

Connection  
was  
establ i shed ,  
posi ti ve  
response  

 

7  On l i ne  
(connected )  

Commun icati on  
set 
(not  connected )  

I D tmCommun icati onEven t:  
OnAbort()  

  

8  On l i ne  
(connected )  

Goi ng  offl i ne  
(d i sconnecti ng )  

On l i ne  service  of DTM  i s  
fi n i shed  
   o r 
I Dtm :  
PrepareToReleaseCommun
icati on ()  

 I D tmCommun icati on :  
D i sconnectRequest()  

9  Goi ng  offl i ne  
(d i sconnecti ng )  

On l i ne  
(connected )  

I DtmCommun icati onEven t:  
OnD i sconnectResponse()  

Connection  
cou l d  not  be  
term inated  

 

1 0  Goi ng  offl i ne  
(d i sconnecti ng  

Commun icati on  
set 
(not  connected )  

I D tmCommun icati onEven t:  
OnDi sconnectResponse()  

Connection  
was  
term inated  

I f PreparedTo-
Release-
Commun icati on  was  
cal l ed  (see  
transi ti on  8 ) :  
I D tmEven ts:On-
PreparedToRelease-
Commun icati on ()  

1 1  Commun icati on  
set 
(not  connected )  

Con fi gu red  I D tm :  
Re l easeCommun icati on ()  

  

1 2  Con fi gu red  Destroyed  I Dtm :PrepareToDelete()    

1 3a  Destroyed  Zombie  I Dtm :PrepareToRelease()   I D tmEven ts:  
OnPreparedToRelea
se()  
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ID  Start  state  End  state  Trigger Condi tion  Action  

1 3b  Zombie  <NonExi sti ng>  Rel ease()    

1 3c new enabl ed  Zombie  I Dtm :PrepareToRelease()   I D tmEven ts:  
OnPreparedToRelea
se()  

1 3d  Up  <NonExi sti ng>  Re l ease()    

1 4  Con fi gu red  Zombie  I Dtm :PrepareToRelease()   I D tmEven ts:  
OnPreparedToRelea
se()  

 

5 General  concepts  

5.1  General  

Th is  clause  provides  general  i n formation  about the  FDT i n terfaces,  and  some  background  
i n formation  abou t how the  designers  of FDT expect these  in terfaces  to  be  implemented  and  
used .  

5.2  Overview of task related  FDT interfaces  

Al l  FDT in terfaces  are  task re lated .  Each  object shal l  implement a  mandatory set of i n terfaces  
expected  by a l l  other objects.  By implementing  optional  FDT i n terfaces  an  object i s  able  to  
support add i tional  functional i ty,  for example  a  DTM  may provide  documentation  i n  XML format 
or specia l  d iagnostics,  a  frame-appl ication  may provide  aud i t  trai l  functional i ty.  

Each  object i s  able  to  determine  the  avai l abi l i ty of such  optional  i n terfaces  of other objects  
during  run time.  

Al l  defined  FDT i n terfaces  are  fi xed  and  wi l l  never be  changed .  Add i tional  fu ture  extensions  
wi l l  be  based  on  add i tional  optional  i n terfaces.  A DTM  or frame-appl ication  i s  then  able  to  add  
a  h i gher FDT version  support by implementing  or us ing  such  add i tional  FDT i n terfaces.  

Depend ing  on  the  functional i ty of a  DTM,  add i tional l y to  the  defau l t  set of mandatory 
i n terfaces  an  extra  set of i n terfaces  may be  mandatory to  support (see  Table  2) .  

Table  2  −  Task related  DTM  interfaces  

Device  Type  Manager Avai l abi l i ty  User 
i n terface  

ActiveX  
control  
user 

i n terface  

Device  
wi th  

on l ine  
data  

Gateway 
DTM  

Commu-
n ication  
DTM  for 

PC/Fieldus  
adapter 

I Pers i stXXX Mandatory      

I D tm  Mandatory      

I D tm2  Mandatory      

I D tmActi veXI n formati on  Opti onal   Mandatory    

I D tmAppl i cati on  Opti onal  Mandatory     

I D tmChannel  Opti onal     Mandatory Mandatory 

I DtmDocumentati on  Mandatory      

I D tmDiagnosi s  Mandatory      

I D tm ImportExport  Opti onal       

I D tm I n formati on  Mandatory      

I D tm I n formati on2  Mandatory      

I D tmOn l i neDiagnosi s  Mandatory      

I D tmOn l i neParameter Opti onal    Mandatory   

I D tmParameter Mandatory      
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Device  Type  Manager Avai l abi l i ty  User 
i n terface  

ActiveX  
control  
user 

i n terface  

Device  
wi th  

on l ine  
data  

Gateway 
DTM  

Commu-
n ication  
DTM  for 

PC/Fieldus  
adapter 

I Fd tCommun icati onEven ts  Opti onal    Mandatory Mandatory  

I Fd tCommun icati onEven ts2  Opti onal    Mandatory Mandatory  

I D tmHardwareI den ti fi cati on  Opti onal       

I D tmSing l eDeviceDataAcce
ss  

Optional    Mandatory   

I D tmSing l eI nstanceDataAcc
ess  

Mandatory      

I Fd tEven ts  Mandatory      

 

The  mandatory i n terfaces  of a  DTM  ActiveX  are  shown  in  Table  3 .  

Table  3  −  Task related  DTM  ActiveX® interfaces  

DTM  Acti veX  con trol  Avai labi l i ty 

I DtmActi veXCon trol  Mandatory 

 

Depend ing  on  the  functional i ty of a  channel ,  add i tional ly to  the  mandatory defau l t  i n terface  an  
extra  set of i n terfaces  may be  mandatory to  support (see  Table  4) .  

Table  4  −  Task related  FDT-Channel  in terfaces  

FDT channel  Avai labi l i ty Channel  
wi th  user 
i n terface  

Channel  of 
Gateway 

DTM  

Commun ication  
DTM  for 

PC/Fieldus  
adapter 

I Fd tChannel  Mandatory    

I Fd tChannelActi veXI n formation  Opti onal  Mandatory   

I fd tChannelSubTopology Opti onal   Mandatory Mandatory 

I fd tChannelSubTopology2  Opti onal   Mandatory Mandatory 

I fd tCommun icati on  Opti onal   Mandatory Mandatory 

I fd tFunctionB lockData    Mandatory Mandatory 

I fd tChannelScan    Mandatory Mandatory 

 

The  mandatory i n terfaces  of a  Channel  ActiveX  are  shown  i n  Table  5.  

Table  5  −  Task related  Channel  ActiveX  i n terfaces  

FDT Channel  ActiveX  con trol   Avai l abi l i ty 

I fd tChannelActi veXCon trol  Mandatory 

I fd tChannelActi veXCon trol 2  Mandatory 

 

The  mandatory i n terfaces  of a  BTM  are  shown  in  Table  6 .  
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Table  6  −  Task related  BTM  in terfaces  

BTM  Avai labi l i ty 

I B tm  Mandatory 

I D tmActi veXCon trol I n formati on  Mandatory 

I D tmChannel  Opti onal  

I D tmDocumentati on  Mandatory 

I D tmDiagnosi s  Mandatory 

I D tm ImportExport  Opti onal  

I B tmI n formati on  Mandatory 

I D tm I n formation2  Mandatory 

I D tmOn l i neD iagnosis  Mandatory 

I D tmOn l i neParameter Mandatory 

I B tmParameter Mandatory 

I Fd tCommun icati onEven ts  Mandatory 

I Fd tCommun icati onEven ts2  Mandatory 

I D tmHardwareI den ti fi cati on  Mandatory 

I D tmSing leDeviceDataAccess  Mandatory 

I D tmSing le I nstanceDataAccess  Mandatory 

I Fd tEven ts  Mandatory 

 

The  mandatory i n terfaces  of a  BTM  ActiveX  are  shown  in  Table  7 .  

Table  7  −  Task related  BTM  ActiveX  i n terfaces  

BTM  Acti veX  con trol  Avai labi l i ty 

I B tmActi veXCon trol  Mandatory 

 

Depend ing  on  the  functional i ty of a  Frame Appl ication ,  not a l l  i n terfaces  defined  for a  Frame 
Appl ication  shal l  be  supported  (see  Table  8) .  

Table  8  −  Task related  Frame Appl ication  interfaces  

Frame Appl ication   Avai labi l i ty  Wi th  user i n terface  

I DtmEvents  Mandatory  

I D tmEvents2  Mandatory  

I D tmAud i tTra i lEvents  Mandatory  

I Fd tActi veX Optional  Mandatory 

I Fd tActi veX2  Optional  Mandatory 

I Fd tBu lkData  Optional   

I Fd tCon ta iner Mandatory  

I Fd tD ia log  Mandatory  

I Fd tTopology Mandatory  

I Fd tBtmTopology Mandatory  

I D tmScanEven ts  Opti onal   

I D tmRedundancyEven ts  Opti onal   

I D tmSing l eDeviceDataAccessEvents  Mandatory  

I D tmSing l eI nstanceDataAccessEven ts  Mandatory  
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Furthermore,  the  prefixes  FDT,  DTM  and  BTM  are  reserved  for i den ti fi ers  and  names  defined  
i n  the  FDT speci fication .  Th is  prevents  confl icts  of further re leases  wi th  private  extensions  of 
i n terfaces  or defin i tions.  

I n  general ,  a l l  FDT in terfaces  are  designed  wi th  fi e ldbus-  and  manufacturer-neu tral  methods.  
Extensions  for a  new fie ldbus  are  done  via  new XML schemas.  Functional  extensions  for new 
tasks  wi l l  be  provided  by new in terfaces.  

5.3  Return  values  of in terface  methods  

I n terface  methods  i nd icate  success  or fa i l u re  of a  method  cal l  by wel l  defined  return  values  
(marked  as  [ou t,  retval ] ) .  COM  errors  (HRESULT)  shal l  not be  used  to  return  FDT function  
related  errors,  except i f i t  i s  stated  i n  the  speci fication .  I f no  return  value  i s  defined  (e. g .  for a l l  
even t methods)  i t  i s  assumed  that the  method  a lways  succeeds.  

5.4 Dual  in terfaces  

Al l  i n terfaces  defined  wi th in  the  FDT speci fication  are  implemented  as  dual  i n terfaces.  Th is  
decis ion  was  made  to  support C++,  Visual  Basic ,  J ava 7  and  other COM  compl ian t 
development l anguages.  The  functional i ty of an  object i s  implemented  in  separate  task 
orien ted  in terfaces,  so  that on ly the  defau l t  i n terface  i s  accessible  via  the  d ispatch  i n terface.  
Th is  prevents  marshal l i ng  of the  extra  in terfaces  to  d ispatch-on ly cl ien ts,  bu t the  extra  
i n terfaces  can  be  made  avai lable  for a  d ispatch  on ly-cl ien t via  a  wrapper that holds  the  other 
i n terfaces  as  properties  or merges  a l l  methods  to  a  s ing le  i n terface.  

Due  to  the  better performance,  the  developer shou ld  use  the  custom  in terface.  However,  i n  
general  the  d ispatch  i n terface  can  be  accepted ,  because  the  marshal l ing  time  of most of the  
FDT methods  can  be  neg lected  compared  wi th  the  run time  of each  method .  

5.5  Un icode 

Al l  string  parameters  to  the  FDT i n terfaces  are  BSTRs  and  are  therefore  UN ICODE strings.  

M icrosoft M IDL  Version  3 . 0  or l ater i s  requ i red  to  correctl y compi le  the  IDL  code  and  generate  
proxy/stub  software.  M icrosoft Windows  NT 4. 0  (or l ater) ,  or Windows  95  wi th  DCOM  support 
i s  requ i red  to  properly hand le  the  marshal l i ng  of FDT parameters.  

Note  that i n  order to  implement FDT software  that wi l l  run  on  both  M icrosoft Windows NT and  
M icrosoft Windows  95,  i t  i s  necessary for these  components  to  test the  p latform  at run time.  I n  
the  case  of M icrosoft Windows  95,  usual l y the  conversion  of any stri ngs  to  be  passed  to  
Win32  from  UN ICODE  to  ANSI  needs  to  be  done.  Visual  Basic®  makes  th is  conversion  
impl ici tl y.  

The  on ly l im i tation  wi th in  th is  document i s  that a  NUL  character ( i . e .  0)  i s  on ly a l l owed  as  the  
l ast character of any BSTR method  parameter to  prevent conversion  errors  (UN ICODE<-
>ANSI ,  uppercase<-> lowercase,  etc. )  wi th in  the  database.  

5.6  Asynchronous  versus  synchronous  behavior 

I n  general  each  function  cal l  i s  synchronous.  Wi th in  FDT there  are  two  special  cases  of 
asynchronous  behavior.  

•  After starting  the  user i n terface  of a  DTM,  the  DTM  works  asynchronous  to  the  Frame 
Appl ication .  Asynchronous  in  th is  case  means  that the  user works  wi th  the  DTM  and  the  
Frame  Appl ication  i s  the  server for commun ication  and  data  access.  Th is  state  ends  by a  
noti fication  to  the  Frame Appl ication ,  when  the  DTM  closes  the  user i n terface.  

___________ 

7  See  Annex I .  
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•  Wh i le  a  DTM  has  opened  i ts  user i n terface,  the  DTM  uses  the  asynchronous  behavior at 
the  commun ication  in terface.  The  time  a  commun ication  function  cal l  needs  to  return  
depends  on  the  system  topology and  the  bus  protocol  and  wou ld  b lock an  appl ication  for 
seconds.  D ivid ing  a  commun ication  function  cal l  to  a  request and  a  response  function  
causes  a  non-blocking  behavior wi thou t the  pain  of mu l ti -thread ing  implementation .  The  
DTM  sends  i ts  request or several  requests  wi thout being  d isturbed  by i ncoming  responses.  
When  a  response  i s  avai lable,  the  DTM  gets  a  noti fication  and  can  receive  the  response  
from  the  communication  component.  Due  to  th is  mechan ism,  on  one  hand  a  DTM  shou ld  
not implement a  timeou t con trol  and  on  the  other hand  the  commun ication  has  to  provide  a  
response  for each  request.  On ly a  response  can  con tain  the  timeou t i n formation .  

5.7  ProgIds  

The  usage  of prog I ds  i s  l im i ted  to  39  characters.  Th is  decision  was  made  to  support C++,  
Visual  Basic ,  J ava  and  other COM  compl ian t development languages.  

5.8  Implementation  of DTM,  DTM  device  type  and  hardware identi fication  information  

5.8.1  Device  identi fication  

Figure  1 0  shows  how the  i den ti ty i n formation  provided  by the  DTM  and  the  i den ti ty i n formation  
provided  as  a  scan  resu l t  i s  converted  and  used  for comparison .  

 

Figure  1 0  −  Device  identi fication  

I n  order to  i den ti fy a  proper DTMDeviceType,  a  Frame  Appl ication  has  to  compare  
iden ti fication  i n formation  of scanned  physical  devices  wi th  i den ti fication  i n formation  of a  
DTMDeviceType.  These  fi l es  shal l  be  converted  to  a  fi eldbus  i ndependent format using  a  
fi e ldbus-speci fic XSL  transformation .  

IEC  

Protocol specific
ScanSchema

busCategory :  xxx
schemaVers ion

Protocol specific
DTMIdentificationSchema

Compare device identification
in order to find a proper

DTMDeviceTypeScanResponse() GetDeviceIdentificationInformation()

busAddress  :  „1 "

busAddress  :  „2"

busAddress  :  „3"

Protocol  speci fic

device i den ti fi cation

conten t

Protocol  speci fic

device i den ti fi cation

conten t

Protocol  speci fic

device i den ti fi cation

conten t

DTM1
schemaVersion

DTMDeviceType A

busCategory :  xxx

DTM2
schemaVersion

Protocol  speci fic

device i den ti fi cation

conten t

DTMDeviceType B
busCategory:  yyy

Protocol  speci fic

device i den ti fi cation

content

DTMDeviceType C
busCategory :  yyy

Protocol  speci fic

device i den ti fi cation

content

DTMDeviceType D
busCategory :  xxx

Protocol  speci fic

device i den ti fi cation

content
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F igure  1 1  shows,  how protocol -speci fi c schemas  are  i n tegrated  i n  the  FDT speci fication  and  
used  by Frame Appl ication  and  DTMs  (HART®  example  i s  shown):  
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Figure  1 1  −  Structural  overview 

IEC  
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5.8.2  Protocol-specific  transformation  style  sheet (xsl )  

As shown  i n  the  structural  overview F igure  1 1 ,  the  protocol -speci fic  FDT speci fication  
extension  covers  a  transformation  style  sheet ( . xsl )  i n  add i tion  to  schemas.  Th is  xs l  i s  to  be  
used  by a  Frame Appl ication  i n  order to  convert the  protocol -speci fic formats  i ncluded  i n  the  
i den ti fication  (scan  and  DTM)  XML documents  i n to  strings.  The  resu l t  shal l  be  val idated  
against the  protocol  i ndependent FDT schemas  (DTMScan I den tSchema  and  
DTMDeviceTypeIden tSchema).  The  ou tpu t can  be  used  by a  Frame  Appl ication  to  compare  
scan  and  DTM  values  based  on  string  format.  A DTM  may define  a  range  of supported  
physical  device  types  by i nclud ing  regu lar expressions.  I n  order to  i den ti fy a  match ing  
DTMDeviceType,  a  Frame  Appl ication  shal l  implement a  pattern  match ing  accord ing  to  the  
regu lar expression  syn tax defined  in  5 . 8. 5.  

5.8.3  Semantic  identi fication  information  

Table  9  l i sts  i den ti fication  e lements,  wh ich  have  to  be  provided  by the  scan  and  DTM  
iden ti fication  mechan ism.  After xs l  transformation ,  the  fol lowing  values  shal l  be  avai lable  i n  
string  format wi th  the  elements  l i sted  below i n  DTMScanI den tSchema and  
DTMDeviceTypeIden tSchema.  

Table  9  −  Semantic identi fication  information  

Semantic  element name  Description  Scan  DTM  

I dAddress  F i e l dbus  add ress  of the  scanned  phys ical  d evice  x -  

I dBusProtocol  Protocol  i den ti fi cati on  (enum)  x  x  

I dBusProtocolVersi on  Versi on  of bus  protocol  (p)  (p)  

I dManu factu rer Manu factu rer i den ti fi cati on  x  ?  

I dTypeID  Devi ce  type  i den ti fi cati on  x  ?  

I dSoftwareRevis ion  Tool  re l evan t  vers i on  of the  physi cal  device  – 
F i rmware  vers ion  

x  ?  

I dHardwareRevi s i on  Hardware  vers ion  of the  phys ical  devi ce  x  ?  

I dDeviceTag  Tag  name,  wh ich  set i n  the  phys i cal  devi ce  or b l ok x -  

I dSeria lNumber I n  order to  get  a  common  defi n i ti on  for a l l  ki nd  of 
protocol s ,  a  seri a l  n umber i s  defi ned  to  be  on l y 
un i que  for one  manu factu rer and  device  type.  

For worl d  wi de  un i que  i den ti fi cati on  th i s  a ttri bu te  
shal l  a lways  be  combined  wi th  manu factu rerID  and  
devi ceTypeID.  

x  -  

I dDTMSupportLevel  Enum:  generi cSupport,  profi l eSupport,  
b l ockspeci fi cProfi l eSupport,  
speci fi cSupport(=defau l t)  

-  x  

Key 

x shal l  be  provi ded  

-  i s  not to  be  provided  

?  opti onal  

(p)  opti onal ,  bu t  may be  defi ned  mandatory for a  speci fi c  protocol  (see  parts  3xy)  

 

I f a  semantic e lement cannot be  defined  for a  fi e ldbus  protocol ,  the  value  shal l  be  set to  
’NOT_APPLICABLE’ .  

5.8.4 Device  assignment 

The  comparison  of the  scan  resu l t  wi th  DTM  device  i den ti fication  in formation  and  the  device  
assignment i s  done  by the  Frame Appl ication  based  on  i ts  i n ternal  ru les.  
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Each  element from  the  scan  document can  be  compared  wi th  the  DTM  device  identi fication  
i n formation .  

The  e lement of the  DTM  device  identi fication  document shal l  match  to  the  value  wi th in  the  
scan  document.  

5.8.5  Regular expression  specification  

I f the  e lement of the  DTM  device  i den ti fication  document con tains  a  pattern ,  the  Frame 
Appl ication  shal l  use  regu lar expressions  to  compare  scan  and  DTM  device  identi fication  
i n formation  (see  Table  1 0).  

Table  1 0  −  Regular expressions  

MetaCharacter Description  

.  Matches  any s i ng l e  character.  

[  ]  I n d icates  a  character cl ass.  Matches  any character i ns i de  the  brackets  (for example,  [abc]  
matches  "a" ,  "b" ,  and  "c" ) .  

^  I f th i s  metacharacter occu rs  at  the  start  of a  character cl ass ,  i t  negates  the  character cl ass .  
A negated  character cl ass  matches  any character except  those  i ns i de  the  brackets  ( for 
example,  [^abc]  matches  a l l  characters  except  "a" ,  "b" ,  and  "c") .  I f ^  i s  a t  the  beg i nn ing  of 
the  regu l ar expressi on ,  i t  matches  the  beg inn ing  of the  i npu t  (for example ,  ^[abc]  wi l l  on l y 
match  i npu t that  beg i ns  wi th  "a" ,  "b" ,  or "c" ).  

-  I n  a  character cl ass ,  i nd i cates  a  range  of characters  ( for example,  [0-9 ]  matches  any of the  
d i g i ts  "0"  th rough  "9" ) .  

?   I n d icates  that  the  preced i ng  expression  i s  opti ona l :  i t  matches  once  or not  a t  a l l  ( for 
example,  [0-9 ] [0 -9 ]?  matches  "2 "  and  "1 2" ) .  

+  I nd icates  that  the  preced i ng  expression  matches  one  or more  t imes  ( for example,  [0-9]+  
matches  " 1 " ,  " 1 3" ,  "666" ,  and  so  on ) .  

*  I nd i cates  that  the  preced i ng  expressi on  matches  zero  or more  t imes.  

?? ,  +? ,  *?  Non -g reedy vers ions  of ? ,  + ,  and  * . These  match  as  l i ttl e  as  poss i b l e,  u n l i ke  the  g reedy 
vers i ons  wh i ch  match  as  much  as  possi b l e .  Example:  g i ven  the  i npu t "<abc><def>" ,  < . *?>  
matches  "<abc>"  wh i l e  < . *>  matches  "<abc><def>" .  

(  )  Groupi ng  operator.  Example:  ( [0 -9]+ , )* [0-9]+  matches  a  l i s t  of numbers  separated  by 
commas  (such  as  " 1 "  or " 1 , 23 , 456" ) .  

\  Escape  character:  i n terpret  the  next  character l i teral l y ( for example,  [0-9]+  matches  one  or 
more  d i g i ts ,  bu t  [0-9] \+  matches  a  d i g i t  fo l l owed  by a  p l us  character) .  Al so  used  for 
abbrevi ati ons  (such  as  \a  for any a l phanumeric  character;  see  tab l e  be low).  

I f \  i s  fo l l owed  by a  number n ,  i t  matches  the  n th  match  g roup  (s tarti ng  from  0) .  Example:  
< {. *?}> . *?</\0>  matches  "<head>Con ten ts</head>" .  

N ote  that  i n  C++  stri ng  l i teral s ,  two  backsl ashes  shal l  be  u sed :  " \\+ " ,  " \\a" ,  
"< {. *?}> . *?</\\0>" .  

$  At  the  end  of a  regu l ar expressi on ,  th i s  character matches  the  end  of the  i npu t.  Example:  
[0-9]$  matches  a  d i g i t  a t  the  end  of the  i npu t.  

|  Al ternation  operator:  separates  two  expressi ons,  exactl y one  of wh ich  matches  (for 
example,  T| the  matches  "The"  or " the") .  

!  N egati on  operator:  the  express ion  fo l l owing  !  d oes  not match  the  i npu t.  Example :  a ! b  
matches  "a"  not  fo l l owed  by "b" .  

 

5.9  Implementation  of s lave  redundancy 

5.9.1  General  

Implementation  of s lave  redundancy i s  defined  i n  I EC  62453-2 .  
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5.9.2  Topology import/export 

A Frame  Appl ication  not aware  of DTMs hand l ing  redundant s laves  i s  not able  to  provide  
redundancy i n formation  wi th in  a  FDT topology export fi l e.  

A Frame Appl ication  aware  of DTMs  hand l ing  redundant s laves  can  on ly add  a  DTMNode  
element at ChannelNodes  i f the  appropriate  DTM  instance  has  not been  added  to  topology by 
a  IDtmRedundancy: :OnAddedRedundantCh i ld ()  even t cal l .  I nstead  the  appropriate  DTM  
element of the  topology document shou ld  contain  a  BusI n formation  e lement contain ing  the  
redundant address  i n formation .  

6 Implementation  of FDT services:  FDT interfaces  

6.1  Overview of the  FDT interfaces  

The  FDT in terface  speci fi cation  includes  the  fol lowing :  

•  DTM  

•  BTM  

•  Presentation  objects  

•  DTMActiveXControl  

•  BTMActiveXControl  

•  Fd tChannelActiveXControl  

•  Fd tChannel  

•  Frame Appl ication  

The  behavior of these  objects  and  thei r i n terfaces  are  described  i n  detai l  i n  th is  clause.  
Developers  bu i ld ing  FDT objects  for DTMs  or parts  of Frame  Appl ication  l i ke  storage  or 
commun ication  objects  shal l  implement the  functional i ty defined  i n  th is  clause.  

Th is  clause  a lso  references  and  defines  expected  behavior of both  standard  COM  in terfaces  
and  FDT-speci fic i n terfaces  that FDT compl ian t objects  shal l  implement.  

6.2  FDT objects  

6.2 .1  FDT object model  

These  FDT objects  and  at l east the  i n terfaces  represent the  tasks  for the  i n tegration  of a  fi e ld -
device-appl ication  i n to  a  Frame Appl i cation .  Al l  i n terfaces  of a  DTM,  of a  BTM,  of a  channel  
as  wel l  as  the  i n terfaces  of the  Frame  Appl ication  are  implemented  by one  COM  object so  that 
a  cl ien t can  access  them  by cal l i ng  QueryI n terface  on  one  of these  i n terfaces  of a  server 
object.  So,  a  cl ien t i s  able  to  detect avai labi l i ty of optional  i n terfaces  of each  object during  
run time.  

The  in terfaces  provided  by DTM,  ActiveX  and  Frame Appl ication  are  shown  i n  F igure  1 2  and  
F igure  1 3.  After the  ActiveX  i s  created  by the  Frame  Appl ication ,  the  DTM  cooperates  wi th  
the  ActiveX  ob ject.  
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DTM

Environment2()

SetSystemGuiLabel()

«interface»
IDtm2

GetDeviceIdentificationInformation()

«interface»
IDtmInformation2

OnConnectResponse2()

«interface»
IFdtCommunicationEvents2

GetItemList()

Read()

Write()

«interface»
IDtmSingleInstanceDataAccess

CancelRequest()

ItemListRequest()

ReadRequest()

WriteRequest()

«interface»
IDtmSingleDeviceDataAccess

Environment()

InitNew()

Config()

SetCommunication()

PrepareToRelease()

PrepareToReleaseCommunication()

ReleaseCommunication()

PrepareToDelete()

SetLanguage()

GetFunctions()

InvokeFunctionRequest()

PrivateDialogEnabled()

«interface»
IDtm

GetActiveXGuid()

GetActiveXProgId()

«interface»
IDtmActiveXInformation

StartApplication()

ExitApplication()

«interface»
IDtmApplication

GetChannels()

«interface»
IDtmChannel

GetDocumentation()

«interface»
IDtmDocumentation

Verify()

InitCompare()

Compare()

ReleaseCompare()

«interface»
IDtmDiagnosis

Import()

Export()

«interface»
IDtmImportExport

GetInformation()

«interface»
IDtmInformation

Compare()

GetDeviceStatus()

«interface»
IDtmOnlineDiagnosis

CancelAction()

DownloadRequest()

UploadRequest()

«interface»
IDtmOnlineParameterGetParameters()

SetParameters()

«interface»
IDtmParameter

OnChildParameterChanged()

OnParameterChanged()

OnLockDataSet()

OnUnlockDataSet()

«interface»
IFdtEvents

Init()

PrepareToRelease()

«interface»
IDtmActiveXControl

DtmActiveXControl

ScanHardwareRequest()

CancelAction()

«interface»
IDtmHardwareIdentification

OnAbort()

OnConnectResponse()

OnDisconnectResponse()

OnTransactionResponse()

«interface»
IFdtCommunicationEvents

 

IEC 

Figure  1 2  −  In terfaces  of FDT objects  – DTM  and  DtmActiveXControl  
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FrameApplication

OpenDialogActiveXControlRequest()

OpenChannelActiveXControlRequest()

CloseChannelActiveXControlRequest()

OpenDialogChannelActiveXControlRequest()

«interface»
IFdtActiveX2

OnAddedRedundantChild()

OnRemovedRedundantChild()

«interface»
IDtmRedundancyEvents

OnStateChanged()

«interface»
IDtmEvents2

OnScanResponse()

OnScanHardwareResponse()

«interface»
IDtmScanEvents

OnConnectResponse2()

«interface»
IFdtCommunicationEvents2

OnItemListResponse()

OnDeviceItemListChanged()

OnReadResponse()

OnWriteResponse()

«interface»
IDtmSingleDeviceDataAccessEvents

OnInstanceItemListChanged()

«interface»
IDtmSingleInstanceDataAccessEvents

OnAbort()

OnConnectResponse()

OnDisconnectResponse()

OnTransactionResponse()

«interface»
IFdtCommunicationEvents

OnParameterChanged()

OnErrorMessage()

OnProgress()

OnUploadFinished()

OnDownloadFinished()

OnApplicationClosed()

OnFunctionChanged()

OnChannelFunctionChanged()

OnPrint()

OnNavigation()

OnOnlineStateChanged()

OnPreparedToRelease()

OnPreparedToReleaseCommunication()

OnInvokedFunctionFinished()

OnScanResponse()

«interface»
IDtmEvents

OnStartTransaction()

OnAuditTrailEvent()

OnEndTransaction()

«interface»
IDtmAuditTrailEvents

OpenActiveXControlRequest()

CloseActiveXControlRequest()

«interface»
IFdtActiveX

GetProjectRelatedPath()

GetInstanceRelatedPath()

«interface»
IFdtBulkData

SaveRequest()

LockDataSet()

UnlockDataSet()

GetXmlSchemaPath()

«interface»
IFdtContainer

UserDialog()

«interface»
IFdtDialog

GetParentNodes()

GetChildNodes()

CreateChild()

DeleteChild()

GetDtmForSystemTag()

GetDtmInfoList()

MoveChild()

ReleaseDtmForSystemTag()

«interface»
IFdtTopology

 

I EC  

Figure  1 3  −  In terfaces  of FDT object – Frame Appl ication  

The  i n terfaces  provided  by a  channel  are  shown  in  F igure  1 4 .  The  DTM  accesses  
commun ication  by send ing  requests  to  the  i n terface  I Fd tCommun ication  and  receives  
responses  by the  i n terface  I Fd tCommun icationEvents.  A h ierarchy of channels  and  DTMs  i s  
used  to  provide  nested  commun ication .  

Init2()

«interface»
IFdtChannelActiveXControl2

ScanRequest()

CancelAction()

«interface»
IFdtChannelScan

SetChildrenAdresses()

«interface»
IFdtChannelSubTopology2

FdtChannelActiveXControl

Init()

PrepareToRelease()

«interface»
IFdtChannelActiveXControl

GetChannelActiveXGuid()

GetChannelActiveXProgId()

GetChannelFunctions()

«interface»
IFdtChannelActiveXInformation

GetChannelPath()

GetChannelParameters()

SetChannelParameters()

«interface»
IFdtChannel

ScanRequest()

ValidateAddChild()

ValidateRemoveChild()

OnAddChild()

OnRemoveChild()

«interface»
IFdtChannelSubTopology

Abort()

ConnectRequest()

DisconnectRequest()

TransactionRequest()

GetSupportedProtocols()

SequenceBegin()

SequenceStart()

SequenceEnd()

«interface»
IFdtCommunication

SelectFBInstance()

GetFBInstanceData()

«interface»
IFdtFunctionBlockData

FdtChannel DTM

«interface»
IFdtCommunicationEvents

Nested Communication:  

 

IEC 

Figure  1 4  −  FDT objects  – FDT-Channel  
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The  in terfaces  re lated  to  a  BTM  are  shown  i n  F igure  1 5.  

GetParameters()

SetParameters()

«interface»
IBtmParameter

Init()

PrepareToRelease()

«interface»
IBtmActiveXControl

GetParentNodes()

GetChildNodes()

CreateChild()

DeleteChild()

GetBtmForSystemTag()

GetBtmInfoList()

MoveChild()

ReleaseBtmForSystemTag()

«interface»
IFdtBtmTopology

BTM

«interface»
IDtm

GetInformation()

«interface»
IBtmInformation

«interface»
IBtm

«interface»
IDtmInformation2

«interface»
IDtmOnlineParameter

«interface»
IDtmDocumentation

«interface»
IDtmDiagnosis

«interface»
IDtmImportExport

«interface»
IDtmOnlineDiagnosis

«interface»
IDtmHardwareIdentification

«interface»
IDtmSingleDeviceDataAccess

«interface»
IDtmSingleInstanceDataAccess

«interface»
IFdtEvents

«interface»
IFdtCommunicationEvents

«interface»
IFdtCommunicationEvents2

«interface»
IDtmApplication

«interface»
IDtmActiveXInformation

FrameApplication

In  addition  to al l
other interfaces
implemented  by 
FdtContainer

BtmActiveXControlEnvironment2()

SetSystemGuiLabel()

«interface»
IDtm2

creates

 

IEC 

 

Key 

 i nd i cates  i n terfaces  speci fi c  for u se  wi th  BTMs.  

Figure  1 5  −  FDT objects  – BTM  and  BtmActiveXControl  

6.2 .2  Avalabi l i ty of interface methods  

The  avai labi l i ty of i n terface  methods  of the  d i fferent objects  may depend  on  the  state  of a  
DTM  instance.  Th is  dependency i s  defined  i n  Table  1 1  and  Table  1 2 .  

Table  1 1  defines  the  in terfaces  of a  DTM  wh ich  can  be  used  by a  Frame  Appl ication  at the  
shown  states.  
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Table  1 1  −  Avai labi l i ty of DTM  methods  in  d i fferent states  
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I Persi stXXX             

I n i tNew()  √            (√)  

Load ()  √            (√)  

Save()       √  √  √  √   √   

I D tm              

Envi ronmen t()   √   √          

I n i tNew()    √           

Con fi g ()      √         

SetCommun icati on ()       √        

Re l easeCommun icati on ()            √   

PrepareToDelete()       √        

PrepareToRelease()    √    √     √    

SetLanguage()    √   √  √      √   

I n vokeFuncti onRequest()       √  √  √  √   √   

PrepareToReleaseCommun icati on ()        √  √  √   √   

Pri vateDial ogEnabled ()       √  √  √  √   √   

GetFuncti ons()      √  √  √  √  √   √   

I D tm2              

Envi ronmen t2()   √   √          

SetSystemGu iLabe l ()    √   √  √  √  √  √   √   

I D tmActi veXI n formati on      √  √  √  √  √   √   

I D tmAppl i cati on       √  √  √  √   √   

I D tmChannel      √  √  √  √  √   √   

I D tmDocumen tati on       √  √  √  √   √   

I D tmDiagnosi s       √  √  √  √   √   

I D tm I n formati on    √   √  √  √  √  √   √   

I D tm I n formati on2    √   √  √  √  √  √   √   

I D tm ImportExport       √        

I D tmOn l i neDiagnosi s         √  √   √   

I D tmOn l i neParameter        √  √   √   

I D tmParameter      √  √  √  √   √   

I D tmHardwareI den ti fi cati on        √  √  √   √   

I Fd tCommun icati onEven ts        √  √  √   √   

I Fd tCommun icati onEven ts2        √  √  √   √   

I Fd tEven ts      √  √  √  √  √   √   

I Fd tChannel      √  √  √  √  √   √   
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I n terface  /  Method  
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I Fd tChannelActi veXI n formation      √  √  √  √  √   √   

I Fd tChannelSubTopology             

OnAddCh i l d ()      √  √  √  √  √   √   

OnRemoveCh i l d ()      √  √  √  √  √   √   

ScanRequest()         √  √   √   

Va l i dateAddCh i l d ()      √  √  √  √  √   √   

Va l i dateRemoveCh i l d ()      √  √  √  √  √   √   

I I Fd tChannelSubTopology2              

SetCh i l d renAdresses()      √  √  √  √  √   √   

I Fd tChannelScan              

ScanRequest()         √  √   √   

CancelActi on ()         √  √   √   

I Fd tCommun icati on              

Abort()        √  √  √   √   

ConnectRequest()        √  √  √   √   

D i sconnectRequest()        √  √  √   √   

TransActi onRequest()        √  √  √   √   

GetSupportedProtocol s()       √  √  √  √   √   

SequenceBeg in ()        √  √  √   √   

SequenceStart()        √  √  √   √   

SequenceEnd ()        √  √  √   √   

I Fd tFuncti onBlockData       √  √  √  √   √   

I D tmSing l eI nstanceDataAccess       √  √  √  √   √   

GetI temList()       √  √  √  √   √   

Read ()       √  √  √  √   √   

Wri te()       √  √  √  √   √   

I D tmSing l eDeviceDataAccess              

CancelRequest()        √  √  √   √   

I temListRequest()       √  √  √  √   √   

ReadRequest()         √  √   √   

Wri teRequest()         √  √   √   

At  the  Zombie  S tate  not  a l l  DTMs  shal l  support  re l oad  i n stance  vi a  I Pers i stXXX i n terfaces,  e . g .  DTMs  wri tten  i n  
Vi sual  Basic .  

Concern i ng  the  transi ti on  between  states  and  methods  wi th  asynchronous  behavior:  The  cal l  of methods,  wh i ch  
are  defi ned  wi th  an  asynchronous  behavior (e . g .  PrepareToRelease())  wi l l  s tart  the  trans i ti on .  The  re l ated  end  
s tate  wi l l  be  reached ,  when  the  accord i ng  method  was  ca l l ed  (e . g .  OnPreparedToRelease()) .  

Concern i ng  the  transi ti on  between  s tates  i n  case  of errors :  I f the  method ,  wh i ch  l eads  to  the  transi ti on  between  
s tates,  fa i l s  (e . g .  retu rn  va l ue  i s  FALSE  or a  COM  error appears) ,  the  state  i s  l eft  u nchanged .  
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Table  1 2  defines  the  in terfaces  of a  Frame  Appl ication  wh ich  can  be  used  by a  DTM  at the  
shown  states.  A Frame Appl ication  shal l  be  aware  that after IDtm:Envi ronment a  DTM  
complying  to  o lder versions  of FDT can  cal l  any Frame  Appl ication  i n terface  method .  

Table  1 2  −  Avai labi l i ty of Frame Appl ication  in terfaces  

I n terface  /  Method  
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I Fd tCon ta i ner             

GetXMLSchemaPath ()    √  √  √  √  √  √  √   √   

LockDataSet()      √  √  √  √  √   √   

SaveRequest()      √  √  √  √  √   √   

U n l ockDataSet()      √  √  √  √  √   √   

I D tmEven ts              

OnAppl i cati onClosed ()      √  √  √  √  √   √   

OnDown loadFin ished ()         √    √   

OnErrorMessage()    √  √  √  √  √  √  √   √   

OnFuncti onChanged ()      √  √  √  √  √   √   

OnChannelFuncti onChanged ()      √  √  √  √  √   √   

On I nvokedFuncti onFi n i shed ()      √  √  √  √  √   √   

OnNavigati on ()       √  √  √  √   √   

OnOn l i neStateChanged ()        √  √  √   √   

OnParameterChanged ()      √  √  √  √  √   √   

OnPreparedToRelease()             √  

OnPreparedToReleaseCommun icati on ()        √  √  √   √   

OnPri n t()      √  √  √  √  √   √   

OnProgress()       √  √  √  √   √   

OnScanResponse()        √  √    √   

OnUploadFi n i shed ()         √    √   

I D tmAud i tTra i lEvents       √  √  √  √   √   

I Fd tActi veX     √  √  √  √  √   √   

I Fd tActi veX2      √  √  √  √  √   √   

I Fd tBu lkData    √   √  √  √  √  √   √   

I Fd tD ia log      √  √  √  √  √   √   

I Fd tTopology      √  √  √  √   √   

I D tmSing l eDeviceDataAccessEven ts              

On I temLi stResponse()       √  √  √  √   √   

OnDeviceI temLi stChanged ()       √  √  √  √   √   

OnReadResponse()         √  √   √   

OnWri teResponse()         √  √   √   

I D tmSing l eI nstanceDataAccessEven ts       √  √  √  √   √   
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6.3  Device  Type Manager 

6.3.1  In terface  IDtm  

6.3.1 .1  General  

Th is  i n terface  i s  the  main  i n terface  of a  DTM  accord ing  to  row one  of Table  G . 1 .  Via  th is  
i n terface  the  DTM  gets  i ts  i n i ti al ization  after the  i nstan tiation .  

The  Frame  Appl ication  uses  the  i n terface  to  set i n formation ,  l i ke  commun ication  in terface  or 
l anguage,  the  DTM  needs  during  run time  as  wel l  as  to  reset the  DTM  for re lease.  

At th is  time  the  DTM  i s  not connected  to  an  i nstance  data  set of a  device.  At th is  state,  the  
DTM  can  be  asked  for i ts  static i n formation  l i ke  version ,  vendor and  i ts  capabi l i ties.  

I f the  DTM  is  i n i tia l i zed  i t  can  be  asked  for i ts  i nstance  independent supported  functions.  

6.3.1 .2  Config  

HRESULT Config(  

[ i n ]  Fd tXmlDocument userI n fo,   

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

I s  ca l led  by the  Frame Appl ication  for i n i tia l i zation  concern ing  the  curren t user.  

The  method  i s  part  of the  implementation  of the  I n i ti al ize  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

userI n fo  XML  documen t con ta i n i ng  the  cu rren t user ri gh ts  and  the  u ser ro l e  speci fi ed  by 
the  FDTUserI n formati onSchema.  

Return  value  

Return  value  Description  

TRUE  DTM  accepted  the  g i ven  data .  

FALSE  The  operati on  fa i l ed .  

Behavior 

I t  i n forms  the  DTM  during  in i tia l ization  about the  role  and  the  righ ts  of the  curren t user.  

Comments  

I n  general  i t  i s  expected  that a  DTM  adapts  the  provided  functional i ty accord ing  to  the  role  of 
the  current user (see  6 . 3 . 1 . 4).  
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6.3.1 .3  Environment 

HRESULT Envi ronment(  

[i n ]  BSTR systemTag ,  

[i n ]  I Fd tContainer*  con tainer 

[ou t,  retval ]  VARIANT_BOOL*  resu l t) .  

Description  

I s  cal led  by the  Frame Appl ication  to  set the  systemTag  and  the  poin ter to  the  Frame 
Appl ication .  

The  method  i s  part of the  implementation  of the  in i tia l i ze  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

systemTag  I den ti fi er for the  device  i nstance;  set  by the  Frame  Appl i cati on  

Con tai ner Back poi n ter to  the  Frame  Appl i cati on  

Return  value  

Return  value  Description  

TRUE  DTM  has  accepted  the  d ata.  

FALSE  The  operati on  fa i l ed .  

Behavior 

I s  ca l l ed  by the  Frame  Appl ication  to  i n i tia l ize  a  DTM  for a  device  i nstance.  Furthermore  the  
Frame  Appl ication  passes  the  poin ter to  i ts  own  main  i n terface.  

Comments  

The  systemTag  i s  i ndependent of communication  tags  (e. g .  I EC  61 784  CPF  9  device  tag).  

6.3.1 .4  GetFunctions  

HRESULT GetFunctions(  

[ i n ]  Fd tXmlDocument operationState,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Returns  an  XML document con tain ing  i n formation  abou t standard  (defined  by appl ication ID)  or 
add i tional  functional i ties  (defined  by function I d )  and  documents  supported  by a  DTM.  

The  method  i s  one  implementation  of the  GetFunctions  service  as  defined  i n  I EC  62453-2 .  

Parameters  Description  

operationState  XML  documen t con ta i n i ng  the  cu rren t  operati on  phase  speci fi ed  by the  
FDTOperati onPhaseSchema.  

Return  value  

Return  value  Description  

Resu l t  XML  documen t con ta i n i ng  actua l  supported  functi ons  speci fi ed  by the  
DTMFuncti onsSchema.  
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Behavior 

Functions  wi th  user i n terface  are  started  via  IDtmAppl ication : :StartAppl ication() ,  
I DtmActiveXI n formation : :GetActiveXGuid()  or I DtmActiveXI nformation : :GetActiveXProg Id ()  
and  work asynchronous.  

Comments  

The  XML document provided  by IDtm: :GetFunctions()  can  con tain  functions  (<Function>  or 
<StandardFunction>  e lements)  and  g roups  of functions  (<Functions>).  Both  can  separately be  
enabled /d isabled  or shown/h idden ,  described  by a  <Status>  e lement.  

Because  the  FDT standard  does  not define  status  inheri tance,  the  g roup  (<Functions>)  status  
i s  not i nheri ted  by the  ch i l d ren  (<Function>  or <StandardFunction>).  The  DTM  shal l  take  care  
abou t the  status  of sub-functions.  

For example,  i f the  DTM  d isables  a  g roup  of functions  (<Functions>),  i t  shal l  a lso  d isable  a l l  
functions  (<Function>)  below that g roup  i f th is  i s  the  i n tended  behavior.  I f the  DTM  does  not 
d isable  sub-functions,  the  Frame  Appl ication  can  sti l l  make  use  of them.  

I f the  DTM  has  set the  attribu te  ‘ i sPrin table’  of a  <Function>  e lement to  true,  the  Frame 
Appl ication  shou ld  offer prin ting ,  even  i f attribu te  ‘ i sEnabled ’  of the  same  <Function>  e lement 
i s  set to  fa lse.  

M icrosoft Windows  supports  that menu  functions  may be  cal l ed  from  the  keyboard  via  thei r 
mnemon ic access  characters.  An  ampersand  ( ‘&’ )  i n  a  menu  i tem  string  i s  normal l y translated  
i n to  an  underl ine  character and  used  as  the  mnemon ic access  character for that menu  i tem.  

Because  of d i fferen t FDT Frame  Appl ication-speci fic presentations  (e. g .  d rop-down  menu ,  
l i stbox or combo box)  mnemon ic access  characters  shou ld  not be  used  wi th in  the  XML 
document provided  by IDtm: :GetFunctions().  

6.3.1 .5  In i tNew 

HRESULT I n i tNew(  

[i n ]  Fd tXmlDocument deviceType,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

I s  cal led  by the  Frame  Appl ication  to  i n i tia l ize  a  newly created  i nstance  data  set for a  speci fic 
device  type.  

The  method  i s  part of the  implementation  of the  i n i tia l i ze  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

devi ceType  XML  documen t con ta i n i ng  the  manu factu rer-speci fi c data  l i ke  u n i que  i den ti fi er 
for a  sub-device  type  speci fi ed  by DTM I n i tSchema.  

Return  value  

Return  value  Description  

TRUE  DTM  i s  i n i ti a l i zed .  

FALSE  The  operati on  fa i l ed .  
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Behavior 

The  Frame  Appl ication  in i tia l izes  the  DTM  for a  speci fic device-type.  The  supported  device  
types  of a  DTM  are  avai lable  via  IDtmIn formation : :GetI n formation().  Th is  i n i tia l ization  i s  
necessary especial l y for a  DTM  that supports  more  than  one  device  type.  

Comments  

None 

6.3.1 .6  InvokeFunctionRequest 

HRESULT I nvokeFunctionRequest(  

[i n ]  Fd tUU IDString  invokeI d ,   

[ i n ]  Fd tXmlDocument functionCal l ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Starts  a  function  of a  DTM.  

The  method  i s  one  implementation  of the  I nvokeFunction  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

i nvokeI d  I den ti fi er for the  s tarted  functi on .  

functi onCal l  XML  documen t con ta i n i ng  the  DTM-speci fi c  functi on  i d  for the  requested  
functi on  or u ser i n terface  speci fi ed  by the  DTMFunctionCal lSchema.  

Return  value  

Return  value  Description  

TRUE  The  functi on  started .  

FALSE  The  functi on  cal l  fa i l ed .  

Behavior 

See  I EC 62453-2 .  

Comments  

None.  

6.3.1 .7  PrepareToDelete  

HRESULT PrepareToDelete(  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Returns  TRUE  i f the  device  i nstance  data  set can  be  deleted  at  the  Frame  Appl ications  
database.  Used  to  i n form  the  DTM  that i t  has  to  clean  up  e. g .  i ts  l og  fi l es  or protocols.  The  
data  set wi l l  be  deleted  by the  Frame  Appl ication .  

The  method  i s  one  implementation  of the  ClearI nstanceData  service  as  defined  in  
I EC  62453-2.  

Copyright International  Electrotechnical  Commission  



 –  46  – I EC  TR 62453-41 :201 6    I EC  201 6  

Return  value  

Return  value  Description  

TRUE  Data  set  can  be  del eted .  

FALSE  The  operati on  fa i l ed .  

Behavior 

The  method  i s  used  to  i n form  a  DTM  that i t  has  to  clean  up,  for example  i ts  l og  fi l es  or 
protocols.  After th is  function  cal l  the  data  set wi l l  be  deleted  by the  Frame  Appl ication .  The  
Frame  Appl ication  i s  responsible  to  ensure  the  pre-cond i tions  for the  delete.  That means  that 
the  Frame  Appl ication  shal l  ensure,  that a l l  DTM  i nstances  related  to  th is  data  set are  shu t 
down  (e i ther Zombie-state  or re leased).  I f the  DTM  returns  FALSE  the  Frame  Appl ication  can  
i n form  the  user to  close  the  user i n terfaces  or can  terminate  them  by Exi tAppl ication ()  or 
IDtmActiveXControl : : PrepareToRelease() .  I n  general  a  DTM  wi l l  fi n ish  i ts  curren t 
commun ication  process  during  the  release  of i ts  user i n terfaces.  

Comments  

None.  

6.3.1 .8  PrepareToRelease 

HRESULT PrepareToRelease(  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Used  to  i n form  the  DTM  that i t  has  to  release  i ts  l i nks  to  other components.  The  DTM  wi l l  be  
released  by the  Frame  Appl ication .  

The  method  i s  one  implementation  of the  terminate  service  as  defined  i n  I EC  62453-2.  

Return  value 

Return  value  Description  

TRUE  The  DTM  wi l l  re l ease  i ts  l i nks  to  other componen ts .  

FALSE  The  operati on  fa i l ed .  

Behavior 

The  DTM  has  to  release  a l l  l i nks  to  other components  and  has  to  terminate  a l l  pend ing  or 
runn ing  functions.  I t  a lso  shal l  close  a l l  user i n terfaces.  

The  DTM  sends  a  noti fication  via  IDtmEvents: :OnPreparedToRelease()  to  the  Frame  
Appl ication  i f the  DTM  can  be  released .  

Comments  

I t  i s  decision  of a  DTM,  whether to  store  transient data  or not.  I n  order to  trigger storing  of the  
data,  I Fd tContainer: :SaveRequest()  shal l  be  cal led .  

The  DTM  shal l  implement a  proper behavior concern ing  Subclause  4 . 4  to  g ive  a  Frame 
Appl ication  the  in formation  abou t the  storing  state  of DTM  related  data  (refer to  FDT data  
types’  attribu te  ‘storageState’ ) .  
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6.3.1 .9  PrepareToReleaseCommunication  

HRESULT PrepareToReleaseCommun ication(  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Used  to  i n form  the  DTM  that i t  has  to  re lease  i ts  l i nks  to  the  commun ication  components.  

The  method  i s  part  of the  implementation  of the  EnableCommun ication  service  as  defined  in  
I EC  62453-2.  

Return  value  

Return  value  Description  

TRUE  The  DTM  wi l l  re l ease  i ts  references  at  the  commun icati on  poi n ter.  

FALSE  The  operati on  fa i l ed .  

Behavior 

The  DTM  has  to  re lease  a l l  references  to  the  commun ication  poin ter set during  
SetCommun ication () .  The  method  returns  FALSE  i f a  commun ication  cal l  i s  active  and  cannot 
be  terminated .  

The  DTM  sends  a  noti fication  via  IDtmEvents: :OnPreparedToReleaseCommun ication()  to  the  
Frame  Appl ication  i f the  commun ication  poin ter can  be  re leased .  

Comments  

The  method  returns  FALSE  i f commun ication  cal l  i s  active  and  cannot be  terminated .  

The  method  returns  TRUE  i f DTM  accepts  shutdown  of commun ication .  A DTM  has  to  fi re  
progress  even ts  to  i n form  Frame Appl ication  about ongoing  progress  i f 
I DtmEvents: :OnPrepareToReleaseCommun ication ()  noti fication  takes  a  l onger time,  for 
example,  i f sti l l  some  commun ication  cal l s  have  not returned .  

See  a lso  6 . 9. 1 . 1 4  OnProgress  and  6 . 3 . 1 . 1 2  SetCommun ication .  

6.3.1 .1 0  PrivateDialogEnabled  

HRESULT PrivateDialogEnabled(  

[ i n ]  VARIANT_BOOL enabled ,   

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Sends  a  noti fi cation  to  a  DTM  whether i t  i s  a l l owed  to  open  a  private  d ia log  window.  

The  method  i s  implementation  of the  PrivateDialogEnabled  service,  as  defined  i n  
I EC  62453-2.  
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Parameters  Description  

enabled  TRUE  means  that  i t  i s  a l l owed  for a  DTM  to  open  a  d i a l og  wi ndow.  

Return  value  

Return  value  Description  

TRUE  The  functi on  succeeded .  

FALSE  The  functi on  fa i l ed .  

Behavior 

I f a  DTM  uses  ActiveX  con trols  as  user i n terfaces,  the  DTM  has  to  i n form  i ts  open  con trols  
whether they are  a l lowed  to  open  d ia log  windows.  

I f private  d ia logs  are  d isabled ,  any private  d ia logs  shal l  be  prevented  by the  DTM.  Also  the  
DTM  shou ld  i n form  user via  I Fd tDia log : :UserDialog()  i f a  speci fic functional i ty can  not be  
performed  because  private  d ia logs  are  not a l l owed .  The  message  shou ld  be  someth ing  l i ke  
“Due  to  appl ication  con text request function  i s  not avai lable  (open ing  of correspond ing  
window is  not a l lowed)” .  

Comments  

Accord ing  to  th is  formu lation ,  examples  for private  d ialogs  are  

•  message  boxes  (e. g .  standard  message  box),  

•  fi l e  or pri n ter selection  d ia logs  (e. g .  provided  by M icrosoft  Common  Controls  l ibrary),  

•  (defau l t)  web  browsers  (e. g .  I n ternet Explorer) ,  

•  (defau l t)  mai l  cl ien ts  (e. g .  MS  Ou tlook) ,  

•  he lp  fi l e  view (e. g .  HLP  or CHM  fi l es) ,  

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

•  sp lash  screens,  

•  external  stand-alone  appl ications  or 

•  any other windows.  

I f the  d ia logs  are  opened  under control  of the  Frame  Appl ication ,  they are  defined  not to  be  
private  d ia logs:  

•  d ia logs  opened  by I Fd tDia log : :UserDialog(),  

•  Acti veX  con trols  opened  by I Fd tActiveX: :OpenActiveXControlRequest() ,  

•  appl ications  started  by IDtmAppl ication : :StartAppl ication()  and  

•  windows  opened  by the  Frame Appl ication  due  to  a  <Document>  en try i n  the  
XMLdocument received  from  IDtm: :GetFunctions() .  

6.3.1 .1 1  ReleaseCommunication  

HRESULT ReleaseCommun ication(  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Used  to  i n form  the  DTM  that the  commun ication  poin ter wi l l  be  released  by the  Frame  
Appl ication .  
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The  method  i s  one  implementation  of the  ReleaseLinkedCoummun icationChannel  service  as  
defined  i n  I EC  62453-2.  

Return  value  

Return  value   Description  

TRUE  The  DTM  has  set  a t  the  commun icati on  poi n ter to  NULL.  

FALSE  The  operati on  fa i l ed .  

Behavior 

I t  i s  recommended  that the  DTM  sets  the  commun ication  poin ter,  set during  
SetCommun ication () ,  to  NULL.  The  method  returns  FALSE  i f a  commun ication  cal l  i s  acti ve.  

I f the  DTM  returns  TRUE  i t  has  to  assume  that the  commun ication  poin ter i s  i nval i d  for fu rther 
function  cal l s .  

I n  general  the  Frame Appl ication  has  to  ensure  that a l l  appl ications  or function  cal l s  of a  DTM  
are  fi n ished  before  i t  releases  the  communication  poin ter.  

Comments  

See  a lso  6 . 9. 1 . 1 2 ,  OnPreparedToReleaseCommun ication() .  

6.3.1 .1 2  SetCommunication  

HRESULT SetCommun ication(  

[ i n ]  I Fd tCommun ication*  commun ication ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Set the  i n terface  poin ter to  the  commun ication  i n terface  that the  DTM  has  to  use  for on l ine  
access.  

The  method  i s  implementation  of the  services  SetLinkedCommun icatinChannel  and  
EnableCommun ication  as  defined  i n  I EC  62453-2.  

Parameters  Description  

Commun icati on  I n terface  poi n ter of a  Commun icati on  Channel .  

Return  value  

Return  Value   Description  

TRUE  Poi n ter accepted  

FALSE  I nval i d  commun icati on  poi n ter 

Behavior 

The  poin ter to  the  commun ication  i n terface  of a  Commun ication  Channel  i s  set by the  Frame 
Appl ication  for on l ine  cal l s  l i ke  Down loadRequest()  or UploadRequest() .  

The  Communication  Channel  can  check the  supported  communication  protocol  via  
I Fd tChannel : :GetChannelParameters()  and  the  attribu te  gatewayBusCategory.  I n  general  the  
Frame Appl ication  i s  responsible  to  establ ish  a  val id  l i nk between  a  channel  and  a  DTM  or 
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between  two  Commun ication  Channels.  Th is  check can  be  done  to  ensure  that the  l i nk i s  
establ i shed  correctl y or i n  case  of commun ication  problems.  

Comments  

To ensure  a  proper behavior,  i t  i s  recommended  that the  Frame Appl ication  implements  
fol lowing  ru les.  

•  For each  DTM,  wh ich  acts  as  a  root concern ing  the  chain  of i n terfaces  for nested  
commun ication ,  the  method  IDtm: :SetCommun ication ()  shal l  be  cal l ed  wi th  a  NULL  poin ter 
as  parameter ‘commun ication ’ .  Th is  l eads  to  the  transi tion  from  ‘configured ’  to  
‘communication  set’  concern ing  the  DTM  state  mach ine  (refer to  F igure  9 ,  DTM  State  
Mach ine)  

•  To  set up  the  chain  for nested  commun ication ,  the  Frame  Appl ication  shal l  start  to  hand  
over the  i n terface  poin ter from  the  DTM,  wh ich  acts  as  a  root concern ing  the  chain  of 
i n terfaces  for nested  commun ication .  To  re lease  the  chain ,  accord ing  to  6 . 3 . 1 . 9 ,  
I Dtm: :PrepareToReleaseCommun ication() ,  the  Frame Appl ication  shal l  act vice  versa.  

6.3.1 .1 3  SetLanguage 

HRESULT SetLanguage(  

[ i n ]  l ong  l anguageId ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Returns  TRUE  i f the  requested  l anguage  i s  supported  by the  DTM.  

The  method  i s  implementation  of the  SetLanguage  service  as  defined  i n  I EC  62453-2.  

Parameters  Description  

l anguageI d  Un i que  i den ti fi er for user i n terface  l ocal i zati on ;  defi ned  by Windows  as  a  
l oca le  i den ti fi er (LCID)  con ta i n i ng  the  l anguage  i den ti fi er i n  the  l ower word  and  
the  sorti ng  i den ti fi er as  wel l  as  a  reserved  va l ue  i n  the  upper word .  The  
i d en ti fi er suppl i ed  i n  an  LCID  i s  a  s tandard  i n ternational  numeric  abbrevi ati on  
(e . g .  German  – S tandard :  0x0407,  Eng l i sh  –  Un i ted  States:  0x0409) .  (See  a l so  
WIN32/Pl atform  SDK,  l oca le  i d  or LCID. )  

Return  value  

Return  value  Description  

TRUE  Language  supported .  Al l  h uman  readabl e  ou tpu ts  wi l l  u se  the  requ i red  
l anguage.  

FALSE  Language  not  supported .  

Behavior 

The  Frame Appl ication  sets  the  l anguage  during  in i tia l i zation  of the  DTM.  So  a l l  presentation  
objects  of the  same i nstance  have  the  same language.  Also  the  messages  on  the  event 
i n terfaces  l i ke  OnErrorMessage()  and  the  human  readable  con tents  of the  XML documents  
l i ke  at the  i n terface  IDtmDocumentation  or IDtmI n formation  have  to  use  the  requested  
l anguage.  I f a  DTM  does  not support the  requested  l anguage  i t  uses  the  curren t l anguage  i n  
case  i t  i s  a l ready in i ti al ized  or sets  i ts  defau l t  l anguage  on  the  fi rst  i n i ti a l ization .  

Comments  

The  supported  l anguages  of a  DTM  are  l i sted  wi th in  the  DTMInformationSchema.  One  DTM  
instance  i s  a lways  in i tia l i zed  wi th  one  l anguage.  I t's  up  to  a  DTM  whether i t  can  change  the  
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cu rren t l anguage  of an  user i n terface  wh i le  the  user i n terface  i s  shown .  The  ou tpu t format for 
numbers,  currencies,  times,  and  dates  wi l l  be  based  on  the  reg ional  options  of the  operation  
system.  

6.3.2  In terface  IDtm2  

6.3.2 .1  General  

Th is  i n terface  i s  the  main  i n terface  of a  DTM  accord ing  to  l i ne  two  of Table  G . 1 .  Via  th is  
i n terface  such  a  DTM  gets  i ts  i n i tia l i zation  after the  i nstan tiation .  Th is  i n terface  extends  the  
i n terface  by new methods.  Th is  i n terface  i s  mandatory.  

A Frame Appl ication  accord ing  to  column  2  of Table  G . 1  has  to  use  IDtm2,  i f the  DTM  
supports  th is  i n terface.  I nstead  of cal l i ng  IDtm: :Envi ronment()  such  a  Frame Appl ication  shal l  
then  use  the  IDtm2: :Envi ronment2()  method .  

6.3.2 .2  Environment2  

HRESULT Envi ronment2(  

[i n ]  BSTR systemTag ,  

[i n ]  I Fd tContainer*  con tainer,  

[i n ]  Fd tXmlDocument frameIn fo,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

I s  ca l led  by a  Frame  Appl ication  accord ing  to  Table  G . 1 ,  column  two,  and  h igher to  set the  
systemTag ,  the  back poin ter to  the  Frame  Appl ication  and  an  XML document provid ing  frame  
version  in formation .  Such  a  Frame  Appl ication  wi l l  not ca l l  the  IDtm: :Envi ronment()  method .  

The  method  i s  part of the  implementation  of the  i n i ti a l i ze  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

systemTag  I den ti fi er for the  device  i nstance;  set  by the  Frame  Appl i cati on  

Con tai ner Back poi n ter to  the  Frame  Appl i cati on  

frameI n fo  XML  documen t con ta i n i ng  frame  vers i on  i n formation  by the  
DTMEnvi ronmen tSchema.  

Return  value  

Return  value  Description  

TRUE  DTM  has  accepted  the  d ata.  

FALSE  The  operati on  fa i l ed .  

Behavior 

I s  ca l led  by the  Frame  Appl ication  accord ing  to  Table  G . 1 ,  column  2 ,  and  h igher to  i n i ti a l i ze  a  
DTM  accord ing  to  Table  G . 1 ,  row 2 ,  and  h igher for a  device  i nstance.  Furthermore  the  Frame 
Appl ication  passes  the  poin ter to  i ts  own  main  i n terface  and  a  document provid ing  Frame 
Appl ication  version  in formation .  

A DTM  needs  the  systemTag  during  run time  for navigation  or to  i den ti fy i tsel f at  the  even t 
i n terface  of the  Frame  Appl ication .  The  DTM  shal l  not store  the  systemTag  to  prevent s ide  
effect i f a  Frame  Appl ication  copies,  moves  or deletes  data  sets.  
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Comments  

The  systemTag  i s  i ndependent of commun ication  tags  (e. g .  I EC  61 784  CPF  9  device  tag).  

6.3.2 .3  SetSystemGuiLabel  

HRESULT SetSystemGu iLabel (  

[i n ]  Fd tXmlDocument systemGu iLabel ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Th is  method  i s  cal l ed  by the  Frame  Appl ication  to  set a  un ique  human  readable  i den ti fier of 
the  DTM  i nstance  in  the  con text of the  Frame  Appl ication .  

The  method  i s  implementation  of the  SetSystemGu iLabel  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

systemGu iLabel  XML  documen t con ta i n i ng  a  un i que  human  readabl e  i den ti fi er of the  DTM  
i nstance  i n  the  con text  of the  Frame  Appl i cati on .  Document  speci fi ed  by 
DTMSystemGu iLabelSchema.  

Return  value  

Return  value  Description  

TRUE  DTM  has  accepted  the  d ata.  

FALSE  The  operati on  fa i l ed .  

Behavior 

Th is  method  i s  ca l led  by the  Frame  Appl ication  i n  order to  set a  system  l abel ,  for example  for 
a  message  box or a  user i n terface  wh ich  i s  part of the  DTM  and  can  not be  embedded  wi th in  
a  Frame  Appl ication .  The  Frame  Appl ication  sets  a  un ique  human  readable  i den ti fier of the  
DTM  instance  in  the  con text of the  Frame Appl ication  wh ich  ensures  a  un ique  iden ti fication  
between  the  device  and  for example  a  message  box of a  DTM.  The  DTM  shal l  use  th is  system  
label  for a l l  kinds  of windows  that wi l l  be  opened  by the  DTM  themselves.  I n  special  cases  the  
DTM  can  extend  th is  ti tl e  wi th  speci fic i n formation .  

The  Frame  Appl ication  has  to  cal l  th is  method  as  early as  possible.  As  l ong  as  the  method  i s  
not ca l led  the  DTM  has  to  use  the  tag  of the  device  as  human  readable  string  by defau l t.  

Comments  

The  human  readable  i den ti fier shal l  not be  stored  by the  DTM.  I t  i s  recommended  to  update  
the  l abels  of a l l  open  windows  when  SetSystemGu iLabel ()  i s  ca l led .  

6.3.3  In terface  IDtmActiveXInformation  

Th is  i n terface  provides  the  user i n terface  of a  DTM  as  ActiveX  con trols  for embedd ing  wi th in  
a  Frame  Appl ication .  
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6.3.3.1  GetActiveXGuid  

HRESULT GetActiveXGuid(  

[i n ]  Fd tXmlDocument functionCal l ,  

[ou t,  retval ]  Fd tUU IDString*  resu l t) ;  

Description  

Returns  the  UU ID  for the  ActiveX  con trol  accord ing  to  the  function  cal l  i d .  

The  method  i s  part of the  implementation  of the  GetGu i I nformation  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

functi onCal l  XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  user i n terface  
speci fi ed  by the  DTMFuncti onCal lSchema.  

Return  value  

Return  value   Description  

resu l t  UU ID  for an  Acti veX  con trol .  

Behavior 

Returns  a  UU ID  that the  Frame  Appl ication  can  use  to  i nstan tiate  the  con trol .  

I f a  requested  appl ication  i s  not supported  the  method  returns  a  NULL  string .  

The  kind  of user i n terface  that i s  expected  for a  DTM  is  described  i n  detai l  wi th in  the  schema  
provided  by IDtm: :GetFunctions() .  

Comments  

None.  

6.3.3.2  GetActiveXProgId  

HRESULT GetActiveXProg Id (  

[ i n ]  Fd tXmlDocument functionCal l ,  

[ou t,  retval ]  BSTR*  resu l t) ;  

Description  

Returns  the  Prog I d  for the  ActiveX  con trol  accord ing  to  the  function  cal l  i d .  

The  method  i s  part  of the  implementation  of the  GetGu i I n formation  service  as  defined  i n  
I EC  62453-2.  
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Parameters  Description  

functi onCal l  XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  user i n terface  
speci fi ed  by the  DTMFuncti onCal lSchema.  

Return  value  

Return  value   Description  

resu l t  Prog I d  for an  Acti veX  con tro l .  

Behavior 

Returns  the  Prog I d  for the  ActiveX  con trol  accord ing  to  the  function  cal l  i d .  Frame 
Appl ications  implemented  wi th  scripting  l anguages  can  use  th is  Prog I d  to  i nstan tiated  the  
con trol .  

I f a  requested  appl ication  i s  not supported  the  method  returns  NULL  poin ter.  

The  kind  of user i n terface  that i s  expected  for a  DTM  is  described  i n  detai l  wi th in  the  schema  
provided  by IDtm: :GetFunctions().  

Comments  

None.  

6.3.4 In terface  IDtmAppl ication  

6.3.4.1  General  

Th is  i n terface  provides  the  function  to  start a  user i n terface  of a  DTM.  These  user i n terfaces  
are  part of the  DTM  i tsel f and  cannot be  embedded  wi th in  a  Frame  Appl ication .  

6.3.4.2  Exi tAppl ication  

HRESULT Exi tAppl ication(  

[i n ]  Fd tUU IDString  invokeI d ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Noti fication  to  a  DTM  to  close  an  user i n terfaces  i den ti fi ed  by the  i nvoke  id .  

The  method  i s  part of the  implementation  of the  ClosePresentation  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  I den ti fi er for the  s tarted  appl i cati on .  Same  val ue  as  provided  i n  the  
correspond i ng  cal l  o f I DtmAppl i cati on : : S tartAppl i cati on () .  

Return  value  

Return  value  Description  

TRUE  The  speci fi ed  appl i cati on  wi l l  be  cl osed .  

FALSE  The  operati on  fa i l ed .  
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Behavior 

Th is  method  works  asynchronous.  That means  that the  DTM  j ust checks  whether i t  can  close  
the  user i n terfaces  or not.  I n  case  i t  can ,  i t  fi rst returns  TRUE  and  then  starts  i ts  shu t down  
procedure  for the  user i n terface.  During  th is  shut down  i t  has  to  un lock i ts  i nstance  data  set 
and  re lease  the  on l ine  connection  to  i ts  device  i f necessary.  F inal l y,  i t  has  to  noti fy the  Frame 
Appl ication  via  IDtmEvents: :OnAppl icationClosed().  Th is  noti fication  wi l l  cause  the  re lated  
releases  on  Frame  Appl ication ’s  s ide.  The  DTM  i tsel f i s  not terminated .  

I n  case  of errors,  the  DTM  shou ld  supply further detai l s  via  IDtmEvents: :OnErrorMessage() .  

The  i nvoke  id  i s  used  by a  Frame  Appl ication  for the  association  at the  cal lback in terface  i f 
the  appl ication  i s  terminated .  (See  I d tmEvents: :OnAppl icationClosed . )  

Comments  

Th is  method  has  to  work asynchronous,  because  a  synchronous  cal l  may b lock the  Frame 
Appl ication  i n terfaces.  

6.3.4.3  StartAppl ication  

HRESULT StartAppl ication(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument functionCal l ,  

[ i n ]  BSTR windowTi tle ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Opens  a  user i n terface  of a  DTM  for a  speci fic function  cal l .  

The  method  i s  implementation  of the  OpenPresentation  service  as  defined  i n  I EC  62453-2 .  

Parameters  Description  

I nvokeI d  I den ti fi er for the  s tarted  appl i cati on .  

functi onCal l  XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  functi on  or user 
i n terface  speci fi ed  by the  DTMFuncti onCal lSchema.  

wi ndowTi tl e  Window ti tl e  requ i red  by the  Frame  Appl i cati on .  

Return  value  

Return  value  Description  

TRUE  The  requested  appl i cati on  i s  s tarted .  

FALSE  The  operati on  fa i l ed .  

Behavior 

The  function  cal l  i d  associates  a  DTM  wi th  a  functional /log ical  con text.  Each  DTM  can  provide  
more  than  one  function .  Wh ich  functions  are  supported  by a  DTM  can  be  requested  via  the  
schema provided  by IDtm: :GetFunctions().  

I n  general ,  i t  i s  up  to  the  Frame  Appl ication  to  determine  the  passed  function  cal l  i d  and  the  
DTM  decides  the  kind  of presentation .  
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IDtmAppl ication : :StartAppl ication ()  a lways  brings  a  user i n terface  to  the  foreground ,  or at 
l east an  error message.  Al ready started  appl ications,  i denti fied  by the  invoke  i d ,  wi l l  be  
popped  to  the  foreground .  The  request of an  a l ready started  appl ication  wi th  a  new i nvoke  id  
wi l l  be  rejected  by the  DTM.  

The  i nvoke  id  i s  used  by a  Frame  Appl ication  for the  association  at the  cal lback in terface  i f 
the  appl ication  i s  terminated  wi th in  the  user i n terface  of the  DTM.  (See  
IDtmEvents: :OnAppl icationClosed(). )  Furthermore,  i t  a l lows  the  Frame  Appl ication  to  hand le  a  
l i st  of open  user i n terfaces.  

Comments  

None.  

6.3.5  In terface  IDtmChannel  

Th is  i n terface  i s  used  for accessing  FDT-Channel  objects.  On  one  hand  the  suppl ied  FDT-
Channel  objects  carry the  i n formation  wh ich  are  necessary to  create  the  association  between  
I /O  channels  of a  device  and  the  functions  of the  Frame  Appl ication .  On  the  other hand ,  i n  
case  of Communication  Channels,  these  FDT-Channel  objects  are  used  to  bu i l d  the  
commun ication  chain  for nested  commun ication .  

6.3.5.1  GetChannels  

HRESULT GetChannels(  

[ou t,  retval ]  I Fd tChannelCol lection**  resu l t) ;  

Description  

Returns  the  FDT-Channel  objects  of a  DTM.  

The  method  i s  implementation  of the  GetChannels  service  as  defined  i n  I EC  62453-2 .  

Return  value  

Return  value  Description  

resu l t  Col l ecti on  of I Fd tChannel  of the  requested  channe l  obj ects .  

Behavior 

Th is  method  retu rns  the  channel  col lection  of a  DTM.  The  DTM  i tsel f can  represent a  device  
or a  modu le  of a  device.  

For s imple  devices  a  FDT-Channel  object provides  on ly the  in formation  for channel  
assignment.  

I n  case  the  channel  provides  gateway functional i ty,  the  FDT-Channel  object add i tional l y 
suppl ies  the  commun ication  i n terface  for nested  commun ication .  

Comments  

The  I Fd tChannelCol lection  a l lows  access  to  FDT-Channel  objects  of a  DTM.  The  in terface  
defin i tion  fol l ows  the  M icrosoft  COM  standards  for provid ing  access  to  a  group  of objects  
that i s  known  as  a  col lection  in terface.  
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The  I Fd tChannelCol lection  provides  a  Count property that returns  the  number of i tems  i n  the  
col lection ,  an  I tem  property that retu rns  an  i tem  from  the  col lection  based  on  an  i ndex or a  
key,  and  a  _NewEnum  property that returns  an  enumerator for the  col lection .  

The  DTM  shal l  declare  i ts  avai lable  channels  wi th  <ChannelReference>  e lements  i n  XML 
returned  i n  I DtmParameter: :GetParamter() .  The  i tem  property of I Fd tChannelCol lection  shal l  
accept keys  that correspond  to  the  i dRef attribu te  in  <ChannelReference>  e lements  and  
numeric i ndex values  between  1  and  count property value.  

The  i tem  property shal l  accept the  key values  as  varian t data  type  VT_BSTR and  (VT_BSTR |  
VT_BYREF),  because  d i fferen t type  of programming  l anguages  pass  the  strings  d i fferen tl y 
(e. g .  Visual  Basic  6  uses  VT_BSTR |  VT_BYREF).  

6.3.6  In terface  IDtmDocumentation  

6.3.6.1  General  

Th is  i n terface  provides  the  DTM-speci fic documentation  for a  device  i nstance  as  XML 
document.  

6.3.6.2  GetDocumentation  

HRESULT GetDocumentation(  

[ i n ]  Fd tXmlDocument functionCal l ,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Returns  the  device-speci fi c documentation  accord ing  to  the  function  cal l  as  XML document.  

The  method  i s  implementation  of the  GetDocumentation  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

functi onCal l  XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  documen t speci fi ed  
by the  DTMFuncti onCal lSchema.  

Return  value  

Return  value  Description  

resu l t  XML  documen t con ta i n i ng  the  requested  documen tati on  speci fi ed  by the  
DTMDocumentati onSchema.  

Behavior 

Th is  method  returns  an  XML-Document wh ich  can  be  used  d i rectly for documentation  
purposes.  The  format of th is  techn ical  report i s  defined  by the  passed  function  cal l  i d ,  wh ich  i s  
avai lable  via  IDtm: :GetFunctions()  On ly functions  wi th  the  attribu te  ‘prin table’  =  TRUE  wi l l  be  
supported .  The  Frame Appl ication  can  use  a  XSL  style  sheet to  transform  the  returned  XML 
document to  HTML.  Nesting  DTM-speci fic style  sheets  can  be  used  to  transform  the  XML 
document i n to  a  DTM  speci fc HTML.  Wi th in  these  nested  style  sheets  a lso  hyperl i nks  to  
add i tional  documents  or i n to  the  World  Wide  Web  can  be  p laced .  

Comments  

For an  example  style  sheet p lease  have  a  look to  DTMDocumentationStyle. xsl .  Refer to  
Annex D .  
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6.3.7  In terface  IDtmDiagnosis  

6.3.7. 1  General  

Th is  i n terface  provides  the  base  d iagnosis  functions  requ i red  by a  Frame  Appl ication  for 
DTMs  wi th  configuration  parameters.  

6.3.7.2  Compare  

HRESULT Compare(  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Returns  TRUE  i f the  complete  data  sets  are  equal .  

The  method  i s  part of the  implementation  of the  CompareDataValueSet service  as  defined  in  
I EC  62453-2.  

Return  value 

Return  value  Description  

TRUE  The  data  sets  are  equal .  

FALSE  The  data  sets  are  not  equal  or compare  fa i l ed .  

Behavior 

Compares  the  data  set of the  external  DTM  wi th  i ts  own  and  returns  TRUE  i f the  data  sets  are  
equal .  

Th is  function  fai l s  i f i t  i s  ca l led  ou tside  of an  I n i tCompare()  – ReleaseCompare()  sequence.  

I n  case  of errors  the  DTM  shou ld  i n form  the  Frame Appl ication  via  the  cal lback i n terface  
IDTMEvent: :OnErrorMessage() .  

Comments  

The  structure  and  the  parameter values  for configuration ,  parameterization  and  i denti fication  
are  re levant for the  comparison .  Run time  dependent parameters  (e. g .  operation  hours)  of the  
data  set are  not re levant for comparison .  

6.3.7.3  In i tCompare  

HRESULT I n i tCompare(  

[ i n ]  BSTR systemTag,   

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

I n i tia l i zes  a  DTM  for comparison  of two  device  i nstances.  

The  method  i s  part  of the  implementation  of the  CompareDataValueSet service  as  defined  in  
I EC  62453-2.  
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Parameters  Description  

systemTag  systemTag  of a  second  DTM  of the  same  type  

Return  value  

Return  value  Description  

TRUE  I n i ti a l i zati on  successfu l .  

FALSE  I n i ti a l i zati on  fa i l ed  (e. g .  a  compare  i s  a l ready i n  progress  or the  DTM  i s  not  of 
the  same  type) .  

Behavior 

I n i tia l izes  the  compare  of the  data  set owned  by the  DTM  i tsel f wi th  a  data  set of a  second  
device.  Such  a  comparison  i s  on ly possib le  wi th in  an  I n i tCompare()  – ReleaseCompare()  
sequence.  

The  DTM  can  access  the  second  device  data  set by requesting  the  accord ing  DTM  instance  
via  I Fd tTopology: :GetDtmForSystemTag()  wi th  the  received  systemTag .  

To  perform  a  comparison  in  the  background  the  Compare()  method  can  be  cal l ed .  Starting  a  
compare  user i n terface  may perform  a  user i n teractive  comparison .  

I t  i s  on ly possib le  to  compare  data  sets  hand led  by DTMs  of the  same  type.  

Comments  

Every comparison  sequence  started  wi th  I n i tCompare()  shal l  be  closed  using  
ReleaseCompare().  

6.3.7.4 ReleaseCompare  

HRESULT ReleaseCompare(  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Returns  TRUE  i f an  existing  compare  sequence  i n i ti al i zed  by I n i tCompare()  has  been  closed  
successfu l l y.  

The  method  i s  part  of the  implementation  of the  CompareDataValueSet service  as  defined  i n  
I EC  62453-2.  

Return  value  

Return  value  Description  

TRUE  Compare  sequence  cl osed  and  external  DTM  reference  re l eased .  

FALSE  A comparison  i s  i n  progress  (e . g .  a  u ser i n terface  i s  cu rren tl y open ) .  

Behavior 

I f th is  function  i s  ca l led ,  the  DTM  has  to  re lease  i ts  reference  to  the  external  DTM  by cal l i ng  
I Fd tTopology: :ReleaseDtmForSystemTag() .  

Th is  method  on ly succeeds,  i f the  comparison  i s  fi n ished  and  the  references  to  the  external  
DTM  are  re leased .  Especial l y i n  case  of open  user i n terfaces  these  references  shal l  be  solved  
fi rst.  
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Comments  

I f the  ReleaseCompare()  function  i s  not hand led  i n  a  correct manner on  both  s ides,  the  Frame 
Appl ication  and  the  DTM,  the  DTM  referenced  as  the  external  DTM  cannot be  re leased  during  
the  l i fetime  of the  current DTM.  

6.3.7.5  Veri fy 

HRESULT Veri fy(  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Returns  TRUE  i f the  complete  data  set i s  va l id .  

The  method  i s  implementation  of the  veri fy service  as  defined  i n  I EC  62453-2.  

Return  value 

Return  value  Description  

TRUE  The  complete  data  set  i s  va l i d .  

FALSE  The  data  set  or a  part  of the  data  set  i s  i nval i d .  

Behavior 

Val idates  the  complete  data  set by i n ternal  business  ru les  of the  DTM.  

Comments  

A Frame  Appl ication  cal l s  th is  method  typical l y to  ensure  a  consistent dataset,  for example  
after persisten t l oad  or before  going  on l ine.  

6.3.8  In terface  IDtmImportExport 

6.3.8.1  General  

To bu i l d  an  export image  of a  DTM  a  Frame  Appl ication  uses  one  I Stream  object for each  
device  i nstance.  Th is  I Stream  object i s  used  as  argument to  IDtmImportExport: : Load()  or 
IDtmImortExport: : Save().  I f a  DTM  does  not offer an  IDtmImportExport i n terface  the  Frame  
Appl ication  shal l  use  one  of the  IPersistXXX in terfaces  to  retrieve  and  restore  the  instance  
data.  

6.3.8.2  Export 

HRESULT Export(  

[i n ]  I Stream* stream,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Saves  data  of the  private  data  storage  to  the  speci fied  stream.  

The  method  i s  implementation  of the  export service  as  defined  in  I EC  62453-2 .  
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Parameters  Description  

stream  Stream  con tai n i ng  a l l  DTM-speci fi c  d ata  of an  i nstance  

Return  value  

Return  value  Description  

TRUE  The  operati on  succeeded .  

FALSE  The  operati on  fa i l ed .  

Behavior 

The  import/export i n terface  i s  a  mandatory i n terface  for DTMs wh ich  do  not store  the  
complete  i nstance-speci fi c data  via  I PersistXXX mechan ism.  I t  i s  up  to  a  DTM  to  speci fy the  
con ten ts  of the  appropriate  stream  object provided  by the  Frame Appl ication  via  the  
IDtmImportExport i n terface.  I f th is  i n terface  i s  not provided  by a  DTM  the  Frame  Appl ication  
uses  one  of the  IPersistXXX in terfaces  for export/import.  

Comments  

None  

6.3.8.3  Import 

HRESULT Import(  

[i n ]  I Stream* stream,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Loads  data  of the  private  data  storage  from  the  speci fied  stream.   

The  method  i s  implementation  of the  import service  as  defined  i n  I EC  62453-2 .  

Parameters  Description  

stream  Stream  con tai n i ng  a l l  DTM-speci fi c  d ata  of an  i nstance.  

Return  value  

Return  value  Description  

TRUE  The  operati on  succeeded .  

FALSE  The  operati on  fa i l ed .  

Behavior 

The  import/export i n terface  i s  a  mandatory i n terface  for DTMs wh ich  do  not store  the  
complete  i nstance-speci fi c data  via  I PersistXXX mechan ism.  I t  i s  up  to  a  DTM  to  speci fy the  
con ten ts  of the  appropriate  stream  object provided  by the  Frame Appl ication  via  the  
IDtmImportExport i n terface.  I f th is  i n terface  i s  not provided  by a  DTM  the  Frame  Appl ication  
uses  one  of the  IPersistXXX in terfaces  for export/import.  

Comments  

None.  
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6.3.9  In terface  IDtmInformation  

6.3.9.1  General  

Th is  i n terface  i s  the  second  main  i n terface  of a  DTM  accord ing  to  FDT version  1 . 2  and  o l der.  
Via  th is  i n terface  the  DTM  can  be  asked  for i ts  static i n formation  l i ke  version ,  vendor,  and  i ts  
capabi l i ties  to  a l l ow in tegration  i n to  the  l ibraries  of a  Frame  Appl ication .  

6.3.9.2  GetInformation  

HRESULT GetI n formation (  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Th is  method  i s  one  implementation  of the  service  GetTypeI nformation  as  defined  i n  
I EC  62453-2.  

Returns  a  static XML-document contain ing  i n formation  l i ke  vendor,  i con ,  GSD,  etc.  

Return  value 

Return  value  Description  

Resu l t  XML  documen t con ta i n i ng  stati c  DTM  i n formati on  speci fi ed  by the  
DTM I n formati onSchema.  

Behavior 

Comments  

Frame Appl ications  shou ld  hand le  the  i den ti fication -related  i n formation  avai lable  from  each  
<DtmDeviceType>  and  i ts  <Version I nformation>  e lement as  a  un ique  iden ti fication  i n formation  
of supported  device  type.  

For DTM  developers  i t  i s  recommended  that the  i den ti fication  i n formation  consist at l east from  
the  fol lowing  attribu tes:  

E lement <DtmDeviceType>  

•  'manufacturerI d '   (see  attribu te  defin i ti on)  

•  ' deviceTypeId '  (see  attribu te  defin i ti on)  

and  <Version I n formation>  e lement wi th in  <DtmDeviceType>  

•  ' name'   (name  of the  device  type)  

•  ' vendor'   (vendor of the  device  type)  

•  ' version '   (version  of the  device  type,  for example  fi rmware  version)  

For a  DTM  i t  i s  recommended  that 

•  above  l i sted  attribu tes  are  provided  ( i f appl icable);  

•  'manufacturerI d ' ,  'deviceTypeI d '  and  'name'  are  used  to  un iquely i den ti fy the  
<DtmDeviceType>  e lement.  Chang ing  any of these  attribu tes  for the  same  e lement i n  
newer DTM  software  version  i s  not a l l owed ;  

•  the  ‘name’  attribu te  shal l  be  un ique  wi th in  the  namespace  of a  DTM.  I t  shal l  con tain  
enough  i n formation  to  d isti ngu ish  between  d i fferen t device  types  and  sub-device  types.  
Th is  i n formation  wi l l  be  used  as  a  d isplay stri ng  wi th in  a  Frame  Appl ication -speci fic device  
catalogue;  
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•  supporting  of a  new device  version ,  wh ich  cou ld  not be  supported  by existing  
<DtmDeviceType>  e lements,  shal l  l ead  to  new <DtmDeviceType>  e lement wi th  the  
d i fferen t 'name'  attribu te;  

•  a  new DTM  software  version  shal l  support a l l  the  device  types  of the  previous  version .  

Example :  

DTM  V1 . 0   
 Manu factu rerX  Devi ceX  V1  

DTM  V1 . 1   
 Manu factu rerX  Devi ceX  V1  
 Manu factu rerX  Devi ceXR2  V2  

Frame Appl ication  vendors  shou ld  be  aware  that there  are  DTMs  on  the  market,  that do  not 
fo l low these  recommendations.  DTM  can  expose  more  than  one  <DtmDeviceType>  e lement 
wi th  the  same  name,  bu t d i fferen t values  for 'manufacturerI d ' ,  'deviceTypeI d ' ,  'subDeviceType'  
and  'version ' .  On ly i n  th is  case  the  Frame  Appl ication  shou ld  consider the  l i sted  attribu tes  as  
add i tional  i den ti fiers.  Th is  a lso  cou ld  be  used  to  d istingu ish  between  an  update  of an  existing  
device  type  and  a  creation  of an  add i tional  device  type  en try i n  the  device  catalogue.  

The  i n formation  shou ld  be  used  in  same  way for FDT1 . 2 . 1  DTMs  i n  order to  avoid  problems  i n  
FDT1 . 2  based  Frame Appl ication .  

6 .3.1 0  In terface  IDtmInformation2  

6.3.1 0. 1  General  

Th is  i n terface  extends  the  i n terface  IDtmIn formation  by new methods.  Th is  i n terface  i s  
mandatory.  

6.3.1 0.2  GetDeviceIdenti fication Information()  

HRESULT GetDeviceI den ti ficiation I nformation(  

[ i n ]  Fd tXmlDocument typeRequest,  

[ i n ]  Fd tUU IDString  protocol I d ,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Th is  method  implements  service  GetDeviceI denti fication I n formation  as  defined  i n  
I EC  62453-2.  

Requests  device  or b lock i den ti fication  in formation  for speci fied  type  and  protocol .  

Parameters  Description  

typeRequest  Defi nes  the  DTMDeviceType  or BTMBlockType  for wh ich  the  i den ti fi cati on  i s  
requested .  (XML  accord i ng  TypeRequestSchema. )  

protocol I D  Defi nes  UU ID  of protocol  for wh ich  the  d evice  i den ti fi cati on  i s  requested .  

Return  value  

Return  value  Description  

Resu l t  Protocol -speci fi c  d evice  i den ti fi cati on  i n formati on  for a  DTMDeviceType  
speci fi ed  by a  fi e l dbus-speci fi c  schema.  (FDTxxxDeviceTypeI den tSchema  where  
xxx i s  the  protocol  n ame. )  

I f method  was  cal l ed  at  a  commun icti on  DTM,  then  XML  documen t  accord i ng  
DTMDeviceTypeI den tSchema  i s  retu rned  and  sha l l  not  be  transformed .  
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Behavior 

The  response  contains  a  protocol -speci fic document,  wh ich  can  be  val idated  by Frame 
Appl ication  against the  protocol -speci fic  schemas.  

Comments  

DTM  shal l  check the  protocol -speci fic FDT schema  sub-path  provided  by a  Frame  Appl ication  
for an  al ready existing  protocol -speci fic  schema.  I f the  protocol  schemas  are  m issing  the  
Device  DTM  has  to  i n form  the  user abou t m issing  schema  wh ich  i s  provided  by a  
Commun ication  DTM  of the  requ i red  protocol .  

See  usage  of i n formation  retu rned  by I DtmIn formation2: :GetDeviceI den ti ficiation I n formation ()  
i n  7 . 4 .  

6.3.1 1  In terface  IDtmOnl ineDiagnosis  

6.3.1 1 . 1  General  

Th is  i n terface  provides  an  optional  on l ine  d iagnosis  functions  used  by a  Frame  Appl ication  to  
val idate  complete  bus  systems  wi th in  a  batch  process.  

6.3.1 1 .2  Compare 

HRESULT Compare(  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Returns  an  XML document con tain ing  the  resu l t of the  compare.  

The  method  i s  the  implementation  of the  CompareI nstanceDataWi thDeviceData  service  as  
defined  i n  I EC  62453-2 .  

Return  value  

Return  value  Description  

Resu l t  XML  documen t con ta i n i ng  the  resu l t  of the  compare  speci fi ed  by the  
DTMOn l i neCompareSchema.  

Behavior 

Compares  i ts  data  set received  from  the  database  wi th  the  parameter uploaded  from  the  
correspond ing  device.  

I f the  data  stored  i n  database  and  the  data  uploaded  from  the  device  cou ld  be  compared  the  
resu l t  shows  whether the  data  are  equal  or not.  Otherwise  the  document con tains  the  
commun ication  error.  

Th is  method  i s  used  for batch  processing  and  works  wi thou t user i n terface.  

I f the  DTM  has  no  comparable  on l ine  data,  i t  shal l  return  ‘noComparableData’  as  value  of the  
attribu te  ‘statusFlag ’ .  
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Comments  

Comparison  shou ld  on ly i nclude  data  s ign i ficant for the  configuration ,  parameterization  and  
i den ti fication  of the  device.  Data  related  to  run time (e. g .  operation  hours)  shou ld  not be  
i ncluded .  

6.3.1 1 .3  GetDeviceStatus  

HRESULT GetDeviceStatus(  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Returns  an  XML document wh ich  describes  the  status  of the  device.  

The  method  i s  part of the  implementation  of the  DeviceStatus  service  as  defined  in  
I EC  62453-2.  

Return  value  

Return  value  Description  

Resu l t  XML  documen t con ta i n i ng  the  status  of the  device  speci fi ed  by the  
DTMDeviceStatusSchema.  

Behavior 

The  DTM  loads  the  curren t status  from  the  device.  Depend ing  on  the  fie ldbus  protocol ,  the  
DTM  shou ld  add i tional l y upload  i ts  actual  d iagnosis  i n formation .  Depend ing  on  th is  
i n formation  the  DTM  provides  a  human  readable  status  and  returns  the  in formation  wi th in  an  
XML document.  The  function  shal l  work wi thou t a  user i n terface  to  a l low the  check of 
complete  networks.  

Comments  

A BTM  shal l  return  the  status  of the  re lated  b lock.  

6.3.1 2  In terface  IDtmOnl ineParameter 

6.3.1 2.1  General  

Th is  i n terface  a l lows  a  Frame  Appl ication  the  on l ine  access  to  a  device.  Th is  i n terface  i s  
mandatory for a l l  devices  wh ich  shal l  be  l oaded  during  commission ing .  

6.3.1 2.2  CancelAction  

HRESULT CancelAction(  

[ i n ]  Fd tUU IDString  invokeI d ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Cancels  an  active  parameter-upload  or down load .  

The  method  i s  part  of the  implementation  of the  services  Wri teDataToDevice  and  
ReadDataFromDevice  as  defined  i n  I EC  62453-2.  
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Parameters  Description  

i nvokeI d  I den ti fi er of the  acti on  to  be  cancel ed .  

Return  value  

Return  value  Description  

TRUE  Cancel  acti on  accepted .  

FALSE  Cancel  acti on  cannot  be  performed .  

Behavior 

The  method  cancels  an  active  parameter-upload  or down load .  I f the  DTM  has  accepted  the  
CancelAction  request i t  returns  TRUE.  The  DTM  may not be  able  to  cancel  the  action  
immed iately after accepting  the  request,  bu t i t  shou ld  do  so  as  soon  as  possible.  The  DTM  
shal l  not fi re  the  IDtmEvents: :OnDown loadFin ished()  or IDtmEvents: :OnUploadFin ished()  
even ts.  

I f the  DTM  cannot cancel  the  selected  action ,  i t  shal l  retu rn  FALSE  and  shal l  fi re  one  of the  
“fin ished”  events  when  the  action  i s  fi n ished .  

Comments  

None 

6.3.1 2.3  DownloadRequest 

HRESULT DownloadRequest(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXPath  parameterPath ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Sends  the  request to  wri te  on l ine  data  to  the  device.  

The  method  i s  part  of the  implementation  of the  Wri teDataToDevice  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  I den ti fi er of the  request.  

parameterPath  Fd tXPath  wi th i n  the  XML documen t.  

Return  value  

Return  value  Description  

TRUE  Request  accepted .  

FALSE  Request  cannot  be  performed .  

Behavior 

Asynchronous  function  cal l  that sends  an  XML document wi th  the  device-speci fic parameters  
accord ing  to  the  speci fied  schema  of IDtmParameter: :GetParameters()  to  the  connected  
device.  The  response  whether the  down load  was  successfu l  wi l l  be  provided  by 
IDtmEvents: :OnDown loadFin ished().  
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I n  case  of errors  the  DTM  shou ld  i n form  the  Frame Appl ication  via  the  cal lback i n terface  
IDtmEvents: :OnErrorMessage().  

Down load ing  of a l l  parameters  of the  device,  wi l l  be  done  i f the  path  contains  the  root tag .  I n  
th is  case  the  DTM  sends  a l l  parameters  for the  commission ing  of the  device.  

Comments  

None 

6.3.1 2.4 UploadRequest 

HRESULT UploadRequest(  

[i n ]  Fd tUU IDString  i nvokeI d ,  

[i n ]  Fd tXPath  parameterPath ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Sends  the  request to  read  on l ine  data  from  a  device.  

The  method  i s  part of the  implementation  of the  ReadDataFromDevice  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  I den ti fi er of the  request.  

parameterPath  Fd tXPath  wi th i n  the  XML documen t.  

Return  value  

Return  value   Description  

TRUE  Request  accepted .  

FALSE  Request  cannot  be  performed .  

Behavior 

Asynchronous  function  cal l  that requ i res  a  DTM  to  upload  parameters  accord ing  to  the  path  
wh ich  poin ts  to  an  e lement of the  XML document of IDtmParameter: :GetParameters()  from  the  
connected  device.  The  response  whether the  upload  was  successfu l  wi l l  be  provided  by 
IDtmEvents: :OnUploadFin ished().  

I n  case  of errors  the  DTM  shou ld  i n form  the  Frame Appl ication  via  the  cal lback i n terface  
IDtmEvents: :OnErrorMessage() .  

Upload ing  of a l l  parameters  of the  device,  wi l l  be  done  i f the  path  con tains  the  root tag .  I n  th is  
case  the  DTM  l oads  al l  parameters  from  the  device  wh ich  were  sent during  commission ing .  

Comments  

None.  
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6.3.1 3  In terface  IDtmParameter 

Th is  i n terface  a l lows  a  Frame  Appl ication  the  access  to  device  parameters.  The  DTM  provides  
i ts  actual  i n -memory representation  of i ts  i nstance  data  set.  I t  i s  up  to  a  DTM  and  depends  on  
the  device  and  fi el dbus-type  wh ich  parameters  are  avai lable.  

6.3.1 3. 1  GetParameters  

HRESULT GetParameters(  

[ i n ]  Fd tXPath  parameterPath ,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Returns  an  XML document wi th  the  device-speci fic parameters.  

The  method  i s  implementation  of the  services  GetActiveTypeIn fo,  I nstanceDataI n formation ,  
I nstanceDataRead ,  NetworkManangementI n foRead  and  GetChannels  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

parameterPath  Fd tXPath  wi th i n  the  XML documen t.  

Return  value  

Return  value   Description  

resu l t  XML  documen t wi th  the  device-speci fi c  parameters  speci fi ed  by the  
DTMParameterSchema.  

Behavior 

Returns  an  XML document wi th  the  device-speci fic  parameters.  The  document can  be  empty 
for devices  wi thou t publ ic  data.  

The  method  provides  the  transien t data  of a  DTM.  That means,  i f the  DTM  i s  active  or has  for 
example  an  open  user i n terface  the  provided  parameter can  d i ffer from  the  actual  stored  
i nstance  data.  

The  state  of the  received  data  i s  classi fied  wi th in  the  DTMParameterSchema.  

The  DTM  shal l  a lways  return  wi th in  the  XML document the  curren t DtmDeviceType.  That 
means,  i n  case  of an  update  of the  DTM  the  changed  DtmDeviceType  shal l  be  returned  
i nstead  of the  DtmDeviceType  g iven  during  IDtm: : I n i tNew().  

Comments  

The  i n tegration  of devices  depends  on  the  amount of data  wh ich  i s  aval iable  via  th is  method .  
Thus  a  DTM  shou ld  provide  al l  data  wh ich  are  necessary to  support a  seamless  i n tegration .  

See  a lso  7 . 1 4 . 1 .  
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6.3.1 3.2  SetParameters  

HRESULT SetParameters(  

[i n ]  Fd tXPath  parameterPath ,  

[i n ]  Fd tXmlDocument xm lDocument,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Sets  changes  of device-speci fic  parameters.  

The  method  i s  implementation  of the  services  I nstanceDataWri te  and  
NetworkManangementI n foWri te  as  defined  i n  I EC 62453-2 .  

Parameters  Description  

parameterPath  Fd tXPath  wi th i n  the  XML documen t.  

xm lDocument XML  documen t speci fi ed  by the  DTMParameterSchema.  

Return  value  

Return  value  Description  

TRUE  The  DTM  has  accepted  the  complete  documen t.  

FALSE  The  document  con ta i ns  i nval i d  data  and  was  not  accepted .  

Behavior 

Only values  of the  wri table  e lements  can  be  changed  by cal l i ng  SetParameters.  The  DTM  
shal l  veri fy complete  document accord ing  to  the  business  ru les  before  accepting  the  
requested  changes.  

The  method  returns  TRUE  i f the  DTM  has  accepted  the  changes  for the  complete  document.  

The  method  returns  FALSE  i f the  DTM  has  re jected  any of the  value  changes.  The  transien t 
data  wi l l  remain  unchanged .The  DTM  in forms  the  Frame  Appl ication  abou t the  error via  the  
cal lback in terface  IDtmEvents: :OnErrorMessage().  

The  method  works  on  the  transien t data  of a  DTM.  That means  that the  new data  are  not 
stored  impl ici tl y.  

The  DTM  can  request transien t data  to  become persisten t by cal l ing  
I Fd tContainer: :SaveRequest() .  

Comments  

See  a lso  7 . 1 4. 1 .  

6.3.1 4 In terface  IFdtCommunicationEvents  

6.3.1 4. 1  General  

Th is  i n terface  I Fd tCommun icationEvents  i s  the  cal l back-in terface  for the  associated  
commun ication  component.  
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6.3.1 4.2  OnAbort 

HRESULT OnAbort(  

[i n ]  Fd tUU IDString  commun icationReference);  

Description  

Noti fication  that the  connection  i den ti fi ed  by the  commun icationReference  has  been  aborted .  

The  method  i s  the  implementation  of the  AbortRequest service  as  defined  i n  I EC  62453-2 .  

Parameters  Description  

commun icati onReference  Un i que  i den ti fi er for the  connection .  

Return  value  

None  

Behavior 

The  method  sends  the  abort noti fication  to  a  connected  commun ication  component or to  a  
connected  DTM,  that a  connection  i s  terminated .  Al l  pend ing  requests  on  th is  connection  are  
a l so  terminated .  The  termination  of the  connection  wi l l  not be  confi rmed .  

A termination  of a  connection  can  be  resu l t  of an  i nvoked  function  or can  occur “spontaneous”  
(e. g .  i f the  absense  of a  device  i s  noted  au tomatical l y by the  underlying  commun ication  
i n frastructure).  

Comments  

The  d i fference  between  I Fd tCommun icationEvents: :OnAbort()  and  a l l  ofther even ts  of th is  
i n terface  i s ,  that OnAbort provides  i n formation  regard ing  the  state  of a  connection .  Al l  other 
even ts  provide  i n formation  regard ing  an  i nvoked  functional i ty.  

6.3.1 4.3  OnConnectResponse 

HRESULT OnConnectResponse(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument response);  

Description  

Provides  the  response  of ConnectRequest()  i denti fied  by the  invoke  id .  

The  method  i s  part of the  implementation  of the  Connect service  as  defined  i n  I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

response  F i e l dbus-protocol -speci fi c  i n formation  abou t  the  establ i shed  connection  
speci fi ed  by a  fi e l dbus-speci fi c schema,  for example  l i ke  
FDTHARTCommun icati onSchema  or FDTProfi busCommun icati onSchema.  

Return  value  

None.  
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Behavior 

Via  th is  method  the  sender of the  connect-request receives  from  the  next commun ication  
component the  i n formation  whether the  connection  i s  establ ished .  

The  method  provides  an  XML document wi th  commun ication  parameters  speci fied  by a  
fie ldbus-speci fic schema.  

Comments  

None.  

6.3.1 4.4 OnDisconnectResponse 

HRESULT OnDisconnectResponse(  

[ i n ]  Fd tUU IDString  i nvokeI d ,  

[ i n ]  Fd tXmlDocument response);  

Description  

Provides  the  response  of D isconnectRequest()  i den ti fied  by the  i nvoke  id .  

The  method  i s  part of the  implementation  of the  d isconnect service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

response  F i e l dbus-protocol -speci fi c  i n formation  abou t  the  re l eased  connecti on  speci fied  
by a  fi e l dbus-speci fi c  schema,  for example  l i ke  
FDTHARTCommun icati onSchema  or FDTProfi busCommun icati onSchema.  

Return  value  

None.  

Behavior 

Via  th is  method  the  sender of the  d isconnect-request receives  from  the  next commun ication  
component the  i n formation  whether the  connection  i s  re leased .  

The  method  provides  an  XML document wi th  commun ication  parameters  speci fied  by a  
fi e ldbus-speci fic  schema.  

OnDisconnectResponse()  causes  the  re lease  of a l l  pend ing  response  data  and  at l east the  
release  of the  cal lback poin ter passed  during  ConnectRequest() .  

Comments  

None.  
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6.3.1 4.5  OnTransactionResponse 

HRESULT OnTransactionResponse(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument response);  

Description  

Provides  the  response  of TransactionRequest()  i den ti fied  by the  i nvoke  id .  

The  method  i s  part  of the  implementation  of the  transaction  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

response  Recei ved  data ,  s tatus  and  error-codes  speci fi ed  by a  fi e l dbus-speci fi c  schema,  
for example  l i ke  FDTHARTCommun icati onSchema  or 
FDTProfibusCommun icati onSchema.  

Return  value  

None.  

Behavior 

Via  th is  method  the  sender of the  data-exchange-request receives  from  the  next 
commun ication  component the  transferred  communication  data.  

The  method  provides  an  XML document wi th  commun ication  parameters  speci fied  by a  
fie ldbus-speci fic schema and  resu l ts  i n  the  re lease  of the  response  data  wi th in  the  response  
data  queue  commun ication  component.  

Comments  

None.  

6.3.1 5  In terface  IFdtCommunicationEvents2  

6.3.1 5.1  General  

Th is  i n terface  I Fd tCommun icationEvents2  i s  the  cal lback-in terface  for a  DTM  supporting  FDT 
version  1 . 2 . 1  or h igher version  for the  associated  paren t commun ication  component.  Th is  
i n terface  extends  the  in terface  I Fd tCommun icationEvents  by new methods.  Th is  i n terface  i s  
mandatory.  

A parent component supporting  1 . 2 . 1  or h i gher version  has  to  cal l  
I Fd tCommun icationEvents2,  i f the  DTM  supports  th is  i n terface.  I nstead  of cal l ing  
I Fd tCommun icationEvents: :OnConnectResponse()  such  a  paren t component shal l  then  use  
the  I Fd tCommun icationEvents2: :OnConnectResponse2()  method .  
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6.3.1 5.2  OnConnectResponse2  

HRESULT OnConnectResponse2(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument paren tin formation ,  

[i n ]  Fd tXmlDocument response);  

Description  

Provides  the  response  of ConnectRequest()  i den ti fi ed  by the  invoke  i d .  

The  method  i s  part  of the  implementation  of the  Connect service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

paren ti n formation  Versi on  i n formati on  of the  paren t  componen t accord i ng  to  
FDTConnectResponseSchema.  

response  F i e l dbus-protocol -speci fi c  i n formation  abou t  the  establ i shed  connection  
speci fi ed  by a  fi e l dbus-speci fi c schema,  for example  l i ke  
FDTHARTCommun icati onSchema  or FDTProfi busCommun icati onSchema.  

Return  value  

None.  

Behavior 

Via  th is  method  the  sender of the  connect-request receives  from  the  next communication  
component whether the  connection  i s  establ i shed .  

The  method  provides  

•  wi th  parameter “paren tinformation”  the  FDT version  of the  paren t component.  DTM  may 
on ly use  XML commun ication  documents  compatible  to  the  version  of the  paren t 
component,  

•  wi th  parameter “response”  an  XML document wi th  commun ication  parameters  speci fied  by 
a  fie ldbus-speci fic  schema.  

Comments  

None.  

6.3.1 6  In terface  IFdtEvents  

6.3.1 6. 1  General  

Th is  i n terface  i s  the  cal l back-in terface  for the  Frame Appl ication .  
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6.3.1 6.2  OnChi ldParameterChanged  

HRESULT OnCh i ldParameterChanged(  

[i n ]  BSTR systemTag);  

Description  

I n  case  of a  DTM  topology,  i t  can  be  necessary to  i n form  the  paren t DTM  abou t parameter 
changes.  

The  method  i s  implementation  of the  OnCh i ld I nstanceDataChanged  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

None.  

Behavior 

I f a  DTM  has  changed  any data  i t  has  to  cal l  I DtmEvents: :OnParameterChanged()  wi th  an  
XML document con tain ing  the  instance-speci fic changes.  The  Frame  Appl ication  wi l l  send  th is  
document via  I Fd tEvents: :OnParameterChanged()  to  a l l  DTMs wh ich  reference  the  same  
device  i nstance.  Concern ing  the  correspond ing  paren t DTMs  (primary paren t,  secondary 
paren ts,  see  I Fd tTopology: :GetParentNodes()) ,  the  Frame Appl ication  shal l  implement the  
fol lowing  behavior.  

•  The  Frame  Appl ication  shal l  send  a  noti fication  to  the  correspond ing  parent DTM  via  
I Fd tEvents: :OnCh i l dParameterChanged() .  

•  Wi th in  a  mu l ti -user envi ronment,  th is  noti fication  wi l l  on ly be  sen t to  one  paren t DTM  
instance.  

•  Th is  noti fication  shal l  be  sen t to  the  paren t DTM  wh ich  has  the  l ock concern ing  the  re lated  
i nstance  data  set.  

•  I f curren tly no  paren t DTM  i s  started ,  the  Frame  Appl ication  shal l  start the  paren t DTM.  

Comments  

The  paren t DTM  gets  on ly a  noti fication ,  because  the  XML document,  exchanged  via  
OnParameterChanged(),  i s  DTM-speci fic and  cannot be  in terpreted  by a  paren t DTM.  A 
paren t DTM,  wh ich  receives  such  a  noti fication ,  can  update  i ts  ch i ld -speci fic  data  by cal l ing  
GetParameters()  at  the  ch i l d  DTM.  The  Frame  Appl ication  has  to  ensure,  that the  paren t DTM  
instance  wh ich  wi l l  be  selected  to  perform  I Fd tEvents: :OnCh i ldParameterChanged() ,  a lways  i s  
able  to  l ock i ts  data  set.  

6.3.1 6.3  OnLockDataSet 

HRESULT OnLockDataSet(  

[i n ]  BSTR systemTag ,  

[i n ]  BSTR userName);  

Description  

I n  case  of a  mu l ti -user envi ronment,  i t  i s  necessary to  i n form  the  DTM  abou t i ts  cu rren t 
access  mode  especial l y i f another DTM  gets  the  read /wri te  access  for i ts  data  set.  
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The  method  i s  implementation  of the  OnLockI nstanceData  service  as  defined  i n  I EC 62453-2 .  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

u serName  Human  readable  name  of the  u ser who  has  l ocked  the  data  set.  

Return  value  

None.  

Behavior 

I f a  DTM  has  locked  a  data  set via  I Fd tContainer: : LockDataSet()  the  Frame  Appl ication  has  to  
send  OnLockDataSet()  to  a l l  DTM  instances  wh ich  have  a  reference  to  the  same data  set.  

Receiving  th is  noti fication  a  DTM  shou ld  d isable  i ts  i npu t fie l ds  i n  case  of an  open  user 
i n terface  and  keep  in  m ind  that i t  i s  not a l l owed  to  perform  any function  wh ich  needs  any data  
storage.  

Comments  

The  userName can  be  the  log in  name  of a  user or an  i den ti fi er wi th in  a  user management of a  
Frame  Appl ication .  At l east the  userName shou ld  provide  the  in formation  where  to  fi nd  the  
other user wi th in  a  mu l ti -user envi ronment.  

6.3.1 6.4 OnParameterChanged  

HRESULT OnParameterChanged(  

[ i n ]  BSTR systemTag,  

[ i n ]  Fd tXmlDocument parameter) ;  

Description  

I n  case  of a  mu l ti -user envi ronment,  i t  can  be  necessary to  i n form  the  DTM  abou t parameter 
changes.  

The  method  i s  implementation  of the  On InstanceDataChanged  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Parameter XML  documen t con ta i n i ng  the  changed  parameters .  

Return  value  

None.  

Behavior 

I f a  DTM  has  stored  any changed  data  i t  has  to  cal l  IDtmEvents: :OnParameterChanged()  wi th  
an  XML document contain ing  DTM-speci fic  i n formation .  The  Frame  Appl ication  wi l l  send  th is  
document via  I Fd tEvents: :OnParameterChanged()  to  a l l  DTMs that reference  the  same device  
i nstance.  
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Comments  

None.  

6.3.1 6.5  OnUnlockDataSet 

HRESULT OnUn lockDataSet(  

[i n ]  BSTR systemTag ,  

[i n ]  BSTR userName,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

I n  case  of a  mu l ti -user envi ronment,  i t  i s  necessary to  i n form  a  DTM  about i ts  curren t access  
mode  especial l y i f another DTM  gets  the  read/wri te  access  for i ts  data  set.  

The  method  i s  implementation  of the  OnUn lockI nstanceData  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

u sername  Human  readable  name  of the  u ser who  has  l ocked  the  data  set.  

Return  value  

Return  value   Description  

TRUE  The  DTM  has  actual  d ata .  

FALSE  The  DTM  has  o l d  data  and  shal l  be  cl osed .  

Behavior 

I f a  DTM  has  un locked  a  data  set via  I Fd tContainer: :Un lockDataSet()  the  Frame Appl ication  
has  to  send  OnUn lockDataSet()  to  a l l  DTM  i nstances  wh ich  have  a  reference  to  the  same 
data  set.  

Receiving  th i s  noti fication  a  DTM  retu rns  TRUE  i f i t  has  curren t data  and  can  enable  i ts  i npu t  
fi e lds  i n  case  of an  open  user i n terface.  To  support th is  feature  the  DTM  has  to  implement a  
synchron ization  mechan ism  for i ts  DTM  instances  via  OnParameterChanged().  I f the  DTM  
does  not support such  synchron ization  i t  has  to  return  FALSE.  That means  that the  DTM  has  
o ld  data  and  wi l l  not get wri te  access  for a  data  set.  I n  th is  case  of an  open  user i n terface  the  
Frame  Appl ication  wi l l  i n form  the  user that he  has  to  close  and  to  restart the  DTM.  

Comments  

None.  

6.3.1 7  In terface  IDtmHardwareIdentification  

6.3.1 7. 1  General  

Th is  i n terface  i s  used  by Frame  Appl ication  to  detect i f speci fic communication  hardware  i s  
avai lable  or to  request i n formation  from  a  fie ld  device.  

The  i n terface  i s  for example  implemented  by Commun ication  DTMs  to  detect i f correspond ing  
hardware  i s  responsive  or to  request manufacturer-speci fic i den ti fication  in formation  from  a  
fi e ld  device  by Gateway DTMs  or Device  DTMs.  
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6.3.1 7.2  ScanHardwareRequest 

HRESULT ScanHardwareRequest(  

[i n ]  Fd tUU IDString  invokeID,  

[i n ]  Fd tXmlDocument request,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Requests  scan  for avai l abi l i ty of hardware  and  correspond ing  i den ti fication  i n formation .  

The  method  i s  part of the  implementation  of the  HardwareIn formation  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

i nvokeID  Un i que  i den ti fi er for the  request.  

request  Always  set  to  “<FDT/>”  (parameter i s  reserved  for fu tu re  use) .  

Return  value  

Return  value   Description  

TRUE  DTM  has  accepted  the  ca l l .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Frame Appl ication  execu tes  th is  function  to  check i f correspond ing  hardware  i s  responsive  
and  to  request i den ti fication  i n formation .  

DTM  shou ld  connect to  the  device  and  request requ i red  in formation .  DTM  shal l  cal l  
I DtmScanEvents: :OnScanHardwareResponse()  when  operation  has  fi n ished .  

Comments  

DTM  shal l  a l so  cal l  IDtmScanEvents: :OnScanHardwareResponse()  and  pass  XML accord ing  a  
fie ldbus-speci fic schema  (FDTxxxScan I dentSchema)  i f requests  fa i l s  ( i . e.  because  of 
commun ication  fai l u res).  

6.3.1 7.3  CancelAction  

HRESULT CancelAction(  

[ i n ]  Fd tUU IDString  i nvokeID,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Cancels  active  hardware  check request.  

The  method  i s  part of the  implementation  of the  HardwareIn formation  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvoked ID  Un i que  i den ti fi cati on  of scan  hardware  request.  
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Return  value  

Return  value  Description  

TRUE  Cancel  acti on  accepted .  

FALSE  Cancel  acti on  not  accepted .  

Behavior 

The  Frame  Appl ication  cal l s  th is  method  to  cancel  started  scan  hardware  operation .  I f the  
DTM  can  cancel  the  operation  i t  wi l l  return  TRUE  and  wi l l  not fi re  the  
IDtmScanEvents: :OnScanHardwareResponse()  even t.  

I f the  DTM  can ’ t  cancel  the  operation  then  i t  retu rns  FALSE  and  wi l l  fi re  the  
IDtmScanEvents: :OnScanHardwareResponse()  even t when  operation  has  fi n ished .  

Comments  

None.  

6.3.1 8  In terface  IDtmSing leDeviceDataAccess  

6.3.1 8. 1  General  

Th is  i n terface  a l lows  a  Frame  Appl ication  on l ine  access  to  speci fic parameters  of a  device.  

Th is  i n terface  i s  implemented  i n  an  asynchronous  way.  The  data  i n  the  device  can  be  
accessed  by mu l tip le  th reads  of the  Frame Appl ication .  For example:  the  Frame Appl ication  
can  perfom  a  I DtmOnl ineParameter: :DownloadRequest()  i n  paral le l  to  a  Wri teRequest()  via  
th is  i n terface.  

The  DTM  shal l  be  prepared  for mu l tip le  asynchronous  requests  i n  paral le l .  The  requests  shal l  
be  processed  in  the  order received .  

I DtmSing leDeviceDataAccess  methods  shal l  not mod i fy the  i nstance  data  set,  bu t shal l  taken  
the  attribu te  ‘mod i fied I nDevice’  (see  FDTDataTypesSchema)  in to  account.  

6.3.1 8.2  CancelRequest 

HRESULT CancelRequest(  

[i n ]  Fd tUU ID  i nvokeID,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Cancels  active  read ,  wri te  or i tem  l i st request i denti fied  by i ts  i nvoke  ID .  

The  method  i s  part of the  implementation  of the  services  DeviceDataRead ,  DeviceDataWri te  
and  DeviceDataI n formation  as  defined  i n  I EC 62453-2 .  

Parameters  Description  

i nvoked ID  Un i que  i den ti fi cati on  of a  read  or wri te  request.  
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Return  value  

Return  value  Description  

TRUE  Request  to  cancel  pend i ng  request i s  accepted .  

FALSE  Request  to  cancel  pend i ng  request i s  not  accepted  

Behavior 

The  Frame  Appl ication  cal l s  th is  method  to  cancel  an  active  request.  I f the  DTM  has  accepted  
the  CancelRequest() ,  i t  returns  TRUE  and  shal l  not fi re  the  response  even t for the  canceled  
operation .  

The  DTM  may not be  able  to  cancel  the  action  immed iately after accepting  the  request,  bu t i t  
shou ld  do  i t  as  soon  as  possible.  

Comments  

None 

6.3.1 8.3  I temListRequest 

HRESULT I temListRequest(  

[i n ]  Fd tUU IDString  invokeI d  )  

Description  

I temListRequest performs  an  asynchronous  request of an  XML document con tain ing  a  l i st  of 
the  avai lable  device-speci fic parameters  and  process  values.  

The  method  i s  part  of the  implementation  of the  DeviceDataI n formation  service  as  defined  i n  
I EC  62453-2.  

Return  value 

Return  value  Description  

i nvokeI d  Un i que  i den ti fi er for the  request  

Behavior 

Via  th is  method  the  Frame Appl ication  may request a  l i st  of i tems  that can  be  accessed  via  
the  DTM.  The  source  for th is  data  i s  the  device  i tsel f.  The  DTM  shal l  a lways  accept the  
request.  I f the  request cannot be  processed ,  the  reason  for fa i l u re  shal l  be  provided  
asynchronously as  part of the  response.  The  response  (e i ther fa i l u re  or the  resu l t)  shal l  be  
provided  at IDtmSing leDeviceDataAccessEvents: :On I temListResponse()  

Comments  

Dependent on  the  user roles,  the  con tents  of the  i tem  l i st  may change.  
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6.3.1 8.4 ReadRequest 

HRESULT ReadRequest(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument i temSelectionList) ;  

Description  

ReadRequest performs  asynchronous  exchange  of a  data  structure  wi th  the  related  device  via  
the  DTM.  

The  method  i s  part of the  implementation  of the  DeviceDataRead  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

I nvokeI d  Un i que  i den ti fi er for the  request.  

i temSelecti onLi st  L i s t  of requ i red  i tems  descri bed  by a  D tm I temSelecti onLi st  speci fi ed  by the  
DTM I temListSchema.  

Return  value  

None.  

Behavior 

Via  th is  method  a  Frame Appl ication  may request data  from  a  device.  Error i n formation  wi l l  be  
handed  over to  the  Frame  Appl ication  via  the  response  XML-Document.  I f a  request can  not 
be  accepted  by the  DTM  i t  i s  possib le  to  send  the  response  wi th in  the  cal l .  

Execution  of the  ReadRequest()  method  shal l  not change  the  data  of the  i nstance  data  set.  

The  DTM  shal l  a lways  accept the  request.  I f the  request cannot be  processed ,  the  reason  for 
fa i l u re  shal l  be  provided  asynchronously as  part of the  response.  The  response  (ei ther fa i l u re  
or the  resu l t)  shal l  be  provided  at IDtmSing leDeviceDataAccessEvents: :OnReadResponse().  

Comments  

I n  order to  i n form  the  Frame  Appl ication  regard ing  ongoing  activi ties  i t  i s  recommended  to  fi re  
the  IDtmEvents: :OnProgress()  event wh i le  a  response  i s  pend ing .  

The  DTM  shou ld  be  able  to  hand le  more  than  one  request at a  time.  The  order of execu tion  i s  
l i ke  the  order of the  requests.  For each  request there  shou ld  be  a  correspond ing  response.  I f 
a  request can  not be  execu ted ,  an  appropriate  response  shal l  be  provided .  

6.3.1 8.5  Wri teRequest 

HRESULT Wri teRequest(  

[i n ]  Fd tUU IDString  i nvokeI d ,  

[i n ]  Fd tXmlDocument i temList) ;  

Description  

Wri teDeviceRequest performs  asynchronous  exchange  of a  data  structu re  wi th  a  DTM.  
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The  method  i s  part of the  implementation  of the  DeviceDataWri te  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request  

i temList  L i s t  of requ i red  i tems  descri bed  by a  D tm I temList  speci fi ed  by the  
DTM I temListSchema  

Return  value  

None.  

Behavior 

Via  th is  method  the  Frame  Appl ication  requests  a  DTM  to  wri te  the  speci fied  data  to  i ts  device  
accord ing  to  the  device-speci fic  ru les.  Error i n formation  wi l l  be  handed  over to  the  Frame 
Appl ication  via  the  related  response  XML-Document.  I f a  request can  not be  accepted  by the  
DTM  i t  i s  possib le  to  send  the  response  wi th in  the  cal l .  

Execution  of the  Wri teRequest()  method  shal l  not change  the  data  of the  instance  data  set.  

The  DTM  has  to  check,  whether i t  cou ld  man ipu late  the  flag  ‘mod i fied I nDevice’  (refer clause  
‘FDT Data  Types)  i n  the  i nstance  data  set by requesting  a  l ock.  I f the  l ock request fa i l s  the  
DTM  has  a lso  to  refuse  the  Wri teRequest()  – an  appropriate  response  shal l  be  provided .  

The  DTM  shal l  a lways  accept the  request.  I f the  request cannot be  processed ,  the  reason  for 
fa i lu re  shal l  be  provided  asynchronously as  part of the  response.  The  response  (ei ther fa i lu re  
or the  resu l t)  shal l  be  provided  at IDtmSing leDeviceDataAccessEvents: :OnWri teResponse() .  

Comments  

I n  order to  i n form  the  Frame  Appl ication  regard ing  an  ongoing  activi ti es  I t  i s  recommended  to  
fi re  the  IDtmEvents: :OnProgress()  event wh i l e  a  response  i s  pend ing .  

The  DTM  shou ld  be  able  to  hand le  more  than  one  request at  a  time.  The  order of execu tion  i s  
l i ke  the  order of appearance  of the  requests.  For each  request there  shou ld  be  a  
correspond ing  response.  

6.3.1 9  In terface  IDtmSing leInstanceDataAccess  

6.3.1 9. 1  General  

Th is  i n terface  a l lows  a  Frame  Appl ication  the  offl ine  access  to  speci fic parameters  of a  
device.  

6.3.1 9.2  GetI temList 

HRESULT GetI temList(  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

GetI temList returns  an  XML document con tain ing  a  l i st  of the  avai lable  device-speci fic 
parameters.  Wi th in  a  DTM  th is  l i st  may con tain  i tems  re lated  to  configuration  parameters  as  
wel l  as  asset management related  data.  
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The  method  i s  part  of the  implementation  of the  I nstanceDataI n formation  service  as  defined  i n  
I EC  62453-2.  

Return  value  

Return  value   Description  

Resu l t  XML  documen t con ta i n i ng  a  Dtm I temI n foLi st  wi th  the  actual  avai l abl e  
parameters  speci fi ed  by the  DTM I temListSchema.  

Behavior 

Th is  method  provides  a  l i st  of i tems that can  be  accessed  via  the  DTM.  The  source  for th is  
data  i s  the  DTM  instance  data  set.  

I tems  provided  wi th in  these  l i st  may a lso  be  avai lable  as  FDT-Channel  objects  (provided  by 
IDtmChannel : :GetChannels())  or modeled  as  an  exported  variable  (DtmVariable  provided  by 
IDtmParameter: :GetParameters()  or I BtmParameter: :GetParameters()) .  The  relation  of these  
i tems  can  be  i den ti fi ed  via  the  attribu te  ‘semanticI d ’ .  

Comments  

The  conten ts  of the  provided  XML document may depend  on  the  current configuration  of the  
device.  I f the  con ten ts  i s  changed ,  a  DTM  has  to  i n form  the  Frame  Appl ication  by send ing  
IDtmSing leI nstanceDataAccessEvents: :On InstanceI temListChanged().  

Dependent on  the  user roles,  the  i tem  l i st  i tems  may vary.  

6.3.1 9.3  Read  

HRESULT Read(  

[i n ]  Fd tXmlDocument i temSelectionList,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Read  performs  synchronous  exchange  of a  data  structure  wi th  the  re lated  i nstance  data  set.  

The  method  i s  part of the  implementation  of the  I nstanceDataRead  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i temSelecti onLi st  L i s t  of requ i red  i tems  descri bed  by a  D tm I temSelecti onLi st  speci fi ed  by the  
DTM I temListSchema.  

Return  value  

Return  value   Description  

Resu l t  Requested  data  as  DtmI temList  speci fi ed  by the  DTM I temListSchema.  

Behavior 

Via  th is  method  a  Frame Appl ication  may request data  from  an  instance  data  set.  

Comments  

None.  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 83  – 

6.3.1 9.4 Wri te  

HRESULT Wri te(  

[i n ]  Fd tXmlDocument i temList,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Wri te  performs  synchronous  exchange  of a  data  structure  wi th  a  DTM.  

The  method  i s  part  of the  implementation  of the  I nstanceDataWri te  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i temList  L i s t  of requ i red  i tems  descri bed  by a  D tm I temList  speci fi ed  by the  
DTM I temListSchema.  

Return  value  

Return  value   Description  

Resu l t  Data  as  Dtm I temList  that con ta i ns  the  devi ce  data  of the  successfu l l y wri tten  
data  speci fi ed  by the  DTM I temListSchema  (may d i ffer to  the  wri tten  val ue  due  to  
e . g .  round i ng  procedures  wi th i n  the  device) .  

Behavior 

Via  th is  method  the  Frame  Appl ication  requests  a  DTM  to  wri te  the  speci fied  data  to  i ts  
i nstance  data  set.  The  DTM  has  to  check,  whether i t  cou ld  man ipu late  the  i nstance  data  set 
by requesting  a  l ock.  I f the  l ock request fa i l s  the  DTM  has  a lso  to  refuse  the  request.  

Furthermore  the  DTM  has  to  apply the  business  ru les  i n  order to  keep  the  i nstance  data  set 
consisten t.  

Comments  

None.  

6.4 DTM  ActiveXControl  

6.4.1  In terface  IDtmActiveXControl  

Th is  i n terface  i s  an  extension  of a  standard  ActiveX  con trol  and  a l lows  connecting  a  DTM  
object wi th  the  ActiveX  con trol .  

6.4.2  In i t  

HRESULT I n i t(  

[ i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument,  

[i n ]  I Dtm*  d tm,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Set the  cal l back poin ter of an  ActiveX  con trol  to  the  correspond ing  DTM.  
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The  method  i s  implementation  of an  technology-speci fic service.  

Parameters  Description  

i nvokeI d  I den ti fi er for the  s tarted  appl i cati on .  

functi onCal l  XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  functi on  or user 
i n terface  speci fi ed  by the  DTMFuncti onCal lSchema.  

Dtm  Poi n ter to  the  DTM  bus i ness  ob j ect.  

Return  value  

Return  value   Description  

TRUE  The  con trol  i s  i n i ti a l i zed .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Set the  cal lback poin ter of an  ActiveX  con trol  to  the  correspond ing  DTM.  The  function  i d  can  
be  used  to  togg le  a  user i n terface  du ring  run time.  I t  i s  up  to  the  con trol  whether i ts  supports  
th is  functional i ty.  

I f the  i n i tia l ization  returns  FALSE,  the  Frame  Appl ication  has  to  release  the  con trol .  

The  i nvoke  id  i s  used  by a  Frame  Appl ication  for the  association  at the  cal lback in terface  i f 
the  con trol  i s  terminated  wi th in  the  user i n terface  of the  DTM  (see  
IDtmEvents: :OnAppl icationClosed()) .  Furthermore  i t  a l lows  the  Frame  Appl ication  to  hand le  a  
l i st  of open  user i n terfaces.  

Comments  

None.  

6.4.3  PrepareToRelease 

HRESULT PrepareToRelease(  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Used  to  i n form  the  DTM  con trol  that i t  has  to  release  i ts  l i nks  to  other components.  The  Frame 
Appl ication  wi l l  release  the  control  after the  DTM  has  send  
IDtmEvents: :OnAppl icationClosed().  

The  method  i s  implementation  of an  technology-speci fic service.  

Return  value 

Return  value   Description  

TRUE  The  request  was  accepted .  

FALSE  The  operati on  re j ected .  

Behavior 

I f the  request i s  accepted ,  the  ActiveX  wi l l  re lease  the  cal lback poin ter to  the  DTM  set 
during  I n i t() .  Furthermore  the  con trol  has  to  release  a l l  l i nks  to  other components  and  has  to  
terminate  a l l  pend ing  or runn ing  functions.  The  DTM  has  to  i n form  the  Frame  Appl ication  via  
IDtmEvents: :OnAppl icationClosed()  that the  user i n terface  cou ld  be  released .  
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I f FALSE  is  returned ,  the  DTM  wi l l  not cal l  OnAppl icationClosed()  and  wi l l  preserve  i ts  curren t 
state.  

Comments  

None.  

6.5  FDT Channel  

6.5.1  In terface  IFdtChannel  

6.5.1 . 1  General  

Th is  i s  the  main  i n terface  of a  channel  that provides  a l l  i n formation  wh ich  i s  necessary for the  
channel  assignment.  

6.5.1 .2  GetChannelParameters  

HRESULT GetChannelParameters(  

[i n ]  Fd tXPath  parameterPath ,  

[i n ]  Fd tUU IDString  protocol I d ,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Returns  an  XML document wi th  fi el dbus  dependent channel -speci fic parameters.  

The  method  i s  part of the  implementation  of the  ReadChannel I n formation  service  as  defined  
in  I EC  62453-2 .  

Parameters  Description  

parameterPath  Fd tXPath  wi th i n  the  XML documen t.  

protocol I d  UU ID  of a  fi e l dbusprotocol .  Th i s  UU ID  may be  

•  one  of the  UU IDs  retu rned  by GetSupportedProtocol s()  and  speci fi ed  
by DTMProtocol sSchema,  

•  a  UU ID  defi ned  wi th i n  the  appropri ate  <ChannelReference>  e l emen t of 
the  DTMParameter documen t re tu rned  by the  DTM .  

Return  value  

Return  value   Description  

Resu l t  XML  documen t wi th  the  channe l -speci fi c  parameters  speci fi ed  by a  schema  
e . g . l i ke  FDTHARTChannelParameterSchema  or 
FDTProfibusChannelParameterSchema  

Behavior 

Returns  an  XML document wi th  the  channel -speci fic parameters  speci fied  by a  fie ldbus-
speci fic  schema.  The  fie ldbus  i s  se lected  by the  parameter protocol I d .  The  returned  
parameters  are  especia l l y used  for channel  assignment.  The  document can  be  empty for 
devices  wi thou t fie ldbus  master.  

Channels  that do  not have  any process  re lated  data  (e. g .  a  pu re  Commun ication  Channel )  
shou ld  return  a  document based  on  FDTBasicChannelParameterSchema.  

I t  i s  recommended  to  return  a  document based  on  the  FDTBasicChannelParameterSchema 
instead  of an  empty document.  

Copyright International  Electrotechnical  Commission  



 –  86  – I EC  TR 62453-41 :201 6    I EC  201 6  

I f the  requested  protocol  UU ID  i s  not supported  by th is  channel  i t  i s  recommended  to  return  a  
document based  on  the  FDTBasicChannelParameterSchema.  Th is  at  l east g i ves  some  basic 
i n fo  for the  cal ler.  

Comments  

None.  

6.5.1 .3  GetChannelPath  

HRESULT GetChannelPath(  

[ou t,  retval ]  Fd tXPath*  resu l t) ;  

Description  

Returns  an  i den ti fi er for a  channel .  

The  method  i s  part  of the  implementation  of the  ReadChannel I n formation  service  as  defined  
i n  I EC  62453-2 .  

Return  value 

Return  value  Description  

Resu l t  Path  that i den ti fi es  the  channel  wi th i n  the  d evi ce .  

Behavior 

Returns  the  path  that i den ti fies  the  channel  wi th in  the  device.  The  string  shal l  not be  empty.  I t  
a lways  starts  wi th  the  systemTag  of the  device  i nstance  fol lowed  by the  channel  i d .  The  DTM  
has  to  guaran tee  that the  path  i s  un ique  for a  device  i nstance.  The  channel  path  i s  the  base  
i n formation  to  hand le  the  system  structure  at I Fd tTopology and  I Fd tChannelSubTopology.  

<systemTag>/< id>  

I n  the  case  of Commun ication  Channels  there  are  some specia l  ru les  for bu i ld ing  the  
channelPath .  

How to  generate  the  channelPath  of a  Commun ication  Channel ,  wh ich  a l so  acts  as  a  Process  
Channel  for data  that i t  receives  from  a  Process  Channel  of a  ch i ld  device,  depends  on  the  
functional i ty of the  channel .  

I f the  channel  i s  passive,  that means  that i t  receives  i ts  data  from  a  ch i l d  device  and  provides  
th is  data  wi thou t any changes  wi th in  i ts  own  channel -parameter document,  the  channelPath  
shal l  be  bu i l t  ou t of system  tag  and  channel  i d  of the  own  device  i nstance  and  the  system  tag  
of the  ch i ld  device  and  the  i d  of the  marshal led  channel .  

<systemTag>/< id>//<systemTag>/< id>  

I f the  channel  i s  acti ve,  that means  that i t  receives  i ts  data  from  a  ch i l d  device  for processing  
and  provides  the  resu l t  wi th in  i ts  own  channel -parameter document,  the  channelPath  shal l  be  
bu i l t  ou t of the  system  tag  and  channel  i d  of the  own  device  i nstance.  

<systemTag>/< id>  

Th is  a l l ows  navigation  through  the  i n ternal  channel  assignment of a  device  wi th  gateway 
functional i ty.  
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I n  general  i f the  channelPath  of an  channel  has  changed  the  correspond ing  DTM  has  to  send  
OnParameterChanged()  wi th  respect to  the  possib le  behavior of other FDT objects.  

Comments  

An  example  for such  a  channel  i s  a  Profibus  remote  I /O  that reads  the  primary variable  
(provided  as  HART®  channel )  of an  underlying  HART®  device  and  provides  th is  value  wi th in  
i ts  own  cycl ic  I /O  data  (Profibus  DP  Channel ) .  

6.5.1 .4  SetChannelParameters  

HRESULT SetChannelParameters(  

[i n ]  Fd tXPath  parameterPath ,  

[i n ]  Fd tUU IDString  protocol I d ,  

[ i n ]  Fd tXmlDocument xm lDocument,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Sets  changes  of channel -speci fic parameters.  

The  method  i s  the  implementation  of the  Wri teChannel I nformation  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

parameterPath  Fd tXPath  wi th i n  the  XML documen t.  

protocol I d  UU ID  of a  fi e l dbusprotocol .  Th i s  UU ID  shal l  be  one  of the  UU IDs  retu rned  by 
GetSupportedProtocol s()  and  speci fi ed  by DTMProtocol sSchema.  

xm lDocument XML  documen t speci fi ed  by a  schema,  for example  l i ke  
FDTHARTChannelParameterSchema  or FDTProfi busChanne lParameterSchema.  

Return  value  

Return  value  Description  

TRUE  The  channel  has  accepted  the  complete  documen t wi th  a l l  changes .  

FALSE  The  document  con ta i ns  i nval i d  changes .  

Behavior 

The  method  passes  an  XML document wi th  the  channel -speci fic parameters  accord ing  to  a  
fie ldbus-speci fic schema.  The  fie ldbus  i s  defined  by the  parameter protocol I d .  

Returns  TRUE  i f the  channel  has  accepted  the  complete  document wi th  a l l  changes.  FALSE 
means  that the  channel  has  rejected  a l l  transferred  changes.  I n  th is  case  the  channel  i n forms 
the  Frame Appl ication  abou t the  error i n  detai l  via  the  cal lback i n terface  
IDtmEvents: :OnErrorMessage() .  

The  method  works  on  the  transient data  of a  DTM.  That means  that the  new data  are  not  
stored  impl ici tl y.  Transien t data  wi l l  become persistent e . g .  by cal l ing  
I Fd tContainer: : SaveRequest() .  

Comments  

See  a lso  7 . 1 4 . 1 .  
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6.5.2  In terface  IFdtChannelActiveXInformation  

Usual l y an  Fd tChannel  does  not have  a  user-in terface,  bu t i n  case  of Commun ication  
Channels  i t  may be  requ i red  to  have  one.  Depend ing  on  the  fie ldbus  protocol  and  the  
capabi l i ty of the  Commun ication  Channel  i t  m igh t be  necessary to  implement a  user i n terface  
to  configure  the  commun ication  i tsel f.  

For example,  i f a  hardware  d river i s  i ncluded ,  parameters  l i ke  selected  COM  port or i n terrupt 
addresses  shal l  be  set by the  user.  These  data  are  encapsu lated  wi th in  the  Communication  
Channel  and  can  on ly be  configured  by a  gateway-speci fic user-in terface.  

6.5.2 .1  GetChannelActiveXGuid  

HRESULT GetChannelActiveXGu id(  

[i n ]  Fd tXmlDocument,   

[ou t,  retval ]  Fd tUU IDString*  resu l t) ;  

Description  

Returns  the  UU ID  for the  ActiveX  con trol  accord ing  to  the  function  cal l .  

The  method  i s  one  implementation  of the  GetGu i I n formation  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

functi onCal l  XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  user i n terface  
speci fi ed  by the  DTMFuncti onCal lSchema.  

Return  value  

Return  value  Description  

resu l t  UU ID  for an  Acti veX  con trol .  

Behavior 

Returns  a  UU ID  that the  Frame  Appl ication  can  use  to  i nstan tiate  the  con trol .  

I f a  requested  function  i s  not supported  the  method  returns  NULL  poin ter.  

For a  Commun ication  Channel ,  i t  wou ld  be  the  user i n terface  to  set commun ication -speci fic 
parameters.  

Comments  

None.  

6.5.2.2  GetChannelActiveXProgId  

HRESULT GetChannelActiveXProgId (  

[i n ]  Fd tXmlDocument functionCal l ,  

[ou t,  retval ]  BSTR*  resu l t) ;  

Description  

Returns  the  Prog I d  for the  ActiveX  con trol  accord ing  to  the  function  cal l .  
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The  method  i s  one  implementation  of the  GetGu i I n formation  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

functi onCal l  XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  user i n terface  
speci fi ed  by the  DTMFuncti onCal lSchema.  

Return  value  

Return  value  Description  

resu l t  Prog I d  for an  Acti veX  con tro l .  

Behavior 

Returns  the  Prog I d  for the  ActiveX  con trol  accord ing  to  the  function  i d .  Frame  Appl ications  
implemented  wi th  scripting  l anguages  can  use  th is  Prog I d  to  i nstan tiate  the  con trol .  

I f a  requested  appl ication  i s  not supported  the  method  returns  NULL poin ter 

For a  Commun ication  Channel ,  i t  wou ld  be  the  user i n terface  to  set commun ication -speci fic 
parameters.  

Comments  

None.  

6.5.2 .3  GetChannelFunctions  

HRESULT GetChannelFunctions(  

[i n ]  Fd tXmlDocument operationState,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Returns  an  XML document con tain ing  i n formation  abou t standard  (defined  by appl ication ID)  or 
add i tional  functional i ties  (defined  by function I d )  of a  FDT-Channel  object.  

The  method  i s  part of the  implementation  of the  GetFunctions  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

operationState  XML  documen t con ta i n i ng  the  cu rren t  operati on  phase  speci fi ed  by the  
FDTOperati onPhaseSchema.  

Return  value  

Return  value  Description  

resu l t  XML  documen t con ta i n i ng  actua l  supported  functi ons  speci fi ed  by the  
DTMChannelFuncti onsSchema.  

Behavior 

Th is  method  provides  the  access  to  FDT-Channel  object functional i ty,  defined  by the  
appl ication IDs  and  speci fic functional i ty wh ich  i s  not wi th in  the  scope  of FDT.  These  data  are  
avai lable  as  soon  as  the  FDT-Channel  object i s  i nstan tiated  bu t the  i n formation  may change  i f 
i t  i s  i nstance-speci fic.  
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That means  that the  con tents  of the  document can  change  or can  at l east be  empty after an  
OnChannelFunctionChanged()  even t.  Th is  event i s  sent by a  DTM  i f the  configuration  resu l ts  
i n  a  changed  extended  functional i ty.  

Usual l y th is  i n formation  i s  used  by the  Frame Appl ication  to  create  menus.  On ly functions  wi th  
user i n terface  are  supported .  These  user i n terfaces  are  accessib le  via  
GetChannelActiveXGu id ()  or GetChannelActiveXProg Id ()  and  work asynchronous.  

The  asynchronous  behavior i s  described  i n  the  appropriate  subclauses.  

Comments  

None.  

6.5.3  In terface  IFdtCommunication  

6.5.3.1  General  

Th is  i n terface  i s  the  commun ication  en try poin t of a  channel  wi th  commun ication  functional i ty.  
The  connection  of th is  i n terface  wi th  a  fol lowing  component bu i lds  the  chain  for nested  
commun ication .  The  commun ication  poin ter to  the  fol lowing  commun ication  component can  be  
requested  at the  DTM  wh ich  owns  the  Commun ication  Channel .  

A channel  i s  able  to  support a  number of d i fferen t fi el dbus  protocols.  Protocol -speci fic XML 
documents  are  exchanged  between  Commun ication  Channel  and  connected  cl ient via  the  
I Fd tCommun ication  and  I Fd tCommun icationEvents  i n terfaces.  The  type  of protocol  to  be  used  
shal l  be  speci fied  wi th  a  connect request.  

D ivid ing  a  commun ication  function  cal l  to  a  request and  a  response  function  causes  a  non-
blocking  behavior.  The  DTM  sends  one  or several  requests  to  the  next commun ication  
component.  For the  next commun ication  component i t  i s  not a l l owed  to  send  the  response  to  
the  correspond ing  response  method  wi th in  the  request method .  

6.5.3.2  Abort 

HRESULT Abort(  

[i n ]  Fd tXmlDocument fi e ldbusFrame);  

Description  

Aborts  a  communication  l i nk to  a  device  wi thou t any response.  

The  method  i s  implementation  of the  AbortRequest service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

fi e l dbusFrame  F i e l dbus-protocol -speci fi c  i n formation  how to  abort.  The  s tructu re  i s  speci fi ed  by 
a  fi e l dbus-speci fi c  schema,  for example  l i ke  FDTHARTCommun icati onSchema  
or FDTProfi busCommun icati onSchema.  

Return  value  

None.  
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Behavior 

The  method  sends  the  abort to  the  next commun ication  component or to  the  connected  
device,  terminates  a l l  pend ing  requests  and  returns  wi thou t wai ti ng  for a  resu l t.  The  
termination  of the  connection  wi l l  not be  confi rmed .  

Comments  

None.  

6.5.3.3  ConnectRequest 

HRESULT ConnectRequest(  

[i n ]  I Fd tCommun icationEvents*  cal lBack,  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tUU IDString  protocol I d ,  

[ i n ]  Fd tXmlDocument fie ldbusFrame,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Establ ishes  asynchronously a  new commun ication  l i nk to  a  device  speci fied  by the  fie ldbus  
frame.  ConnectRequest()  establ i shes  a  rou ting  to  a  device  as  a  peer-to-peer connection .  

The  method  i s  part of the  implementation  of the  connect service  as  defined  i n  I EC  62453-2 .  

Parameters  Description  

cal lBack Cal l back i n terface  for the  noti fi cati on  i f the  response  i s  avai l ab l e .  

i nvokeI d  Un i que  i den ti fi er for the  request.  

protocol I d  UU ID  of a  fi e l dbusprotocol  to  be  used .  I den ti fi es  type  of fi e l dbus-speci fi c  
schema.  

fi e l dbusFrame  F i e l dbus-protocol -speci fi c  i n formation  how to  connect.  The  s tructu re  i s  speci fi ed  
by a  fi e l dbus-speci fi c  schema,  for example  l i ke  
FDTHARTCommun icati onSchema  or FDTProfi busCommun icati onSchema  

Return  value  

Return  value   Description  

TRUE  Request  sen t.  

FALSE  Request  refused .  

Behavior 

The  method  passes  an  XML document wi th  commun ication  parameters  speci fied  by a  
fi e ldbus-speci fic  schema.  The  fie ldbus  protocol  to  be  used  i s  i denti fied  by the  parameter 
protocol I d .  

Based  on  th is  i n formation  the  method  sends  the  request to  the  next communication  
component or to  the  connected  device  and  returns  wi thou t wai ting  for the  establ ished  
connection .  

The  response  wi l l  be  provided  by I Fd tCommun icationEvents2: :OnConnectResponse().  

The  fie ldbus  frame  contains  add i tional  fi el dbus-protocol -speci fic i n formation  for the  fi e ldbus  
master how to  establ ish  the  connection .  For example,  i n formation  l i ke  repeat coun ts  or 
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preamble  coun ts  i n  case  of HART®  sen t by a  DTM  is  a  h i n t  for the  HART®  master.  I t  i s  up  to  
the  envi ronment to  decide  whether th is  i n formation  fi ts .  

Furthermore  the  fie ldbus  frame  contains  fie ldbus-protocol -speci fic i n formation  how to  address  
the  device  connected  to  a  speci fic fiel dbus.  

The  systemTag  provided  i n  the  connect request i s  the  systemTag  of the  commun ication  cl i en t.  
I t  can  be  used  to  retrieve  the  IDtm  i n terface  of commun ication  cl ien t by cal l ing  
I Fd tTopology: :GetDtmForSystemTag().  

I f the  systemTag  i s  empty (“” ) ,  the  commun ication  cl i en t i s  not a  DTM  (may be  the  Frame 
Appl ication  or some  other component) .  

Comments  

See  a lso  defin i ti on  of use  cases  and  scenarios  in  I EC  62453-2 .  

6.5.3.4 DisconnectRequest 

HRESULT DisconnectRequest(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument fi e ldbusFrame,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Releases  a  commun ication  l i nk to  a  device  by an  asynchronous  function  cal l .  For more  than  
one  connection  to  the  same  device,  the  l i nk i s  i den ti fied  by the  commun ication  reference  
wh ich  i s  part of the  fie ldbus  frame.  

The  method  i s  part  of the  implementation  of the  d isconnect service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

fi e l dbusFrame  F i e l dbus-protocol -speci fi c  i n formation  how to  re l ease  the  connecti on  speci fi ed  
by a  fi e l dbus-speci fi c  schema,  for example  l i ke  
FDTHARTCommun icati onSchema  or FDTProfi busCommun icati onSchema.  

Return  value  

Return  value  Description  

TRUE  Request  sen t.  

FALSE  Request  refused .  

Behavior 

The  method  passes  an  XML document wi th  commun ication  parameters  speci fied  by a  
fi e ldbus-speci fic  schema.  

Based  on  th is  i n formation  the  method  sends  the  request to  the  next communication  
component or to  the  connected  device,  terminates  a l l  pend ing  requests  and  returns  wi thout 
wai ting  for the  resu l t.  

The  response  wi l l  be  provided  by OnDisconnectResponse() .  
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Comments  

See also  defin i tion  of use  cases  and  scenarios  in  I EC  62453-2 .  

6.5.3.5  GetSupportedProtocols  

HRESULT GetSupportedProtocols(  

[ou t,  retval ]  Fd tXmlDocument *  resu l t) ;  

Description  

Gets  a  document describing  the  supported  protocols  of the  commun ication  in terface.  

The  method  i s  implementation  of the  GetSupportedProtocols  service  as  defined  in  
I EC  62453-2.  

Return  value  

Return  value   Description  

resu l t  XML  documen t speci fied  by DTMProtocol sSchema  descri b i ng  the  protocol s  
supported  by the  commun icati on  i n terface.  

Behavior 

Via  th is  method  the  DTM  that wants  to  establ i sh  a  connection  asks  the  next communication  
component for the  supported  protocols.  

The  method  returns  an  XML document wi th  fie ldbus  protocol  UU IDs  speci fied  by 
DTMProtocolsSchema.  On ly protocols  supported  by the  configured  sub-device  can  be  
returned .  

I f a  channel  supports  more  than  one  protocol  du ring  run time  i t  has  to  support a l l  protocols  i n  
paral le l .  

GetSupportedProtocols()  has  to  return  static i n formation  i f a  ch i l d  i s  connected  to  the  channel  
because  a  change  may cause  an  i nval id  topology.  Wh ich  protocols  are  supported  can  be  
determined  during  topology p lann ing  (see  Val idateAddChi ld () ,  OnAddChi ld ())  .  

So  i f the  Commun ication  Channel  can  be  configured  to  support d i fferent protocols,  th is  can  
on ly be  done  i f there  are  no  connected  ch i l des.  

Comments  

A DTM,  wh ich  wants  to  use  more  than  one  protocol ,  has  to  ask the  channel  for i ts  supported  
protocols  before  i t  starts  the  commun ication .  

6.5.3.6  SequenceBegin  

HRESULT SequenceBeg in (  

[i n ]  Fd tXmlDocument fie ldbusFrame,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  
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Description  

The  commun ication  component has  to  observe  that the  transaction  commun ication  cal l s  of the  
b lock started  wi th  SequenceBeg in ()  and  closed  by SequenceEnd()  are  fi n ished  during  the  
period  of time  defined  by the  sequence  time.  

The  b lock supports  asynchronous  read /wri te  and  data  exchange  requests.  

The  method  i s  part of the  implementation  of the  SequenceDefine  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

fi e l dbusFrame  F i e l dbus-protocol -speci fi c  i n formation  describ i ng  the  sequence.  The  s tructu re  i s  
speci fi ed  by a  fi e l dbus-speci fi c schema,  for example  l i ke  
FDTHARTCommun icati onSchema  or FDTProfi busCommun icati onSchema.  

Return  value  

Return  value   Description  

TRUE  Load ing  of sequences  supported .  

FALSE  Functi on  not supported .  

Behavior 

After a  successfu l  sequence  start the  l ast commun ication  component or at l east the  hardware  
i tsel f col lects  a l l  sen t transaction  requests.  Th is  can  be  a  sequence  con tain ing  several  
TransactionRequest()  ca l l s  on  one  connection .  The  col l ection  of pend ing  requests  i s  closed  by 
I Fd tCommun ication : :SequenceEnd() .  

The  fie ldbusFrame parameter of th is  method  has  to  con tain  the  e lement ‘sequence’  (see  
schemas).  Th is  e lement con tains  the  fol lowing  attribu tes:  

Attribu te  Description  

sequenceTime  Peri od  of time  i n  [ms]  for the  whol e  sequence.  

de l ayTime  M i n imum  del ay time  i n  [ms]  between  two  consecu i ti ve  
commun icati on  cal l s .  

commun icati onReference  I den ti fi er for the  commun icati on  l i nk.  

 

I n  case  of a  sequence  time  >0  the  commun ication  component has  to  check,  i f the  execu tion  
time  of the  complete  sequence  i s  l ess  or equal  the  sequence  time.  

I n  case  of a  delay time  >0  the  last commun ication  component,  wh ich  has  col lected  the  
commun ication  cal l s ,  has  to  wai t  the  defined  time  after each  command  before  i t  sends  the  
next.  

The  commun ication  component decides  accord ing  to  the  associated  hardware  whether i t  can  
support th is  function .  

The  method  returns  FALSE  i f the  l ast of the  fol l owing  commun ication  components,  possib ly 
caused  by the  associated  hardware,  does  not support th is  functional i ty.  

The  actual  commun ication  starts  wi th  the  cal l  to  I Fd tCommun ication : :SequenceStart() .  

For each  TransactionRequest there  shal l  be  a  TransactionResponse.  As  soon  as  the  
Commun ication  DTM  detects  that the  SequenceTime has  expi red ,  i t  wi l l  send  
TransactionResponses  for any pend ing  Requests  wi th  a  Commun icationError 
“sequenceTimeExpired” .  
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Comments  

The  defau l t implementation  i s  to  hand  down  the  function  cal l  th rough  a l l  commun ication  
components.  On ly the  last commun ication  component can  decide  whether i t  supports  the  
functional i ty or not.  

6.5.3.7  SequenceEnd  

HRESULT SequenceEnd(  

[i n ]  Fd tXmlDocument fie ldbusFrame,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Closes  the  commun ication  b lock started  wi th  SequenceBeg in() .  

The  method  i s  part of the  implementation  of the  SequenceDefine  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

fi e l dbusFrame  F i e l dbus-protocol -speci fi c  i n formation  cl os i ng  a  sequence  of transacti on  cal l s .  
The  structu re  i s  speci fi ed  by a  fi e l dbus-speci fi c  schema,  for example  l i ke  
FDTHARTCommun icati onSchema  or FDTProfi busCommun icati onSchema.  

Return  value  

Return  value  Description  

TRUE  Sequence  i s  cl osed .  

FALSE  No  open  sequence.  

Behavior 

Closes  the  commun ication  b lock started  wi th  SequenceBeg in() .  The  actual  commun ication  to  
the  device  starts  on  SequenceStart().  

Comments  

The  defau l t implementation  i s  to  hand  down  the  function  cal l  th rough  a l l  communication  
components.  On ly the  l ast communication  component can  decide  whether i t  supports  the  
functional i ty or not.  

6.5.3.8  SequenceStart 

HRESULT SequenceStart(  

[i n ]  Fd tXmlDocument fie ldbusFrame,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Starts  the  execution  of a  commun ication  sequence  at  the  con trol ler.  The  communication  
sequence  breaks  on  error.  The  communication  resu l ts  are  provided  by the  correspond ing  
transaction  response  function  cal l s .  (For each  recorded  transaction  request a  correspond ing  
transaction  response  i s  received . )  

The  method  i s  part  of the  implementation  of the  SequenceStart service  as  defined  i n  
I EC  62453-2.  
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Parameters  Description  

fi e l dbusFrame  F i e l dbus-protocol -speci fi c  i n formation  s tarti ng  a  sequence.  The  s tructu re  i s  
speci fi ed  by a  fi e l dbus-speci fi c schema,  for examplbe  l i ke  
FDTHARTCommun icati onSchema  or FDTProfi busCommun icati onSchema.  

Return  value  

Return  value   Description  

TRUE  Commun icati on  sequence  s tarted .  

FALSE  Commun icati on  sequence  cou l d  not  be  s tarted .  

Behavior 

Starts  the  commun ication  by executing  the  pend ing  requests  wi thou t any i n terruptions.  The  
method  returns  wi thou t wai ting  for a  resu l t  so  that the  cal l i ng  appl ication  wi l l  not be  blocked .  

The  commun ication  sequence  breaks  on  error.  

The  commun ication  data  or errors  are  accessible  by the  accord ing  response  even ts  
OnTransactionResponse().  

Comments  

The  defau l t implementation  i s  to  hand  down  the  function  cal l  th rough  a l l  communication  
components.  On ly the  l ast communication  component can  decide  whether i t  supports  the  
functional i ty or not.  

6.5.3.9  TransactionRequest 

HRESULT TransactionRequest(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument fie ldbusFrame,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

TransactionRequest performs  asynchronously exchange  of a  data  structure  wi th  a  device  
speci fied  by the  fie l dbus  frame.  

The  method  i s  part  of the  implementation  of the  transaction  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

fi e l dbusFrame  F i e l dbus-protocol -speci fi c  i n formation  to  be  transferred ,  speci fi ed  by a  fi e l dbus-
speci fi c  schema,  for example  l i ke  FDTHARTCommun icati onSchema  or 
FDTProfibusCommun icati onSchema.  

Return  value  

Return  value   Description  

TRUE  Request  sen t.  

FALSE  Request  refused .  
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Behavior 

The  method  passes  an  XML document wi th  commun ication  parameters  speci fied  by a  
fie ldbus-speci fic part  of I EC  62453.  

Based  on  th is  i n formation  the  method  sends  the  request for data  exchange  to  the  next 
commun ication  component or to  the  connected  device  and  returns  wi thou t wai ting  for the  
resu l t.  I n  case  of more  than  one  pend ing  request the  association  of request and  response  i s  
done  by the  passed  i nvoke  id .  The  cl ien t i s  responsible  to  pass  a  un ique  invoke  i d  for the  
speci fied  communication  l i nk.  

The  response  wi l l  be  provided  by OnTransactionResponse() .  

I f a  TransactionRequest()  i s  ca l led  as  part of a  sequence  defin i ton  and  the  g iven  
SequenceTime  i s  expi red ,  the  return  value  has  to  be  fa lse.  

Comments  

I t  depends  on  the  fie ldbus  protocol  wh ich  i n ternal  commun ication  methods  are  implemented  at  
the  Commun ication  Channel .  For example  HART®  supports  data  exchange  commands  wh i le  
Profibus  offers  read /wri te  services.  

Developers  of Commun ication  Channels  shou ld  not expect that there  wi l l  be  on ly one  pend ing  
request for a  certa in  device  at  one  time.  For i nstance  several  cl ien ts  (e. g .  Frame  Appl ication  
and  Device  DTMs)  are  trying  to  retrieve  in formation  from  the  same  device.  

Developers  of Device  DTMs  shou ld  consider that the  used  commun ication  in frastructure  
creates  delays  i n  the  communication .  Therefore  the  Device  DTMs  shou ld  l im i t the  number of 
commun ication  requests.  Al so  the  Device  DTM  shal l  be  able  to  hand le  a  refused  request,  
s ince  there  may be  a  variety of reasons  to  refuse  a  transaction  request.  

Even  i f the  underlying  fie ldbus  protocol  a l lows  send ing  on ly one  request at  a  time  to  one  or 
more  devices,  Commun ication  Channels  shal l  be  able  to  manage  a  number of requests.  

I t  i s  expected  that the  requests  are  processed  by the  Communication  Channel  i n  the  order 
received  i f not speci fied  otherwise  by the  protocol .  

6.5.4 In terface  IFdtChannelSubTopology 

6.5.4.1  General  

Th is  i n terface  shal l  be  supported  by Commun ication  Channels.  I t  a l l ows  val idating  the  sub-
topology beneath  a  channel .  A Frame  Appl ication  a lways  i s  responsible  for the  sub-topology 
of a  channel ,  i t  has  to  cal l  th is  i n terface  so  that the  channel  or at  l east the  respective  DTM  
can  val i date  the  configured  connections.  

6.5.4.2  OnAddChi ld  

HRESULT OnAddCh i ld (  

[i n ]  BSTR ch i l dSystemTag);  

Description  

The  channel  i s  i n formed  that a  new device  was  added  to  the  sub-topology.  

The  method  i s  implementation  of the  Ch i ldAdded  service  as  defined  in  I EC  62453-2 .  
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Parameters  Description  

ch i l dSystemTag  SystemTag  of the  newly added  ch i l d  i n stance.  

Return  value  

None.  

Behavior 

The  channel  i s  i n formed  that a  new device,  speci fied  by i ts  systemTag ,  has  been  added  to  the  
sub-topology.  

I f the  channel  needs  more  i n formation  abou t the  ch i l d  DTM  i t  can  get the  DTM  via  
I Fd tTopology: :GetDtmForSystemTag()  passing  the  received  systemTag .  

Comments  

Th is  method  wi l l  on ly be  used  i n  order to  i n form  a  paren t DTM  that the  topology was  changed .  
I n  case  of reload ing ,  for example  project re lated  data,  th is  method  shal l  not be  cal led .  

6.5.4.3  OnRemoveChi ld  

HRESULT OnRemoveChi ld (  

[i n ]  BSTR ch i l dSystemTag);  

Description  

The  channel  i s  i n formed  that a  device  was  removed  from  the  sub-topology.  

The  method  i s  implementation  of the  Ch i ldeRemoved  service  as  defined  in  I EC  62453-2.  

Parameters  Description  

ch i l dSystemTag  SystemTag  of the  ch i l d  DTM  wh ich  was  removed .  

Return  value  

None.  

Behavior 

The  channel  i s  i n formed  that a  device,  speci fied  by i ts  systemTag ,  was  removed  from  the  sub-
topology.  

I f the  DTM  needs  more  i n formation  abou t the  ch i l d  DTM  i t  can  get the  DTM  via  
I Fd tTopology: :GetDtmForSystemTag()  passing  the  received  systemTag .  

Comments  

Th is  method  wi l l  on ly be  used  i n  order to  i n form  a  paren t DTM  that the  topology was  changed .  
I n  case  of destruction ,  for example  closing  a  project,  th is  method  shal l  not be  cal led .  

A DTM  shou ld  release  a l l  references  to  the  removed  ch i l d  before  return ing  from  
OnRemoveCh i ld () .  
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6.5.4.4 ScanRequest 

HRESULT ScanRequest(  

[i n ]  Fd tUU IDString  i nvokeI d ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

The  method  requests  one  asynchronous  scan  of the  sub  topology.  

The  method  i s  part of the  implementation  of the  scan  service  as  defined  in  I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

Return  value  

Return  value  Description  

TRUE  Request  of sub-topology scan  accepted .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Requests  the  scan  of the  sub  topology.  I f the  scan  i s  fin ished ,  the  resu l t wi l l  be  provided  via  
IDtmEvents: :OnScanResponse() .  

Comments  

Th is  method  i s  depreciated  and  shou ld  on ly be  supported  i f runn ing  i n  an  FDT 1 . 2  
envi ronment.  

6.5.4.5  Val idateAddChi ld  

HRESULT Val idateAddCh i ld (  

[ i n ]  BSTR ch i l dSystemTag ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Val idates  i f a  g iven  device,  speci fied  by i ts  systemTag ,  can  be  added  to  the  sub-topology.  

The  method  i s  implementation  of the  Val idateAddCh i ld  service  as  defined  i n  I EC  62453-2 .  

Parameters  Description  

ch i l dSystemTag  SystemTag  of to  the  ch i l d  DTM .  

Return  value  

Return  value  Description  

TRUE  Topology va l i d .  

FALSE  Topology i nval i d .  

Behavior 

The  channel  va l i dates  the  connection .  I f the  connection  i s  val i d  i t  wi l l  return  TRUE.  
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I f the  DTM  needs  more  in formation  abou t the  ch i l d  i t  can  get the  DTM  via  
I Fd tTopology: :GetDtmForSystemTag()  passing  the  received  systemTag .  

Comments  

Device  DTMs  wi th  more  than  one  requ i red  protocol  shou ld  i nclude  busCategory i n formation  in  
the  <BusIn formation>  e lement.  

•  I f a  1 . 2 . 1 .  DTM  is  connected  to  a  1 . 2  Commun ication  Channel ,  

– a  1 . 2 . 1  Frame  Appl ication  has  to  consider:  

•  the  fi rst BusI n formation  e lement i n  the  DtmParameter document of the  DTM  i s  
regarded  as  primary protocol ,  

•  the  Frame  Appl ication  needs  to  check i f the  primary protocol  of the  DTM  i s  
supported  by the  Communication  Channel ;  

– i n  a  1 . 2  Frame  Appl ication :  

•  the  DTM  can  support on ly one  protocol ,  because  the  ol d  schemas  support on ly one  
BusI n formation  e lement.  

See  a lso  6 . 5. 4 . 2  

6.5.4.6  Val idateRemoveChi ld  

HRESULT Val idateRemoveCh i ld (  

[i n ]  BSTR ch i l dSystemTag,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Val idates  i f a  g i ven  device,  speci fied  by i ts  systemTag,  can  be  removed  from  the  sub-
topology.  

The  method  i s  implementation  of the  Val idateRemoveChi ld  service  as  defined  i n  I EC 62453-2 .  

Parameters  Description  

ch i l dSystemTag  SystemTag  of the  ch i l d  DTM .  

Return  value  

Return  value  Description  

TRUE  Topology va l i d .  

FALSE  Topology i nval i d .  

Behavior 

The  channel  has  to  val idate  i f the  device  can  be  removed  from  the  topology.  

I f the  DTM  needs  more  i n formation  abou t the  ch i l d  i t  can  get the  DTM  via  
I Fd tTopology: :GetDtmForSystemTag()  passing  the  received  systemTag .  

Comments  

The  val i dation  shal l  i nclude  a  check for active  connection  and  return  FALSE  i f a  connection  i s  
active  via  th is  channel .  
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6.5.5  In terface  IFdtChannelSubTopology2  

Th is  mandatory in terface  i s  implemented  by a  Communication  Channel  and  extends  the  
i n terface  I Fd tChannelSubTopology by new methods.  

Th is  i n terface  supports  network topology management functions  for address  setti ng .  The  
in terface  i s  used  to  ask a  DTM  Commun ication  Channel  to  set the  fie ldbus  address  of a  s ing le  
DTM  or DTMs  of a  subtopology.  

6.5.5.1  SetChi ldrenAddresses  

HRESULT SetCh i ld renAddresses(  

[ i n ]  Fd tXmlDocument d tmDeviceList,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Requests  bus  address  setting  for speci fied  device  l i st.  

The  method  i s  implementation  of the  SetCh i ld renAddresses  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

d tmDeviceList  XML  accord i ng  DTMDeviceLi stSchema  defi n i ng  d evice  i nstances  where  to  set  
the  add ress.  

Return  value  

Return  value   Description  

Resu l t  XML  documen t con ta i n i ng  resu l t  of add ress  setti ng .  DTMDeviceLi stSchema.  

Behavior 

Requests  setting  of bus  address  for one  device  or a  l i st  of devices  via  IDtmParameter 
i n terface  of the  correspond ing  ch i l d  DTMs.  The  request may speci fy that the  cal led  
Commun ication  Channel  shou ld  open  a  user i n terface  to  request device  address  settings  from  
user.  To  get a  qual i fi ed  response,  error i n formation  i s  i ncluded  i n  the  retu rned  document.  

Comments  

As part of executing  th is  method ,  the  method  
I Fd tActiveX2:OpenDialogActiveXControlRequest()  may be  used  to  request address  selection  
from  the  user.  

Setting  the  bus  address  on  a  Device  DTM  via  the  IDtmParameter i n terface  i s  i n tended  to  
provide  the  Device  DTM  wi th  i n formation .  The  Device  DTM  shal l  not use  th is  i n formation  for 
execu tion  of commun ication  transactions,  that set the  address  i n  the  fie ld  device.  

6.5.6  In terface  IFdtChannelScan  

6.5.6.1  General  

Th is  i n terface  defines  methods,  wh ich  replace  scan  related  methods  of existing  
I Fd tChannelSubTopology i n terface.  I f a  Communication  Channel  supports  FDT1 .2 . 1  and  runs  
i n  an  envi ronment that supports  FDT1 .2 . 1 ,  the  FDT-Channel  object can  rely on  that the  
methods  of th is  i n terface  are  used  i nstead  of the  replaced  methods  of the  
I Fd tChannelSubTopology i n terface.  
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6.5.6.2  ScanRequest 

HRESULT ScanRequest(  

[ i n ]  Fd tUU IDString  i nvokeI d ,  

[ i n ]  Fd tXmlDocument request,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Requests  the  asynchronous  scan  of the  sub  topology.  

The  method  i s  part of the  implementation  of the  scan  service  as  defined  in  I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

Request I n formation  abou t  the  add ress  range(s)  to  scan .  FDTScanRequestSchema.  

Return  value  

Return  value   Description  

TRUE  Request  of sub-topology scan  accepted .  

FALSE  The  operati on  fa i l ed .  I DtmEven ts :OnErrorMessage()  assumed .  

Behavior 

Th is  method  requests  the  scan  of the  sub-topology.  More  than  one  scan  response  
(provisional ,  fi nal  or error)  can  be  retu rned  via  IDtmScanEvents: :OnScanResponse() .  

Comments  

The  abi l i ty to  provide  provis ional  scan  responses  i s  i n tended  especia l l y for “s low”  fie ldbus  
protocols.  The  operator wi l l  see  how the  l i fe  l i st i s  g rowing .  I t  i s  possibl e  to  stop  the  scan ,  i f 
the  operator received  enough  in formation .  

6.5.6.3  CancelAction  

HRESULT CancelAction(  

[i n ]  Fd tUU IDString  invokeID,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Cancels  an  active  asynchronous  scan  request i den ti fied  by i ts  i nvoke  ID .  

The  method  i s  part  of the  implementation  of the  scan  service  as  defined  in  I EC  62453-2.  

Parameters  Description  

i nvoked ID  Un i que  i den ti fi cati on  of scan  request.  

Return  value  

Return  value  Description  

TRUE  Cancel  of scan  request  accepted .  

FALSE  Cancel  of scan  request  not  accepted .  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 1 03  – 

Behavior 

The  Frame  Appl ication  cal l s  th is  method  to  cancel  acti ve  scan  request operation .  I f the  
channel  has  accepted  the  cancel  action  request i t  wi l l  return  TRUE.  

The  channel  may not be  able  to  cancel  the  action  immed iately after accepting  the  request,  bu t 
i t  shou ld  do  i t  as  soon  as  possib le.  I n  th is  case  the  channel  wi l l  not fi re  the  
IDtmScanEvents: :OnScanResponse()  even t.  

I f the  channel  cannot cancel  the  operation  FALSE i s  returned .  
I DtmScanEvents: :OnScanResponse()  even t i s  fi red  when  the  operation  has  fi n ished .  

Comments  

CancelAction  does  not au tomatical l y i nval idate  the  provis ional  scan  resu l ts,  bu t stops  
retrieving  add i tional  i n formation .  The  Commun ication  Channel  shou ld  stop  the  scan  process.  

6.5.7  In terface  IFdtFunctionBlockData  

6.5.7.1  General  

Th is  i n terface  shal l  be  supported  by DTMs  for fa i l safe  devices.  

The  root communication  component of an  FDT system  defines  whether the  system  can  
provide  fai l safe  access  or not.  

I n  a  system  that i s  able  to  provide  fa i l safe  access,  i t  i s  importan t that a l l  commun ication  
components  support fa i l safe  access.  Commun ication  channels  shal l  support the  propagation  
of the  fai l safe  function  cal l s .  That i s  why the  i n terface  i s  mandatory for a l l  channels  wi th  
commun ication  functional i ty.  I f the  represented  gateway device  does  not provide  fai l safe  
functional i ty i tsel f,  i t  i s  suffi cien t to  pass  the  function  cal l  to  the  underlying  commun ication .  

Gateway DTMs  and  Device  DTMs  shal l  be  aware  that the  underlying  commun ication  m igh t not 
support the  in terface.  

The  i n terface  i s  part of the  Communication  Channel  of a  bus-master DTM  to  al low an  
extendable  topology.  The  DTM  that manages  the  fai l safe  function  blocks  (FB)  wou ld  be  part of 
the  Frame  Appl ication  and  wou ld  be  DCS-speci fic.  

Commun ication  channels  shal l  do  the  propagation  of the  fai l safe  function  cal l s .  That i s  why 
th is  i n terface  i s  mandatory for a l l  channels  wi th  gateway functional i ty.  

The  i n terface  to  the  bus  master comprises  two  cal l s .  The  fi rst one  causes  the  Frame  
Appl ication  to  open  up  a  browser d isplaying  the  fa i l safe  host and  the  avai l able  device  function  
b locks.  The  user may select one  that wi l l  be  associated  (assigned)  wi th  the  DTM.  

The  second  cal l  provides  the  i nd ividual  device  parameter b lock packed  wi th in  an  XML frame.  
The  XML frame  provides  i n formation  abou t the  bus  master and  the  device  FB.  
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6.5.7.2  GetFBInstanceData  

HRESULT GetFBInstanceData(  

[i n ]  BSTR*  systemTag ,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Th is  method  i s  used  by DTMs  of fa i l safe  devices  to  veri fy the  consistency of device  
parameters.  

The  user can  compare  device  parameters  wh ich  are  uploaded  d i rectly from  the  device  wi th  
device  parameters  wh ich  are  read  i nd i rectl y from  the  device  via  the  proxy FB,  l ocated  in  the  
bus  master.  

Returns  a  static XML-document con tain ing  the  parameters  of the  fa i l safe  device.  

The  method  i s  a  technology-speci fic service.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  codes  

Return  code  Description  

resu l t  XML  documen t con ta i n i ng  the  parameters  of the  fa i l safe  device  speci fi ed  by the  
FDTFai lSafeDataSchema.  

Behavior 

The  FDT-Channel  object rou tes  upward  i n  the  topology to  the  bus  master d ri ver that con tains  
the  correspond ing  proxy FB  of the  DTM,  reads  the  ind ividual  device  parameter set d i rectly ou t  
of the  bus  master and  passes  them  to  the  DTM.  

I f there  i s  sti l l  no  assignment of the  DTM  to  a  proxy FB,  at  fi rst  i t  execu tes  the  browsing  
function  as  i t  i s  described  for SelectFBI nstance  () .  

I f a  Commun ication  DTM  is  not able  support fa i l safe  functional i ty,  i t  wi l l  return  a  val id  
xm lDocument that con tains  no  “FDTFai lSafeData”  e lement.  

Comments  

None.  

6.5.7.3  SelectFBInstance 

HRESULT SelectFBInstance(  

[ i n ]  BSTR*  systemTag ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Before  a  DTM  of a  fa i l safe  device  can  veri fy the  consistency of the  device  parameters,  the  
user has  to  assign  the  proxy FB  in  the  host (bus  master)  to  the  DTM  wh ich  con tains  the  
parameters  of the  fa i l safe  device.  
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The  method  i s  a  technology-speci fic service.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  codes  

Return  code  Description  

TRUE  Function  b l ock associated .  

FALSE  No  functi on  b l ock associated .  

Behavior 

Opens  a  browser wh ich  offers  a l l  avai lable  proxy FBs  that con tain  i nd ividual  device  parameter 
of devices.  The  user has  to  select the  proxy FB  of the  correspond ing  fa i l safe  device  for the  
DTM.  The  DTM  of the  bus-master stores  the  assignment of the  proxy FB  to  the  respective  
DTM-instance.  

The  mechan ism  of assign ing  a  DTM  to  a  fa i l safe  device  i s  defined  i n  more  detai l  i n  section  
“4 . 5.3  F  Parameter Assignment Paths”  of the  document “PROFIBUS  Profi le  for Safety 
Technology,  Version  1 . 20,  23-Oct-2002”.  

I f a  Commun ication  DTM  i s  not able  to  support fa i l safe  functional i ty,  i t  wi l l  return  a  “false”  
success.  

Comments  

None  

6.6  Channel  ActiveXControl  

6.6.1  In terface  IFdtChannelActiveXControl  

Th is  i n terface  i s  an  extension  of a  standard  ActiveX  con trol  and  a l lows  connecting  a  FDT-
Channel  object wi th  the  ActiveX  con trol .  

6.6.1 .1  In i t  

HRESULT I n i t(  

[ i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  I Fd tChannel *  channel ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Sets  the  cal lback poin ter of an  ActiveX  con trol  to  the  correspond ing  Fd tChannel .  

The  method  i s  a  technology-speci fic service.  

Parameters  Description  

i nvokeI d  I den ti fi er for the  s tarted  appl i cati on .  

channe l  Poi n ter to  the  channel  busi ness  obj ect.  

Copyright International  Electrotechnical  Commission  



 –  1 06  – I EC  TR 62453-41 :201 6    I EC  201 6  

Return  value 

Return  value   Description  

TRUE  Channel  i n i ti a l i zed .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Sets  the  cal lback poin ter of an  ActiveX  con trol  to  the  correspond ing  Fd tChannel .  

I f the  i n i tia l ization  returns  FALSE,  the  Frame  Appl ication  has  to  release  the  con trol .  

The  i nvoke  id  i s  used  by a  Frame  Appl ication  for the  association  at the  cal lback in terface  i f 
the  con trol  i s  terminated  wi th in  the  user i n terface  of the  DTM  (see  
IDtmEvents: :OnAppl icationClosed()) .  Furthermore  i t  a l lows  the  Frame  Appl ication  to  hand le  a  
l i st  of open  user i n terfaces.  

Comments  

None 

6.6.1 .2  PrepareToRelease 

HRESULT PrepareToRelease(  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Used  to  i n form  the  channel  con trol  that i t  has  to  release  i ts  l i nks  to  other components.  The  
con trol  wi l l  be  released  by the  Frame Appl ication  after the  DTM  has  send  
IDtmEvents: :OnAppl icationClosed().  

The  method  i s  a  technology-speci fic service.  

Return  value 

Return  value   Description  

TRUE  The  request  was  accepted .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Releases  the  cal lback poin ter of an  ActiveX  con trol  to  the  correspond ing  channel  set during  
I n i t() .  Furthermore  the  con trol  has  to  re lease  a l l  l i nks  to  other components  and  has  to  
terminate  a l l  pend ing  or runn ing  functions.  The  DTM  has  to  i n form  the  Frame  Appl ication  via  
IDtmEvents: :OnAppl icationClosed()  that the  user i n terface  cou ld  be  released .  

Comments  

None 

6.6.2  In terface  IFdtChannelActiveXControl2  

6.6.2 .1  General  

Th is  i n terface  extends  the  i n terface  I Fd tChannelActiveXControl  by new methods.  Th is  
i n terface  i s  mandatory.  
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6.6.2.2  In i t2  

HRESULT I n i t2(  

[i n ]  Fd tUU IDString  i nvokeI d ,  

[i n ]  Fd tXmlDocument functionCal l ,  

[ i n ]  I Fd tChannel *  channel ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Sets  the  cal lback poin ter of an  ActiveX  con trol  to  the  correspond ing  Fd tChannel .  

The  method  i s  a  technology-speci fic service.  

Parameters  Description  

i nvokeI d  I den ti fi er for the  s tarted  appl i cati on .  

functi onCal l  XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  functi on  or user 
i n terface  speci fi ed  by the  DTMFuncti onCal lSchema.  

Channel  Poi n ter to  the  channel  busi ness  obj ect.  

Return  value  

Return  value   Description  

TRUE  Channel  i n i ti a l i zed .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Sets  the  cal l back poin ter of an  ActiveX  con trol  to  the  correspond ing  Fd tChannel .  The  
functionCal l  document i n forms  the  i nstance  of the  ActiveXControl  abou t the  context,  i t  i s  
started .  

I f the  i n i tia l i zation  returns  FALSE,  the  Frame  Appl ication  has  to  release  the  con trol .  

The  i nvoke  i d  i s  used  by a  Frame  Appl ication  for the  association  at the  cal lback in terface  i f 
the  control  i s  terminated  wi th in  the  user i n terface  of the  DTM  (see  
IDtmEvents: :OnAppl icationClosed()) .  Furthermore  i t  a l l ows  the  Frame Appl ication  to  hand le  a  
l i st  of open  user i n terfaces.  

Comments  

Th is  function  replaces  the  former I Fd tChannelActiveXControl : : I n i t()  function  that d id  not 
provide  the  cu rren t functionCal l  document to  the  Channel  ActiveX  con trol .  

A Frame  Appl ication  accord ing  to  FDT version  1 . 2 . 1  shal l  use  th is  method  i nstead  of the  
former method .  

6.7  Block Type Manager 

The  BTM  fol lows  the  ru les  speci fied  for the  DTM.  A set of new in terfaces  i s  defined  to  replace  
the  correspond ing  DTM  in terfaces  and  to  be  used  wi th  the  BTM.  The  new i n terfaces  fol low the  
speci fication  for the  correspond ing  in terfaces  for the  DTM,  bu t are  appl icable  to  the  BTM  and  
are  using  the  schemas  speci fied  for the  BTM.  

These  i n terfaces  are  
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•  I Btm  

•  I BtmI n formation  

•  I BtmParameter 

6.7.1  In terface  IBtm  

6.7.1 .1  General  

Th is  i n terface  i s  the  main  i n terface  of a  BTM.  I Btm  methods  have  the  same  behavior as  
speci fied  wi th  the  in terface  IDtm.  The  on ly d i fference  i s  that the  methods  are  appl ied  on  a  
b lock type  object (not on  a  device).  The  same  methods  are  used  for a  DTM  and  for a  BTM  and  
the  correspond ing  XML schemas  defin i tions  reflect the  d i fferences  between  the  b lock and  the  
Device  Type  Manager objects.  

For the  IBtm  i n terface,  the  on ly d i fference  i s  i n  the  schemas  used  i n  IDtm: : I n i tNew()  method .  

6.7.1 .2  Config  

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

6.7.1 .3  Environment 

For description  of th is  method  refer to  the  method  IDtm: :Envi ronment() .  

6.7.1 .4  GetFunctions  

For description  of th is  method  refer to  the  method  IDtm: :GetFunctions().  

6.7.1 .5  In i tNew 

The  deviceType  parameter changes  as  fol lows:  

Parameters  Description  

devi ceType  XML  documen t con ta i n i ng  the  manu factu rer-speci fi c data  l i ke  u n i que  i den ti fi er 
for a  b l ock type  speci fi ed  by B tm I n i tSchema.  

For description  of the  method  refer to  IDtm: : I n i tNew().  

6.7.1 .6  InvokeFunctionRequest 

For description  of th is  method  refer to  the  method  IDtm: : I nvokeFunctionRequest() .  

6.7.1 .7  PrepareToDelete  

For description  of th is  method  refer to  the  method  IDtm: :PrepareToDelete().  

6.7.1 .8  PrepareToRelease 

For description  of th is  method  refer to  the  method  IDtm: :PrepareToRelease().  

6.7.1 .9  PrepareToReleaseCommunication  

For description  of th is  method  refer to  the  method  IDtm: :PrepareToReleaseCommun ication() .  

6.7.1 .1 0  PrivateDialogEnabled  

For description  of th is  method  refer to  the  method  IDtm: :PrivateDialogEnabled().  
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6.7.1 . 1 1  ReleaseCommunication  

For description  of th is  method  refer to  method  IDtm: :ReleaseCommun ication () .  

6.7.1 . 1 2  SetCommunication  

For description  of th is  method  refer to  method  IDtm: :SetCommun ication().  

6.7.1 . 1 3  SetLanguage 

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

6.7.2  In terface  IBtmInformation  

I BtmI n formation  methods  have  the  same  behavior as  speci fied  wi th  the  i n terface  
IDtmI nformation .  The  on ly d i fference  i s  that  the  GetI n formation  method  i s  appl ied  on  a  b lock 
type  object (not on  a  device).  The  new XML schema defin i tion  reflects  the  d i fferences  
between  the  B lock Type  Manager and  the  Device  Type  Manager objects.  

6.7.2 .1  GetInformation  

The  resu l t  parameter changes  as  fol lows:  

Parameters  Description  

resu l t  XML  documen t con ta i n i ng  stati c  BTM  i n formation  speci fi ed  by the  
B tm I n formationSchema.  

For description  of the  method  refer to  IDtmI nformation : :GetI n formation() .  

6.7.3  In terface  IBtmParameter 

Th is  i n terface  a l lows  a  Frame  Appl ication  the  access  to  BTM  parameters.  The  I BtmParameter 
methods  have  the  same  behavior as  speci fied  wi th  the  in terface  IDtmParameter.  The  on ly 
d i fference  i s  that the  methods  IDtmParameter: :GetParameters()  and  
IDtmParameter: : SetParameters()  are  appl ied  to  a  b lock type  object (not to  a  device).  The  new 
XML schema  defin i tion  reflects  the  d i fferences  between  the  B lock Type  Manager and  the  
Device  Type  Manager objects.  

6.7.3.1  GetParameters  

The  return  parameter changes  as  fol lows:  

Parameters  Description  

resu l t  XML  documen t wi th  the  b l ock type  device-speci fi c  parameters  speci fi ed  by the  
B tmParameterSchema.  

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

6.7.3.2  SetParameters  

The  inpu t parameter xmlDocument changes  as  fol lows:  

Parameters  Description  

xmlDocument XML  documen t speci fi ed  by the  B tmParamterSchema.  Th i s  documen t detai l s  
b l ock type-speci fi c  parameters .  

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

6.8.1  General  

Th is  section  describes  the  hand l ing  of ActiveX  con trols  that are  provided  by BTMs.  

6.8.2  In terface  IBtmActiveXControl  

6.8.2 .1  General  

Th is  i n terface  i s  an  extension  of a  standard  ActiveX  con trol  and  a l lows  connecting  a  BTM  
object wi th  the  ActiveX  con trol .  

6.8.2 .2  In i t  

HRESULT I n i t(  

[ i n ]  Fd tUU IDString  i nvokeI d ,  

[i n ]  Fd tXmlDocument functionCal l ,  

[ i n ]  I Btm*  btm,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Set the  cal l back poin ter of an  ActiveX  con trol  to  the  correspond ing  BTM.  

The  method  i s  a  technology-speci fic service.  

Parameters  Description  

i nvokeI d  Th i s  i s  a  u n i que  i den ti fi er for the  started  appl i cati on .  

functi onCal l  XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  functi on  or user 
i n terface  speci fi ed  by the  DTMFuncti onCal lSchema.  

B tm  Poi n ter to  the  BTM  busi ness  ob j ect.  

Return  value  

Return  value   Description  

TRUE  The  con trol  i s  i n i ti a l i zed .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Set the  cal lback poin ter of an  ActiveX  con trol  to  the  correspond ing  BTM.  

For detai l ed  description  of the  method  refer to  I DtmActiveXControl : : I n i t()  bu t note  that the  
ActiveX  appl ication  i s  associated  to  the  B lock Type  Manager.  

Comments  

None  

6.8.2 .3  PrepareToRelease 

For a  description  of th is  method ,  refer to  the  method  IDtmActiveXControl : : PrepareToRelease()  
bu t note  that the  ActiveX  con trol  i s  associated  to  the  B lock Type  Manager.  
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6.9  Frame Appl ication  

6.9. 1  In terface  IDtmEvents  

6.9. 1 . 1  General  

Th is  i n terface  i s  the  cal lback-in terface  for the  DTMs.  

6.9.1 .2  OnAppl icationClosed  

HRESULT OnAppl icationClosed(  

[i n ]  Fd tUU IDString  invokeI d );  

Description  

Noti fication  by a  DTM,  that i ts  user i n terface  i denti fied  by the  invoke  id  i s  closed .  

The  method  i s  part of the  implementation  of the  ClosePresentation  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  I den ti fi er of the  cl osed  appl i cati on .  

Return  value  

None  

Behavior 

Noti fication  by a  DTM,  that the  user i n terface  of a  DTM  opened  by 
IDtmAppl ication : :StartAppl ication()  or embedded  as  ActiveX  con trol  i s  closed .  There  i s  no  
d i fference  whether the  user i n terface  was  closed  by a  user action  or via  
IDtmAppl ication : :Exi tAppl ication() ,  I DtmActiveXControl : :PrepareToRelease()  or 
I Fd tChannelActiveXControl : : PrepareToRelease().  

Comments  

The  i nvokeId  was  set at the  startup  of an  appl ication  or during  the  i n i tia l ization  of the  
ActiveX  con trol .  

6.9.1 .3  OnDownloadFin ished  

HRESULT OnDown loadFin ished(  

[ i n ]  Fd tUU IDString  invokeI d ,  

[ i n ]  VARIANT_BOOL success);  

Description  

Noti fication  by a  DTM,  that the  asynchronous  down load  function  cal l  i den ti fied  by the  i nvoke  
i d  i s  fi n ished .  
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The  method  i s  part of the  implementation  of the  Wri teDataToDevice  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  I den ti fi er of the  down load  request.  

success  Noti fi cati on  by a  DTM ,  whether the  asynch ronous  down load  functi on  ca l l  
I D tmOn l i neParameter: : Down loadRequest()  i s  successfu l l y fi n i shed .  

Return  value  

None.  

Behavior 

Noti fication  by a  DTM,  whether the  asynchronous  down load  function  cal l  
I DtmOn l ineParameter: :Down loadRequest()  i s  successfu l l y fi n ished .  

Comments  

None.  

6.9.1 .4  OnErrorMessage 

HRESULT OnErrorMessage(  

[ i n ]  BSTR systemTag,  

[ i n ]  BSTR errorMessage);  

Description  

Noti fication  by a  DTM  abou t errors  during  a  function  cal l .  

The  method  i s  implementation  of the  OnErrorMessage  service  as  defined  in  I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

errorMessage  Human  readable  error message.  

Return  value  

None.  

Behavior 

The  method  i s  necessary i f the  DTM  works  wi thou t a  user i n terface.  I f a  DTM  works  wi thou t 
user i n terface  i t  i s  not a l lowed  to  d isplay any error message  wi th in  own  d ia log  windows.  

I t’ s  up  to  the  Frame  Appl ication  to  hand le  the  i n formation .  I n  case  of errors  or warn ings,  the  
human  readable  string  can  be  d isplayed  i n  a  d ia log  box of the  Frame  Appl ication .  

Comments  

I n  order to  g i ve  user helpfu l  h in ts  concern ing  errors,  i t  i s  recommended  to  use  th is  method  i n  
cases,  where  a  function  cal l  fa i l ed  and  I Fd tDia log : :UserDialog()  not be  used .  
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6.9.1 .5  OnFunctionChanged  

HRESULT OnFunctionChanged(  

[i n ]  BSTR systemTag);  

Description  

Noti fication  of a  DTM  that the  i n formation  about i ts  curren t avai l able  add i tional  functional i ty 
has  changed .  

The  method  i s  part of the  implementation  of the  OnFunctionChanged  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

None.  

Behavior 

The  method  i s  used  i f the  add i tional  functional i ty depends  on  the  configuration  of a  device.  
Via  th is  method  the  DTM  in forms  the  Frame  Appl ication  to  update  i ts  menus  or function  cal l s  
wh ich  reference  on  th is  extended  functional i ty.  The  Frame Appl ication  gets  the  actual  
avai lable  functional i ty via  I Dtm: :GetFunctions() .  

The  cal l  of th is  method  i s  mandatory for a  DTM  whenever status  or number of functions  has  
changed .  

Comments  

None.  

6.9.1 .6  OnChannelFunctionChanged  

HRESULT OnChannelFunctionChanged(  

[ i n ]  BSTR systemTag,  

[ i n ]  Fd tXPath  channelPath);  

Description  

Noti fication  of a  DTM  that the  i n formation  about channel  re lated  functional i ty has  changed .  

The  method  i s  part of the  implementation  of the  OnFunctionChanged  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

channe lPath  I den ti fi er of the  channel .  

Return  value  

None.  
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Behavior 

Via  th is  method  the  DTM  can  i n form  the  Frame  Appl ication  to  update  i ts  channel  related  
menus  wh ich  refer to  these  functions.  The  Frame Appl ication  gets  the  actual  avai lable  
functional i ty via  I Fd tChannelActiveXIn formation : :GetChannelFunctions() .  

Comments  

None.  

6.9.1 .7  On InvokedFunctionFin ished  

HRESULT On I nvokedFunctionFin ished(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  VARIANT_BOOL success);  

Description  

Noti fication  by a  DTM  that the  asynchronously i nvoked  function  cal l  i den ti fi ed  by the  i nvoke  id  
i s  fi n ished .  

The  method  i s  part of the  implementation  of the  I nvokeFunction  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  I den ti fi er of the  cl osed  appl i cati on .  

success  TRUE  i f the  operati on  i s  successfu l l y fi n i shed .  

Return  value  

None.  

Behavior 

Noti fication  by a  DTM,  whether the  asynchronously i nvoked  function  cal l  
I Dtm: : I nvokeFunctionRequest()  i s  successfu l l y fin ished .  

Comments  

None.  

6.9.1 .8  OnNavigation  

HRESULT OnNavigation(  

[ i n ]  BSTR systemTag);  

Description  

A DTM  sends  a  noti fi cation  to  cause  the  navigation  to  a  Frame Appl ication-speci fic 
appl ication .  

The  method  i s  a  technology-speci fic service.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  
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Return  value  

None.  

Behavior 

I f a  DTM  sends  a  navigation  request,  the  Frame Appl ication  decides  wh ich  appl ication  wi l l  be  
opened .  

For example,  i f a  DTM  is  started  for d iagnostic and  shows  the  curren t device  status,  the  user 
may want to  know,  where  the  device  i s  connected  wi th in  the  system  topology.  Therefore  the  
DTM  provides  a  menu  i tem  or bu tton  for chang ing  the  appl ication .  I f the  user selects  such  a  
‘navigation ’  e lement the  DTM  send  the  OnNavigate()  even t and  the  Frame  Appl ication  can  
open  the  system  topology tree.  

I n  general ,  the  Frame  Appl ication  has  started  the  DTM  and  checks  the  appl ication  con text to  
decide  wh ich  Frame Appl ication -speci fic  appl ication  wi l l  be  started  to  guaran tee  a  un ique  
navigation  behavior for the  user.  

The  Frame Appl ication  can  i den ti fy the  cal l ing  DTM  by the  systemTag .  

Comments  

None.  

6.9.1 .9  OnOnl ineStateChanged  

HRESULT OnOn l ineStateChanged(  

[i n ]  BSTR systemTag ,  

[i n ]  VARIANT_BOOL on l ineState);  

Description  

A DTM  sends  an  noti fication  about i ts  on l ine  state.  

The  method  i s  part  of the  implementation  of the  OnOn l ineStatusChanged  service  as  defined  
i n  I EC  62453-2 .  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

on l i neState  TRUE  means  that  the  DTM  i s  cu rren tl y on l i ne,  FALSE  means  that the  DTM  i s  
offl i ne.  

Return  value  

None.  

Behavior 

I f a  DTM  has  successfu l l y establ ished  a  connection  to  i ts  device  i t  sends  th is  noti fication  
(on l i neState=TRUE)  to  the  Frame Appl ication  so  that the  Frame  Appl ication  can  visual ize  the  
on l ine  state  of the  DTM.  After the  DTM  has  re leased  the  connection  i t  sends  again  the  
noti fication  (on l ineState=FALSE)  so  that the  Frame  Appl ication  can  update  i ts  view.  
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Comments  

The  DTM  i s  a l lowed  to  send  th is  noti fication  i f state  has  not changed  to  i n form  Frame 
Appl ication  that i t  i s  sti l l  i n  the  same  state.  Th is  may for example  happen  i f no  connection  can  
be  establ ished  (on l ineState=FALSE).  

The  Frame  Appl ication  shou ld  i gnore  these  add i tional  noti fications.  

6.9.1 .1 0  OnParameterChanged  

HRESULT OnParameterChanged(  

[ i n ]  BSTR systemTag ,  

[ i n ]  Fd tXmlDocument parameter);  

Description  

I n  case  of a  mu l ti -user envi ronment,  i t  can  be  necessary to  i n form  the  Frame  Appl ication  
about parameter changes.  

The  method  i s  implementation  of the  I nstanceDataChanged  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

parameter XML  documen t con ta i n i ng  the  changed  parameters .  

Return  value  

None.  

Behavior 

I f a  DTM  has  stored  any changed  data  i t  has  to  cal l  I DtmEvents: :OnParameterChanged()  wi th  
an  XML document con tain ing  the  i nstance-speci fic changes.  The  Frame  Appl ication  has  now 
to  i n form  a l l  DTMs  wh ich  reference  the  same  device  i nstance.  The  Frame  Appl ication  wi l l  
send  th is  XML document via  I Fd tEvents: :OnParameterChanged()  to  a l l  those  DTMs.  

Furthermore  the  Frame  Appl ication  wi l l  send  a  noti fication  to  the  correspond ing  paren t DTM  
via  I Fd tEvents: :OnCh i l dParameterChanged() .  

Comments  

Th is  noti fication  cou ld  a lso  be  used  by a  Frame Appl ication  to  tri gger an  update,  for example  
to  visual ize  the  topology i n formation .  

The  paren t DTM  gets  on ly a  noti fication ,  because  the  XML document,  exchanged  via  
OnParameterChanged(),  i s  DTM-speci fic and  cannot be  i n terpreted  by a  paren t DTM  
IDtmParameter: :GetParameters().  A paren t DTM,  wh ich  receives  such  a  noti fication ,  can  
update  i ts  ch i ld -speci fic data  by cal l ing  GetParameters()  at the  ch i l d  DTM.  
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6.9.1 . 1 1  OnPreparedToRelease 

HRESULT OnPreparedToRelease(  

[i n ]  BSTR systemTag);  

Description  

A DTM  sends  a  noti fication  that i t  can  be  released .  

The  method  i s  part of the  implementation  of the  terminate  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

Return  value  Description  

TRUE   

FALSE   

Behavior 

The  DTM  has  re leased  a l l  references  to  other components.  After the  Frame  Appl ication  has  
received  th is  noti fication  i t  can  release  the  DTM.  

Comments  

None.  

6.9.1 .1 2  OnPreparedToReleaseCommunication  

HRESULT OnPreparedToReleaseCommun ication(  

[ i n ]  BSTR systemTag);  

Description  

A DTM  sends  an  noti fication  that i ts  commun ication  poin ter can  be  re leased .  

The  method  i s  part  of the  implementation  of the  EnableCommun ication  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

None.  

Behavior 

The  DTM  has  released  a l l  references  of the  commun ication  poin ter set during  
IDtm: :SetCommun ication() .  After the  Frame Appl ication  has  received  th i s  noti fication  i t  can  
cal l  IDtm: :ReleaseCommun ication()  and  release  the  commun ication  poin ter i tsel f.  
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Comments  

None.  

6.9.1 .1 3  OnPrint 

HRESULT OnPrin t(  

[i n ]  BSTR systemTag ,  

[i n ]  Fd tXmlDocument functionCal l ) ;  

Description  

A DTM  sends  an  noti fication  that i t  wan ts  to  prin t a  DTM-speci fi c document.  

The  method  i s  a  technology-speci fic service.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

functi onCal l  XML  documen t con ta i n i ng  the  DTM-speci fi c  functi on  i d  for the  requested  
documen t speci fi ed  by the  DTMFuncti onCal lSchema.  

Return  value  

None.  

Behavior 

The  method  i s  used  i f a  DTM  wants  to  prin t i ts  speci fic documentation .  Therefore  i t  sends  via  
OnPrin t()  a  request to  the  Frame  Appl ication  wi th  a  function  i d  wh ich  i den ti fi es  the  DTM-
speci fic document.  Now the  Frame Appl ication  can  receive  th is  document via  
IDtmDocumentation : :GetDocumentation ()  and  send  i t  to  the  envi ronment-speci fic pri n ter.  

Comments  

None.  

6.9.1 .1 4 OnProgress  

HRESULT OnProgress(  

[ i n ]  BSTR systemTag,  

[ i n ]  BSTR ti tle ,  

[ i n ]  short percent,  

[ i n ]  VARIANT_BOOL show);  

Description  

A DTM  sends  a  noti fication  abou t the  progress  of hand l ing  of a  function  cal l .  

The  method  i s  implementation  of the  OnProgress  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

t i tl e  Descri pti on  of the  runn i ng  process.  
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Parameters  Description  

percent  S tate  of progress  0 . . 1 00  % .  

show Set  to  TRUE,  i f the  progress  shou l d  be  d i spl ayed ,  otherwi se  the  progress  wou l d  
not  be  shown  and  an  open  progress  bar sha l l  be  cl osed  wi th in  the  Frame  
Appl i cati on .  

Return  value  

None.  

Behavior 

Th is  method  shou ld  be  used  by DTMs  during  functions,  wh ich  may take  a  l onger time,  to  
i n form  the  Frame  Appl ication  and  at l east the  user abou t ongoing  activi ties.  I f a  DTM  cannot 
determine  the  real  progress,  i t  can  be  usefu l  to  change  for example  the  ti tl e .  

I t’ s  up  to  the  Frame  Appl i cation  how to  hand le  the  i n formation .  

Comments  

None.  

6.9.1 .1 5 OnScanResponse 

HRESULT OnScanResponse(  

[ i n ]  Fd tUU IDString  invokeI d ,  

[ i n ]  Fd tXmlDocument response);  

Description  

Returns  a  l i st  of fie ldbus  related  i n formation  to  i den ti fy the  connected  devices.  

The  method  i s  part  of the  implementation  of the  scan  service  as  defined  in  I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

Response  XML  documen t con ta i n i ng  the  resu l t  of the  topol ogy scan  speci fi ed  by the  
DTMTopologyScanSchema.  

Return  value  

None.  

Behavior 

Returns  an  XML document wh ich  con tains  a  l i st  of fie ldbus  re lated  in formation  to  i den ti fy the  
connected  devices.  I f no  devices  cou ld  be  found  the  l i st  wi l l  be  empty.  

Comments  

With in  FDT version  1 . 2 . 1  th is  method  i s  obsolete.  On ly DTMs  based  on  FDT version  1 . 2  are  
a l lowed  to  cal l  th is  method .  
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6.9.1 .1 6  OnUploadFin ished  

HRESULT OnUploadFin ished(  

[i n ]  Fd tUU IDString  i nvokeI d ,  

[i n ]  VARIANT_BOOL success);  

Description  

Noti fication  by a  DTM,  that the  asynchronous  upload  function  cal l  i den ti fied  by the  invoke  id  i s  
fi n ished .  

The  method  i s  part of the  implementation  of the  ReadDataFromDevice  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  I den ti fi er of the  up load  request.  

success  Noti fi cati on  by a  DTM ,  whether the  asynch ronousl y up l oad  functi on  cal l  
I D tmOn l i neParameter: : Upl oadRequest()  i s  successfu l l y fi n i shed .  

Return  value  

None.  

Behavior 

Noti fication  by a  DTM,  whether the  asynchronously upload  function  cal l  
I DtmOn l ineParameter: :UploadRequest()  i s  successfu l l y fi n ished .  

Comments  

None.  

6.9.2  In terface  IDtmEvents2  

6.9.2 .1  General  

Th is  i n terface  i s  the  cal lback-in terface  for DTMs  supporting  FDT version  1 . 2 . 1  or h igher 
version .  Th is  i n terface  extends  the  i n terface  IDtmEvents  by a  new method .  Th is  i n terface  i s  
mandatory.  

A DTM  supporting  1 . 2 . 1  or h igher version  shal l  cal l  IDtmEvents2,  i f the  Frame  Appl ication  
supports  th is  i n terface.  I nstead  of cal l i ng  IDtmEvents: :OnOnl ineStateChanged()  such  a  DTM  
then  shal l  use  the  IDtmEvents2: :OnStateChanged()  method .  

6.9.2 .2  OnStateChanged  

HRESULT OnStateChanged(  

[i n ]  BSTR systemTag ,  

[i n ]  Fd tXmlDocument xm ldoc);  

Description  

A DTM  sends  a  noti fication  abou t change  in  i ts  state.  
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The  method  i s  implementation  of the  OnOnl ineStatusChanged  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

xm l doc XML  documen t con ta i n i ng  the  functi on  i d  for the  requested  functi on  or user 
i n terface  speci fi ed  by the  DTMStateSchema.  

Return  value  

None.  

Behavior 

A DTM  has  performed  a  state  transi tions  accord ing  to  the  DTM  state  mach ine  between  one  of 
the  fol lowing  states:  

commun ication-set 

going-on l i ne  

going-offl i ne  

on l ine  

I f the  transi tion  was  triggered  by an  error cond i tion ,  for example  ConnectResponse  fa i led  or 
OnAbort,  the  fd t:Commun icationError i n formation  shal l  be  provided  wi th in  the  XML document.  

Comments  

None.  

6.9.3  In terface  IDtmScanEvents  

6.9.3.1  General  

Th is  i n terface  defines  cal l back methods,  cal led  by DTMs  when  return ing  scan  i n formation .  

6.9.3.2  OnScanResponse 

HRESULT OnScanResponse(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument response);  

Description  

Returns  a  l i st  of fie ldbus  related  in formation  to  i den ti fy the  connected  devices.  

The  method  i s  part of the  implementation  of the  scan  service  as  defined  i n  I EC  62453-2.  

Parameters  Description  

i nvoked ID  Un i que  i den ti fi cati on  of scan  request.  
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Return  value 

Return  value  Description  

response  XML  documen t con ta i n i ng  the  resu l t  of the  topol ogy scan  as  speci fi ed  by a  
fi e l dbus-speci fi c  schema  (FDTxxxScan I den tSchema)  .  The  fi e l dbus-speci fi c  
documen t shal l  be  transformed  u s i ng  protocol -speci fi c  xs l  to  get  a  protocol  
i ndependent  d ocument,  wh ich  shal l  va l i d ate  agai nst DTMScan I den tSchema.  

Behavior 

The  Commun ication  Channel  ca l l s  th is  method  to  return  provisional  resu l ts,  fi nal  scan  request 
resu l ts  or error i n formation .  

Comments  

I n formation  regard ing  the  type  of response  (provisional ,  fi nal  or error)  i s  part  of the  response  
document.  

6.9.3.3  OnScanHardwareResponse 

HRESULT OnScanHardwareResponse(  

[i n ]  Fd tUU IDString  invokeID,  

[i n ]  Fd tXmlDocument response);  

Description  

Noti fication  by a  DTM,  that asynchronous  scan  hardware  request operation  has  fin ished .  

The  method  i s  part of the  implementation  of the  HardwareIn formation  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvokeID  I den ti fi er of the  request.  

Response  XML  documen t con ta i n i ng  the  resu l t  of the  scan  hardware  request speci fi ed  by a  
fi e l dbus-speci fi c  schema  (FDTxxxScan I den tSchema)  i f request  was  cal l ed  at  a  
Gateway or Device  DTM .  The  fi e l dbus-speci fi c  documen t con ta in i ng  add i ti ona l  
manu factu rer-speci fi c  extensi ons  and  shal l  be  transformed  us i ng  protocol -
speci fi c  xs l  to  get  a  protocol  i ndependent  documen t  accord i ng  
DTMScan I den tSchema.  

I f request  was  cal l ed  at  a  Commun icati on  DTM ,  then  XML  documen t accord i ng  
DTMScan I den tSchema  i s  retu rned ,  wh ich  sha l l  not  be  transformed  ( I D  en tri es  
wh i ch  can  not  be  fi l l ed  are  l eft  empty) .  

Return  value  

None.  

Behavior 

Noti fication  by a  DTM,  that asynchronous  scan  hardware  request operation  has  fi n ished .  DTM  
passes  XML con tain ing  in formation  abou t found  hardware.  

I f the  operation  was  cal led  i n  con text of a  Commun ication  DTM,  then  the  XML con tains  
i n formation  of a l l  responsive  hardware  en ti ti es  ( in terface  cards,  modems…),  wh ich  can  be  
hand led  by th is  DTM  device  type.  

I f the  operation  was  cal led  i n  context of a  Gateway-/Device  DTM,  then  the  XML on ly contains  
i n formation  of s ing le  device  where  the  DTM  was  started  for.  
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The  XML con tains  error i n formation  i f the  scan  hardware  request fai led .  

Comments  

None.  

6.9.4 In terface  IDtmAuditTrai lEvents  

6.9.4.1  General  

Th is  i n terface  shal l  be  used  by a l l  DTMs  to  send  thei r aud i t  tra i l  i n formation  to  the  Frame  
Appl ication .  I t  i s  up  to  the  Frame Appl ication  to  implement the  aud i t-trai l -appl ication  i tsel f 
wh ich  records  the  device-speci fic i n formation  and  suppl ies  the  user i n terface.  

6.9.4.2  OnAuditTrai lEvent 

HRESULT OnAud i tTrai lEvent(  

[ i n ]  BSTR systemTag ,  

[ i n ]  Fd tXmlDocument logEntry);  

Description  

Noti fication  by a  DTM  abou t changed  data  to  be  recorded  by the  Frame  Appl ication ’s  aud i t 
tra i l  tool .  

The  method  i s  part of the  implementation  of the  RecordAud i tTrai lEvent service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance  

l ogEn try XML  documen t con ta i n i ng  the  changes  speci fi ed  by the  DTMAud i tTrai lSchema  

Return  value  

None.  

Behavior 

A DTM  shal l  ca l l  th is  function  at the  Frame Appl ication  to  add  an  en try to  the  aud i t  trai l  record .  

Comments  

The  con ten t of the  l og-entry depends  on  the  DTM.  The  implementation  of the  aud i t  tra i l  tool  i s  
Frame Appl ication-speci fic.  

6.9.4.3  OnEndTransaction  

HRESULT OnEndTransaction (  

[i n ]  BSTR systemTag ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

A DTM  sends  an  noti fication  to  close  the  aud i t  trai l  sequence.  
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The  method  i s  part  of the  implementation  of the  RecordAud i tTrai lEvent service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

Return  value  Description  

TRUE  Aud i t  tra i l  session  cl osed .  

FALSE  The  operati on  fa i l ed .  

Behavior 

A DTM  cal ls  th is  function  at  the  Frame  Appl ication  i f i t  wan ts  to  close  the  aud i t  trai l  record  
opened  by IDtmAud i tTrai lEvents: :OnStartTransaction () .  

Comments  

When  the  record  has  been  closed ,  the  Frame Appl ication  may use  i t  for i ts  own  speci fic aud i t  
tra i l  functions  l i ke  add ing  comments,  time  stamps,  etc.  

6.9.4.4 OnStartTransaction  

HRESULT OnStartTransaction(  

[i n ]  BSTR systemTag ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Noti fication  by a  DTM  that the  fol l owing  changes  shou ld  be  recorded  by the  Frame  
Appl ication ’s  aud i t  trai l  tool .  

The  method  i s  part of the  implementation  of the  RecordAud i tTrai lEvent service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

  

Return  value  

Return  value   Description  

TRUE  The  aud i t  tra i l  appl i cati on  a l l ows  to  open  a  new sess ion .  

FALSE  The  operati on  fa i l ed .  

Behavior 

A DTM  cal ls  th is  function  at the  Frame  Appl ication  to  request aud i t  trai l  for the  fol lowing  
actions  l i ke  configuration  or s imu lation .  Al l  cal l s  of OnAud i tTrai lEvent()  wi l l  be  recorded  un ti l  
the  record  i s  closed  by IDtmAud i tTrai lEvents: :OnEndTransaction().  

Comments  

None.  
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6.9.5  In terface  IFdtActiveX 

Th is  i n terface  shal l  be  provided  by a  Frame Appl ication  that supports  a  GU I .  

6.9.5.1  C loseActiveXControlRequest 

HRESULT CloseActiveXControlRequest(  

[ i n ]  Fd tUU IDString  i nvokeI d ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

A DTM  sends  a  request to  close  one  of i ts  ActiveX  con trols.  

The  method  i s  part of the  implementation  of the  ClosePresentationRequest service  as  defined  
i n  I EC  62453-2 .  

Parameters  Description  

i nvokeI d  I den ti fi er for the  s tarted  Acti veX  con trol .  

Return  value  

Return  value   Description  

TRUE  The  Acti veX  con tro l  wi l l  be  re l eased  by the  Frame  Appl i cati on  

FALSE  The  operati on  fa i l ed .  

Behavior 

Th is  method  i s  used  by a  DTM  i f i t  wan ts  to  close  an  ActiveX  u ser i n terface  wh ich  was  
i nstan tiated  and  embedded  by the  Frame  Appl ication .  The  Frame  Appl ication  wi l l  release  the  
l i nk between  the  user i n terface  and  the  DTM  via  IDtmActiveXControl : :PrepareToRelease().  

Comments  

None  

6.9.5.2  OpenActiveXControlRequest 

HRESULT OpenActiveXControlRequest(  

[ i n ]  BSTR systemTag ,  

[ i n ]  Fd tXmlDocument functionCal l ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Request of a  DTM  to  start a  DTM  GU I  defined  by the  function  cal l  i d .  

The  method  i s  part of the  implementation  of the  OpenPresentationRequest service  as  defined  
i n  I EC  62453-2 .  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

functi onCal l  XML  documen t con ta i n i ng  the  DTM-speci fi c  functi on  i d  for the  requested  user 
i n terface  speci fi ed  by the  DTMFuncti onCal lSchema.  
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Return  value 

Return  value   Description  

TRUE  The  requested  Acti veX  con tro l  wi l l  be  i n stan ti a ted  by the  Frame  Appl i cati on .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Th is  method  i s  used  by a  DTM  i f i t  wan ts  to  open  an  ActiveX  u ser i n terface  wh ich  shal l  be  
i nstantiated  and  embedded  by the  Frame  Appl ication .  The  Frame Appl ication  wi l l  establ i sh  the  
l i nk between  the  new user i n terface  and  the  DTM  via  IDtmActiveXControl : : I n i t() .  

Comments  

The  DTM  has  a lso  take  i n to  account the  add i tional  i n formation  (appl ication  i d  and  operation  
phase)  passed  via  the  XML document.  

I n  general  i t  i s  expected  that the  ActiveX  behaves  l i ke  a  modeless  d ialog .  

6.9.6  In terface  IFdtActiveX2  

Th is  i n terface  extends  the  in terface  I Fd tActiveX by new methods.  Th is  i n terface  i s  mandatory.  

6.9.6.1  OpenDialogActiveXControlRequest 

HRESULT OpenDialogActiveXControlRequest(  

[i n ]  BSTR systemTag ,  

[i n ]  Fd tXmlDocument functionCal l ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Request to  open  ActiveX  con trol  for a  certain  DTM  in  a  modal  d ia log  of Frame  Appl ication .  

The  method  i s  part  of the  implementation  of the  OpenPresentationRequest service  as  defined  
in  I EC  62453-2 .  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

functi onCal l  XML  documen t con ta i n i ng  the  DTM-speci fi c  functi on  i d  for the  requested  user 
i n terface  speci fi ed  by the  DTMFuncti onCal lSchema.  

Return  value  

Return  value  Description  

TRUE  The  requested  Acti veX  con tro l  was  i nstan ti ated  by the  Frame  Appl i cati on  

FALSE  The  operati on  fa i l ed  ( i . e .  because  Frame  Appl i cati on  i s  runn ing  wi thou t  u ser 
i n terface).  

Behavior 

Th is  method  i s  used  to  open  an  ActiveX  u ser i n terface,  wh ich  shal l  be  i nstan tiated  and  
embedded  i n  a  modal  d ia log  by the  Frame Appl i cation .  The  Frame Appl i cation  wi l l  establ ish  
the  l i nk between  the  new user i n terface  and  the  DTM  via  IDtmActiveXControl : : I n i t() .  
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Th is  method  behaves  a lways  modal .  Frame  Appl ication  at  l east has  to  ensure  that a l l  
ActiveX  con trols  of ca l l i ng  DTM  are  d isabled ;  no  fu rther user i npu t i s  possible.  

The  opened  ActiveX  u ser i n terface  shal l  ca l l  I Fd tActiveX:CloseActiveXControlRequest()  i f i t  
wants  to  be  closed  later.  OpenDialogActiveXControlRequest()  works  synchronously so  that 
the  DTM  is  b lock un ti l  ActiveX  u ser i n terface  and  correspond ing  d ia log  are  closed .  

Comments  

A DTM  always  shou ld  use  th is  method  for more  complex d ia logs  rather than  cal l i ng  
I Fd tDia log : :UserDialog()  wi th  FDTUserMessageSchema XML con tain ing  variables  to  ed i t,  
because  th is  i s  not supported  by a lmost a l l  Frame  Appl ications.  Cal l  of 
I Fd tDia log : :UserDialog()  shou ld  be  preferred  i f FDTUserMessage  XML on ly contains  text 
l i nes.  

Cal ler of OpenDialogActiveXControlRequest()  have  to  be  aware  of some  synchron ization  
ci rcumstances  wh ich  ari se  i f modal  d ia logs  are  opened .  FDT 1 . 2  addendum  speci fication  
d iscusses  th is  topic for I Fd tDialog : :UserDialog()  and  IDtmEvents:OnErrorMessage()  ca l l s  
(refer FDT V 1 . 2  – May 2003  – Addendum,  chapter 2 . 30.4  – A closer l ook at message  l oops).  

6.9.6.2  OpenDialogChannelActiveXControlRequest 

HRESULT OpenDialogChannelActiveXControlRequest(  

[i n ]  BSTR channelPath ,  

[i n ]  Fd tXmlDocument functionCal l ,   

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Request to  open  ActiveX  con trol  for a  certa in  FDT-Channel  object ( identi fied  by the  
channelPath)  i n  a  modal  d ia log  of Frame  Appl ication .  

The  method  i s  part of the  implementation  of the  OpenPresentationRequest service  as  defined  
i n  I EC  62453-2 .  

Parameters  Description  

channe lPath  I den ti fi er of the  channel  i n stance  (as  retu rned  by 
I Fd tChannel : :GetChannelPath ()) .  

functi onCal l  XML  documen t con ta i n i ng  the  Acti veX  fu ncti on  i d  for the  requested  user 
i n terface  speci fi ed  by the  DTMFuncti onCal lSchema.  

Return  value  

Return  value  Description  

TRUE  The  requested  Acti veX  con tro l  was  i nstan ti ated  by the  Frame  Appl i cati on  

FALSE  The  operati on  fa i l ed  ( i . e .  because  Frame  Appl i cati on  i s  runn ing  wi thou t  u ser 
i n terface).  

Behavior 

Th is  method  i s  used  to  open  an  ActiveX  u ser i n terface,  wh ich  shal l  be  i nstan tiated  and  
embedded  i n  a  modal  d ia log  by the  Frame Appl i cation .  The  Frame Appl i cation  wi l l  establ ish  
the  l i nk between  the  new user i n terface  and  the  channel  via  
I Fd tChannelActiveXControl2 : : I n i t2() .  
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Th is  method  behaves  a lways  modal .  Frame Appl ication  at  l east has  to  ensure  that a l l  
ActiveX  con trols  of related  DTM  are  d isabled ;  no  fu rther user i npu t i s  possible.  

The  opened  ActiveX user i n terface  shal l  cal l  
I Fd tActiveX2:CloseChannelActiveXControlRequest()  i f i t  wan ts  to  be  closed  l ater.  
OpenDialogChannelActiveXControlRequest()  works  synchronously so  that the  cal l  i s  b lock 
un ti l  ActiveX  u ser i n terface  and  correspond ing  d ia log  are  closed .  

Comments  

Th is  function  shou ld  be  used  for more  complex d ia logs  rather than  cal l i ng  
I Fd tDia log : :UserDialog()  wi th  FDTUserMessageSchema XML con tain ing  variables  to  ed i t,  
because  th is  i s  not supported  by a lmost a l l  Frame Appl ications.  Cal l  of 
I Fd tDia log : :UserDialog()  shou ld  be  preferred  i f FDTUserMessage  XML on ly con tains  text 
l i nes.  

The  cal ler of OpenDialogChannelActiveXControlRequest()  shal l  be  aware  of some  
synchron ization  ci rcumstances  wh ich  arise  i f modal  d ia logs  are  opened .  The  FDT 1 . 2  
addendum  speci fication  d iscusses  th is  topic for I Fd tDialog : :UserDialog()  and  
IDtmEvents:OnErrorMessage()  ca l l s  (refer FDT V 1 . 2  – May 2003  – Addendum,  chapter 
2 . 30.4  – A closer l ook at message  l oops,  paragraph  DTM’s  poin t of view).  

6.9.6.3  CloseChannelActiveXControlRequest 

HRESULT CloseChannelActiveXControlRequest(  

[i n ]  Fd tUU IDString  i nvokeI d ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

A DTM  sends  a  request to  close  one  of i ts  ActiveX  con trols.  

The  method  i s  part of the  implementation  of the  ClosePresentationRequest service  as  defined  
in  I EC  62453-2 .  

Parameters  Description  

i nvokeI d  I den ti fi er for the  s tarted  Acti veX  con trol .  

Return  value  

Return  value   Description  

TRUE  The  Acti veX  con tro l  wi l l  be  re l eased  by the  Frame  Appl i cati on .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Th is  method  i s  used  by a  DTM  i f i t  wan ts  to  close  an  ActiveX  u ser i n terface  wh ich  was  
i nstan tiated  and  embedded  by the  Frame  Appl ication .  The  Frame  Appl ication  wi l l  release  the  
l i nk between  the  user i n terface  and  the  FDT-Channel  object.  Th is  i s  done  via  
I Fd tChannelActiveXControl : :PrepareToRelease().  

Comments  

None.  
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6.9.6.4 OpenChannelActiveXControlRequest 

HRESULT OpenChannelActiveXControlRequest(  

[i n ]  BSTR channelPath ,  

[i n ]  Fd tXmlDocument functionCal l ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Request to  start  an  ActiveX  functional i ty defined  by the  function  cal l  i d  for a  certa in  
FDT_Channel  object ( iden ti fied  by the  channelPath).  

The  method  i s  part  of the  implementation  of the  OpenPresentationRequest service  as  defined  
i n  I EC  62453-2 .  

Parameters  Description  

channe lPath  I den ti fi er of the  channel  i n stance  (as  retu rned  by 
I Fd tChannel : :GetChannelPath ()) .  

functi onCal l  XML  documen t con ta i n i ng  the  Acti veX  fu ncti on  i d  for the  requested  user 
i n terface  speci fi ed  by the  DTMFuncti onCal lSchema.  

Return  value  

Return  value  Description  

TRUE  The  requested  Acti veX  con tro l  wi l l  be  i nstan ti ated  by the  Frame  Appl i cati on .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Th is  method  i s  used  i f the  cal ler wants  to  open  an  ActiveX  u ser i n terface  wh ich  shal l  be  
i nstan tiated  and  embedded  by the  Frame  Appl ication .  The  Frame  Appl ication  wi l l  establ ish  the  
l i nk between  the  new user i n terface  and  the  re lated  object via  
I Fd tChannelActiveXControl : : I n i t() .  

Comments  

The  cal ler of th is  method  has  a lso  to  take  in to  account the  add i tional  i n formation  (appl i cation  
i d  and  operation  phase)  passed  via  the  XML document.  

The  Frame  Appl ication  creates  the  Channel  ActiveX and  assigns  i t  to  the  FDT-Channel  object 
(referenced  by channelPath)  by cal l i ng  I Fd tChannelActiveXControl : : I n i t() .  

6.9.7  In terface  IFdtBu lkData  

The  bu lk data  i n terface  offers  DTMs the  possibi l i ty,  to  store  a  b ig  amount of add i tional  data  
l i ke  protocols  of measured  values  or h istorical  data  of configuration  changes.  The  DTMs  are  
able  to  do  that i n  a  private  way.  

I f access  to  these  data  i s  not possib le,  there  shal l  be  no  impact on  the  i nstance-speci fic 
configuration  data  set of a  DTM.  The  i nstance  data  set of a  DTM  shal l  be  a lways  consistent to  
the  configuration  data  stored  via  the  standard  I PersistXXX in terface.  I t  i s  the  responsibi l i ty of 
the  Frame  Appl ication  to  create  a  backup  strategy for th is  type  of data.  

The  in terface  hand les  bu lks  of data  at a  device  l evel .  
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6.9.7.1  GetInstanceRelatedPath  

HRESULT GetI nstanceRelatedPath(  

[i n ]  BSTR systemTag ,  

[ou t,  retval ]  BSTR*  resu l t) ;  

Description  

Returns  the  i nstance  related  path  for bu lk data.  

The  method  i s  part of the  implementation  of the  GetPrivateDtmStorageInfo  service  as  defined  
i n  I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

Return  value  Description  

Resu l t  I n stance  re l ated  path  (fi l e  system-d i rectory)  for bu l k  data  i ncl ud i ng  a  tra i l i ng  
backsl ash .  

Behavior 

The  Frame Appl ication  offers  a  DTM  a  way to  request an  i nstance-speci fic path  to  an  area  
wh ich  cou ld  be  used  to  store  data  in  a  DTM-speci fi c way.  I t  i s  up  to  a  DTM  to  decide  i n  wh ich  
way the  data  wi l l  be  stored .  I t  cou ld  be  a  b inary format by using  I Storage  or PropertyBag  or 
even  an  ASCI I -Fi le .  

The  Frame Appl ication  i s  responsible  to  provide  a  un ique  path  for each  i nstance.  I t  shal l  be  
an  absolu te  path  to  a l l ow a  DTM  the  d i rect access.  

Comments  

A DTM  shal l  work wi thout any s i de  effects  i f a  path  i s  not avai lable.  

A DTM  shal l  cl ean  up  the  area  speci fied  by the  i nstance  re lated  path  i f 
I Dtm: :PrepareToDelete()  i s  cal led .  

There  i s  no  FDT-speci fic l ocking  mechan ism,  so  the  DTM  is  responsible  for consistency of 
data.  

6.9.7.2  GetProjectRelatedPath  

HRESULT GetProjectRelatedPath(  

[i n ]  BSTR systemTag ,   

[ou t,  retval ]  BSTR*  resu l t) ;  

Description  

Returns  the  project re lated  path  for bu lk data.  Returns  a  un ique  fi l e  system  path  (d i rectory)  for 
any combination  of project and  DTM  type  (e. g .  i t  returns  d i fferen t paths  for the  same  DTM  
type  wi th in  two  projects).  

The  method  i s  part of the  implementation  of the  GetPrivateDtmStorageInfo  service  as  defined  
i n  I EC  62453-2 .  
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Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

Return  value  Description  

resu l t  Pro j ect re l ated  path  (d i rectory)  for bu l k data  i ncl ud i ng  a  tra i l i ng  backsl ash .  

Behavior 

The  Frame  Appl ication  offers  a  DTM  a  way to  request a  project-speci fic path  to  an  area  wh ich  
cou ld  be  used  to  store  data  i n  a  DTM-speci fic  way.  I t  i s  up  to  a  DTM  to  decide  in  wh ich  way 
the  data  wi l l  be  stored .  I t  cou ld  be  a  b inary format by using  I Storage  or PropertyBag  or even  
an  ASCI I -F i le .  

The  Frame Appl ication  i s  responsible  to  provide  a  un ique  path  for each  DTM  type  wi th in  a  
project.  I t  shal l  be  an  absolu te  path  to  a l l ow a  DTM  the  d i rect access.  

Comments  

A DTM  shal l  work wi thout any si de  effects  i f a  path  i s  not avai lable.  

I f the  DTM  holds  any references  between  project and  i nstance  re lated  data  i t  shal l  clean  up  
these  data  i f I Dtm: :PrepareToDelete()  i s  ca l l ed  

There  i s  no  FDT-speci fic l ocking  mechan ism,  so  the  DTM  i s  responsible  for consistency of 
data.  

6.9.8  In terface  IFdtContainer 

Th is  i s  the  main  i n terface  of the  Frame  Appl ication .  I t  supports  the  functions  for the  i nstance  
data  management l i ke  locking  wi th in  a  mu l ti -user system.  

6.9.8.1  GetXmlSchemaPath  

HRESULT GetXmlSchemaPath(  

[ou t,  retval ]  BSTR*  resu l t) ;  

Description  

Returns  a  path  where  the  defau l t  schemas  are  stored .  

The  method  i s  a  technology-speci fic service.  

Return  value 

Return  value  Description  

Resu l t  Path  to  the  defau l t  schemas  i ncl ud i ng  a  tra i l i ng  backsl ash .  

Behavior 

Th is  function  returns  the  fi l e  system  path  to  the  FDT defau l t  XML schemas.  

Comments  

None.  
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6.9.8.2  LockDataSet 

HRESULT LockDataSet(  

[i n ]  BSTR systemTag ,   

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

A DTM  sends  an  noti fication  to  the  Frame  Appl ication  that i t  wan ts  to  have  exclusive  wri te  
access  for the  curren tly l oaded  data  set.  

The  method  i s  part  of the  implementation  of the  LockI nstanceData  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

Return  value  Description  

TRUE  Data  set  i s  l ocked  for wri te  access.  

FALSE  Data  set  cou l d  not  be  l ocked .  DTM  has  read  access  on l y  

Behavior 

Via  th is  method  a  DTM  noti fies  the  database  that i t  wan ts  to  mod i fy or delete  the  speci fied  
i nstance  data  set.  I t  i s  up  to  the  Frame  Appl ication  to  val idate  th is  request wi th in  a  mu l ti -user 
mu l ti -session  system.  I f the  request fa i l s ,  the  DTM  shal l  not change  any data  and  shou ld  set 
a l l  i npu t fie lds  to  ‘ non  ed i t’  i n  case  of an  open  user i n terface.  

I t  i s  i n  the  responsibi l i ty of the  Frame  Appl ication  to  reject wri te-requests  i f a  DTM  does  not 
take  care  abou t i ts  read  on ly status.  

A DTM  shal l  not l ock i ts  i nstance  data  for the  complete  l i fetime.  I nstead  the  DTM  shou ld  try to  
l ock data  on ly i f i nstance  data  i s  going  to  be  mod i fied  and  shou ld  un lock the  data  after the  
i nstance  data  i s  saved  and  no  fu rther mod i fications  are  expected .  

Comments  

With in  a  s ing le  user system  the  method  returns  a lways  TRUE.  

Examples  for l ock cond i tions  are  

•  a  user i n terface  i s  acti ve,  that a l l ows  chang ing  the  i nstance  data,  

•  the  DTM  received  the  request to  change  data  via  i ts  COM-in terfaces  ( IDtmParameter,  
I DtmInstanceData).  
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6.9.8.3  SaveRequest 

HRESULT SaveRequest(  

[i n ]  BSTR systemTag ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

I n forms  the  Frame  Appl ication  that i t  shou ld  store  the  changed  data.  

The  method  i s  part of the  implementation  of the  SaveI nstanceData  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

Return  value   Description  

TRUE  Data  set  wi l l  be  saved .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Via  th is  method  a  DTM  noti fies  the  Frame  Appl ication  that i t  wan ts  to  save  i ts  data.  I t  i s  up  to  
the  Frame  Appl ication  to  store  the  data.  

The  Frame  Appl ication  gets  the  data  i t  has  to  store  via  the  standard  storage  in terfaces.  

Transien t data  remains  i n  transien t state  un ti l  the  Frame  Appl ication  successfu l l y completes  
I PersistXXX:Save() .  

Comments  

Th is  method  i s  the  on ly method  to  i n form  the  Frame  Appl ication  that i t  shou ld  store  the  
changed  data.  Even  i f the  I PersistXXX: : I sDi rty property i s  avai lable,  i t  wi l l  not be  used  by a  
Frame  Appl ication .  The  Frame  Appl ication  cou ld  a lso  in i tiate  the  persistence  i n terface  of a  
DTM  by i tsel f.  

Concern ing  mu l ti -user access  the  Frame  Appl ication  shal l  reject the  save  request i f the  DTM  
has  no  wri te  access  ri gh ts.  

Storing  the  data  triggers  IDtmEvents: :OnParameterChange()  wh ich  can  l ead  to  actions  i n  the  
system  and  I Fd tEvents: :OnCh i ldParameterChange()  noti fications  wh ich  m igh t start a  new 
DTM  (or a  whole  l i ne) .  Th is  can  l ead  to  performance  i ssues.  

Therefore  a  DTM  shou ld  l im i t  the  cal l s  to  IDtmEvents: :SaveRequest() .  

For exmple,  DTM  shou ld  not fi re  SaveRequest()  for every s i ng le  change  in  a  user i n terface,  
i nstead  i t  shou ld  on ly cal l  SaveRequest()  once  when  the  user i n terface  i s  closed .  

The  Frame  Appl ication  decides  whether and  when  the  DTM  related  instance  data  set wi l l  be  
stored  in to  the  data  base.  The  Frame  Appl ication  requests  the  DTM  to  store  by cal l ing  
I PersistXXX: :Save()  on  the  DTM.  After executing  the  save  procedure  successfu l l y,  the  DTM  
data  set i s  i n  storage  state  “persisten t” .  
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6.9.8.4 Un lockDataSet 

HRESULT Un lockDataSet(  

[i n ]  BSTR systemTag ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Noti fication  to  the  Frame Appl ication  that the  DTM  wants  to  un lock a  data  set and  needs  on ly 
read  access  for the  cu rren tl y loaded  data  set.  

The  method  i s  part of the  implementation  of the  Un lockInstanceData  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

Return  value  Description  

TRUE  Data  set  i s  u n l ocked .  

FALSE  Data  set  i s  s ti l l  l ocked .  

Behavior 

Via  th is  method  a  DTM  noti fies  the  Frame  Appl ication  that i t  has  fin ished  the  mod i fication  of 
the  instance  data  set.  I t  i s  up  to  the  Frame Appl ication  to  manage  the  noti fication  of a l l  
dependent components,  for example  via  I Fd tEvents: :OnParameterChanged()  wi th in  a  mu l ti -
user mu l ti -session  system.  

I f the  request fa i l s,  the  DTM  shou ld  noti fy the  Frame  Appl ication  via  
IDtmEvents:OnErrorMessage()  to  cause  a  system  admin istrator to  clean  up  the  database.  

A DTM  shal l  not l ock i t’ s  i nstance  data  for i ts  complete  l i fetime.  I nstead  the  DTM  shou ld  try to  
l ock data  on ly i f i nstance  data  i s  going  to  be  mod i fied  and  shou ld  un lock the  data  after the  
i nstance  data  i s  saved  and  no  fu rther mod i fications  are  expected .   

Comments  

With in  a  s ing le  user system  the  method  returns  a lways  TRUE.  

6.9.9  In terface  IFdtDialog  

6.9.9.1  General  

Th is  i n terface  provides  a  functional i ty wh ich  a l lows  a  DTM  to  d isplay messages  l i ke  error,  
warn ing  and  i n formation .  
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6.9.9.2  UserDialog  

HRESULT UserDialog(  

[i n ]  BSTR systemTag ,  

[i n ]  Fd tXmlDocument userMessage,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Cal l  the  Frame  Appl ication  to  d isplay a  message.  

The  method  i s  implementation  of the  UserDialog  service  as  defined  in  I EC  62453-2 .  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

u serMessage  XML  documen t accord i ng  to  the  message  speci fi ed  by the  
FDTUserMessageSchema.  

Return  value  

Return  value  Description  

resu l t  XML  documen t accord i ng  to  the  u ser acti on  speci fi ed  by the  
FDTUserMessageSchema behavior.  

Behavior 

A DTM  shou ld  a lways  use  th is  method  for standard  user d ia logs  l i ke  error or i n formation  
messages.  Especia l l y i f a  DTM  i s  not a l lowed  to  open  a  user d ia log  (see  
IDtm: :PrivateDialogEnabled())  th is  method  i s  ca l led  to  i nstruct the  Frame  Appl ication  to  open  
i t.  The  method  wi l l  return  the  selection  of the  user action  or the  speci fied  defau l t  answer of the  
d ia log .  

I t  i s  up  to  the  Frame  Appl ication  to  open  a  d ia log  or to  send  the  defau l t  answer.  

The  Frame Appl ication  shou ld  answer wi th in  a  proper time-space,  because  the  method  works  
synchronously so  that the  DTM  is  b locked  un ti l  i t  receives  the  answer.  

I n  case  of a  d i stribu ted  system  the  Frame Appl ication  shal l  ensure  d isplaying  the  user d ialog  
and  the  user i n terface  of the  DTM  at the  same  workplace.  

Comments  

None.  

6.9.1 0  In terface  IFdtTopology 

6.9. 1 0. 1  General  

Th is  i n terface  provides  the  access  to  the  complete  system  topology.  A Frame  Appl ication  has  
a lways  to  configure  the  sub-topology of a  channel  via  the  i n terface  I Fd tChannelSubTopology,  
so  that the  channel  or at  l east the  correspond ing  DTM  can  val i date  the  connections.  
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6.9.1 0.2  CreateChi ld  

HRESULT CreateCh i ld (  

[i n ]  Fd tXmlDocument deviceType,  

[i n ]  Fd tXPath  channelPath ,  

[ou t,  retval ]  BSTR*  resu l t) ;  

Description  

A DTM  sends  a  request to  the  Frame  Appl ication  to  create  a  new instance  data  set of the  
speci fied  device  type.  

The  method  i s  the  implementation  of the  CreateCh i l d  service  for a  DTM  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

devi ceType  XML  documen t con ta i n i ng  the  i n formati on  speci fi ed  by DTM In i tSchema.  

channe lPath  Speci fi es  the  channel  path  of the  paren t  DTM  to  wh ich  the  newly created  
i nstance  data  set  shou l d  be  p l aced .  

Return  value  

Return  value  Description  

resu l t  System  tag  of the  DTM .  I f the  operati on  fa i l ed ,  a  NULL  poi n ter wi l l  be  retu rned .  

Behavior 

Returns  the  system  tag  of the  DTM  wh ich  i s  newly created .  The  DTM  is  i nstan tiated  by the  
Frame Appl i cation .  I f the  operation  fa i led ,  a  NULL poin ter wi l l  be  returned .  The  Frame 
Appl ication  has  to  implement the  behavior described  i n  7 . 1 3. 1 .  I t  i s  a lso  i n  the  responsibi l i ty of 
the  Frame  Appl ication  to  i nsert the  created  DTM  in to  the  topology.  

Comments  

None.  

6.9.1 0.3  DeleteChi ld  

HRESULT DeleteCh i l d (  

[i n ]  BSTR systemTag ,  

[i n ]  Fd tXPath  channelPath ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Remove  the  DTM  speci fied  by systemTag  from  the  topology i denti fied  by channelPath .  I f th is  
was  the  last reference  wi th in  the  topology,  remove  the  i nstance  data  set.  

The  method  i s  the  implementation  of the  DeleteCh i l d  service  for a  DTM  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  to  remove.  

channe lPath  Path  of channel  of paren t.  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 1 37  – 

Return  value  

Return  value  Description  

TRUE  Operati on  succeeded .  

FALSE  Operati on  fa i l ed .  

Behavior 

Remove  the  DTM  speci fied  by systemTag  from  the  topology i den ti fied  by channelPath .  
Therefore  the  Frame  Appl ication  has  to  cal l  Val idateRemoveCh i ld ().  I f th i s  was  the  last 
reference  wi th in  the  topology,  the  Frame  Appl ication  has  to  delete  the  instance  data  set.  The  
Frame  Appl ication  has  to  cal l  IDtm: :PrepareToDelete()  wi th  respect of the  behavior.  The  
operation  wi l l  a l so  fa i l ,  i f a  sub-topology exists.  

Comments  

None.  

6.9.1 0.4 GetChi ldNodes  

HRESULT GetCh i ldNodes(  

[ i n ]  BSTR systemTag ,  

[ i n ]  Fd tXPath  channelPath ,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Returns  an  XML document con tain ing  the  systemTags  of a l l  ch i l d  DTMs of the  DTM  i den ti fied  
by i ts  system  tag  and  the  channel  path .  

The  method  i s  the  implementation  of the  GetCh i ldNodes  service  for a  DTM  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

channe lPath  I den ti fi er of the  channel .  

Return  value  

Return  value  Description  

resu l t  XML  documen t con ta i n i ng  i n formation  accord ing  to  the  defi n i ti on  of 
DTMSystemTagListSchema.  

Behavior 

Returns  an  XML document con tain ing  the  systemTags  of a l l  ch i l d  DTMs of the  DTM  iden ti fied  
by i ts  system  tag  and  the  channel  path .  

The  topology i n formation  i s  g lobal ly accessible  for a l l  DTMs.  

Comments  

Only a  Frame  Appl ication  that supports  nested  communication  needs  to  implement th is  
method .  
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6.9.1 0.5  GetDtmForSystemTag  

HRESULT GetDtmForSystemTag(  

[i n ]  BSTR systemTag ,  

[ou t,  retval ]  IDtm*  resu l t) ;  

Description  

Return  the  associated  DTM  accord ing  the  g iven  system  tag .  

The  method  i s  the  implementation  of the  GetDtm  service  for a  DTM  as  defined  in  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device.  

Return  value  

Return  value  Description  

resu l t  Poi n ter to  a  DTM .  

Behavior 

Return  the  associated  DTM  accord ing  the  g iven  system  tag .  Add i tional  cal l s  wi th in  a  Frame  
Appl ication  instance  shal l  retu rn  the  i den tical  i n terface  poin ter.  

The  Frame Appl ication  shal l  implement a  kind  of reference  coun ting  wh ich  i s  requ i red  to  
hand le  mu l tip le  references  to  the  same  DTM  instance.  The  cal ler shal l  cal l  
ReleaseDtmForSystemTag()  to  re lease  the  reference.  

Comments  

None  

6.9.1 0.6  GetDtmInfoList 

HRESULT GetDtmIn foList(  

[ou t,  retval ]  Fd tXmlDocument *  resu l t) ;  

Description  

Returns  an  XML-document con tain ing  a  l i st  of DTM  related  i n formation .  Th is  i n formation  i s  
provided  via  the  DtmIn fo-structure  defined  wi th in  the  DTMInformationSchema.  

The  method  i s  the  implementation  of the  GetDtmIn foList  service  for DTM  related  i n formation  
as  defined  in  I EC  62453-2.  

Return  value  

Return  value  Description  

Resu l t  L i s t  of D tm I n fo  accord i ng  the  DTM I n foLi stSchema.  
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Behavior 

Returns  an  XML-document con tain ing  a  l i st  of DTM  related  i n formation .  Th is  i n formation  cou ld  
be  used  to  create  an  XML document of type  DTMIn i tSchema  accord ing  the  usage  of 
CreateDtmInstance() .  

Comments  

I t  i s  up  to  the  Frame Appl ication  to  decide  wh ich  DTM  in formation  wi l l  be  avai lable  via  the  l i st.  
For example  the  l i st  cou ld  con tain  on ly i n formation  concern ing  HART®  d evices  even  i f 
PROFIBUS  devices  are  instal led .  

6.9.1 0.7  GetParentNodes  

HRESULT GetParentNodes(  

[i n ]  BSTR systemTag ,  

[ou t,  retval ]  Fd tXmlDocument*  resu l t) ;  

Description  

Returns  an  XML-document contain ing  a  l i st of system  tags  of a l l  paren t DTMs  of the  DTM  
iden ti fied  by i ts  system  tag .  

The  method  i s  the  implementation  of the  ParentNodes  service  for DTMs  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

Return  value  Description  

resu l t  XML  documen t con ta i n i ng  a  l i s t  of system  tags  DTMSystemTagListSchema.  

Behavior 

Returns  a  l i st  of system  tags  of paren t DTMs.  The  topology i n formation  i s  g lobal l y accessib le  
for a l l  DTMs.  

Comments  

Only a  Frame  Appl ication  that supports  nested  communication  has  to  implement th is  
i n terface.  

6.9.1 0.8  MoveChi ld  

HRESULT MoveCh i l d (  

[ i n ]  BSTR systemTag,  

[ i n ]  Fd tXPath  destinationChannelPath ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Move  a  DTM  defined  by systemTag  from  the  curren t posi tion  wi th in  the  topology to  the  
posi tion  defined  by destinationChannelPath .  The  complete  sub  topology wi l l  be  moved .  

Copyright International  Electrotechnical  Commission  



 –  1 40  – I EC  TR 62453-41 :201 6    I EC  201 6  

The  method  i s  the  implementation  of the  MoveCh i ld  service  for a  DTM  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  to  move.  

desti nati onChannelPath  Path  of channel  of desti nati on  paren t.  

Return  value  

Return  value  Description  

TRUE  Data  Set  moved .  

FALSE  Operati on  fa i l ed .  

Behavior 

Moves  the  instance  data  set re lated  to  the  device  wh ich  i s  i denti fied  by the  systemTag .  

The  Frame  Appl ication  has  to  cal l  OnRemoveCh i l d ()  and  OnAddCh i l d () .  

Comments  

None.  

6.9.1 0.9  ReleaseDtmForSystemTag  

HRESULT ReleaseDtmForSystemTag(  

[ i n ]  BSTR systemTag ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

Release  the  associated  DTM  accord ing  the  g iven  system  tag .  

The  method  i s  the  implementation  of the  ReleaseDtm  service  for a  DTM  as  defined  in  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  to  re l ease.  

Return  value  

Return  value  Description  

TRUE  The  operati on  succeeded .  

FALSE  The  operati on  fa i l ed .  

Behavior 

Release  the  reference  to  the  associated  DTM  accord ing  the  g iven  system  tag .  Th is  method  i s  
used  on ly i n  combination  wi th  GetDtmForSystemTag().  

Comments  

None.  
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6.9.1 1  In terface  IDtmRedundancyEvents  

6.9.1 1 . 1  General  

Th is  Frame Appl ication  in terface  provides  access  for paren t components  hand l ing  redundant 
s laves.  A Frame  Appl ication  not implementing  th is  i n terface  i s  not able  to  d isplay redundancy 
i n formation  wi th in  i ts  topology i n formation  (for redundancy refer 5. 9)  

6.9.1 1 .2  OnAddedRedundantChi ld  

HRESULT OnAddedRedundantCh i l d (  

[i n ]  BSTR systemTag ,  

[i n ]  Fd tXPath  channelPath ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

A paren t component sends  th is  even t to  the  Frame  Appl ication  i f a  Device  DTM  hand l ing  a  
redundant device  i s  added  to  the  topology.  The  Frame Appl ication  i s  then  able  to  d isplay the  
i nstance  at an  add i tional  redundant Commun ication  Channel .  

The  method  i s  implementation  of the  OnAddedRedundantCh i ld  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  Device  DTM  i nstance  represen ti ng  a  redundan t  s l ave.  

channe lPath  Speci fi es  the  redundant  channe l  path  of the  paren t  DTM  to  wh i ch  the  DTM  i s  
connected  

Return  value  

Return  value  Description  

TRUE  Operati on  succeeded .  

FALSE  Operati on  fa i l ed .  

Behavior 

The  paren t component adds  the  Device  DTM  speci fied  by systemTag ,  hand l ing  a  redundant 
s lave,  to  the  Commun ication  Channel  i den ti fied  by channelPath .  The  Frame  Appl ication  shal l  
not ca l l  Val idateAddCh i ld ()  or OnAddCh i ld ()  on  th is  channel .  

Comments  

None.  
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6.9.1 1 .3  OnRemovedRedundantChi ld  

HRESULT OnRemovedRedundantCh i ld (  

[i n ]  BSTR systemTag ,  

[i n ]  Fd tXPath  channelPath ,  

[ou t,  retval ]  VARIANT_BOOL*  resu l t) ;  

Description  

A paren t component sends  th is  even t to  the  Frame  Appl ication  i f a  Device  DTM  hand l i ng  a  
redundant device  i s  removed  from  the  topology.  The  Frame Appl ication  i s  able  to  h ide  the  
i nstance  at  the  add i tional  redundant Commun ication  Channel .  

The  method  i s  implementation  of the  OnRemovedRedundantCh i l d  service  as  defined  in  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance  represen ti ng  a  redundan t  s l ave.  

channe lPath  Speci fi es  the  redundant  channe l  path  of the  paren t  DTM  to  wh i ch  the  DTM  i s  
connected .  

Return  value  

Return  value  Description  

TRUE  Operati on  succeeded .  

FALSE  Operati on  fa i l ed .  

Behavior 

The  paren t component removes  the  Device  DTM  speci fied  by systemTag ,  hand l ing  a  
redundant s lave,  from  the  Commun ication  Channel  i den ti fied  by channelPath .  The  Frame 
Appl ication  shal l  not ca l l  Val idateRemoveCh i ld ()  or OnRemoveChi ld ()  on  th is  channel .  

Comments  

None.  

6.9.1 2  In terface  IDtmSingleDeviceDataAccessEvents  

Th is  i n terface  i s  the  cal lback i n terface  for s ing le  device  data  access  implemented  by the  
Frame  Appl ication .  

6.9.1 2.1  OnItemListResponse 

HRESULT On I temListResponse(  

[i n ]  Fd tUU IDString  i nvokeI d ,  

[i n ]  Fd tXmlDocument response);  

Description  

Provides  the  response  to  I temListRequest()  i den ti fi ed  by the  invoke  i d .  I temListResponse  
provides  an  XML document con tain ing  a  l i st  of the  avai lable  device-speci fic  parameters  and  
process  values.  Wi th in  a  DTM  th is  l i st  may contain  i tems  re lated  to  configuration  parameters,  
process  values  as  wel l  as  asset management re lated  data  l i ke  stroke  coun ter.  I n  DTM  state  
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‘configured ’  the  returned  i tem  l i st i s  based  on  the  curren t i nstance  data  set,  wh ich  cou ld  be  
d i fferen t from  the  configuration  of the  device.  I n  th is  case  Read-  and  Wri teRequests  may fa i l .  

The  method  i s  part  of the  implementation  of the  DeviceDataI n formation  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

response  XML  documen t con ta i n i ng  a  Dtm I temI n foLi st  wi th  the  actual  avai l abl e  
parameters  speci fi ed  by the  DTM I temListSchema  retu rn  val ue.  

Return  value  

None.  

Behavior 

The  method  provides  a  l i st  of i tems  that can  be  read  or wri tten  from/to  the  DTM  via  
ReadRequest()  or wri tten  to  the  DTM  via  Wri teRequest() .  The  source  for th is  data  i s  the  
device  i tsel f.  

I tems  provided  wi th in  these  l i st  may a lso  be  avai lable  as  FDT-Channel  objects  (provided  by 
IDtmChannel : :GetChannels())  or modeled  as  an  exported  variable  (DtmVariable  provided  by 
IDtmParameter: :GetParameters()  or I BtmParameter: :GetParameters()) .  The  re lated  i tems can  
be  i den ti fied  via  the  attribu te  ‘semanticI d ’  (refer to  clause  FDT Data  Types).  

Comments  

The  conten ts  of the  provided  XML document may depend  on  the  current configuration  of the  
device.  I f the  con ten ts  i s  changed ,  a  DTM  has  to  i n form  the  Frame  Appl ication  by send ing  
IDtmSing leDeviceDataAccessEvents: :OnDeviceI temListChanged().  

6.9.1 2.2  OnDeviceI temListChanged  

HRESULT OnDeviceI temListChanged(  

[i n ]  BSTR systemTag);  

Description  

The  DTM  in forms  the  Frame  Appl ication  that the  con tent of the  i tem  l i st  has  been  changed .  

The  method  i s  part  of the  implementation  of the  DeviceDataI n formation  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

None.  

Behavior 

Via  th is  method  a  DTM  i n forms  the  Frame Appl ication  that the  con tent of the  i tem  l i st  has  
changed  ( the  avai lable  i tems  i n  general ,  not the  value).  Th is  may happen  i f the  con ten t of the  
l i st  depends  on  the  configuration  of the  device.  
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OnDeviceI temListChanged  shou ld  not be  fi red  i n  case  of pend ing  responses.  

Comments  

None.  

6.9.1 2.3  OnReadResponse 

HRESULT OnReadResponse(  

[i n ]  Fd tUU IDString  invokeI d ,  

[i n ]  Fd tXmlDocument response);  

Description  

Provides  the  response  to  ReadRequest()  i den ti fi ed  by the  i nvoke  i d .  

The  method  i s  part  of the  implementation  of the  DeviceDataRead  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

Response  Recei ved  data  as  D tm I temLi st  speci fi ed  by the  DTM I temLi stSchema  retu rn  
va l ue.  

Return  value  

None.  

Behavior 

Via  th is  method  a  Frame  Appl ication  that sen t the  read-request,  receives  the  requested  data  
from  the  DTM.  

Comments  

None.  

6.9.1 2.4 OnWriteResponse 

HRESULT OnWri teResponse(  

[ i n ]  Fd tUU IDString  invokeI d ,  

[ i n ]  Fd tXmlDocument response);  

Description  

Provides  the  response  to  Wri teRequest()  i den ti fied  by the  i nvoke  i d .  
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The  method  i s  part of the  implementation  of the  DeviceDataWri te  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

i nvokeI d  Un i que  i den ti fi er for the  request.  

Response  Recei ved  data  as  D tm I temLi st  that con tai ns  the  device  data  of the  successfu l l y 
wri tten  data  speci fi ed  by the  DTM I temListSchema  (may d i ffer to  the  wri tten  
val ue  due  to  e . g .  round i ng  procedu res  wi th i n  the  devi ce) .  

Return  value  

None.  

Behavior 

Via  th is  method  a  Frame  Appl ication  may receive  i n formation  from  the  DTM  abou t the  
successfu l l y wri tten  data.  

Comments  

None.  

6.9.1 3  In terface  IDtmSing leInstanceDataAccessEvents  

Th is  i n terface  i s  the  cal lback in terface  for s ing le  i nstance  data  access  implemented  by the  
Frame  Appl ication .  

6.9.1 3. 1  On InstanceItemListChanged  

HRESULT On I nstanceI temListChanged(  

[ i n ]  BSTR systemTag);  

Description  

The  DTM  in forms  the  Frame  Appl ication  that the  con tent of the  i tem  l i st  has  been  changed .  

The  method  i s  part  of the  implementation  of the  I nstanceDataI n formation  service  as  defined  i n  
I EC  62453-2.  

Parameters  Description  

systemTag  I den ti fi er of the  device  i nstance.  

Return  value  

None.  

Behavior 

Via  th is  method  a  DTM  i n forms  the  Frame Appl ication  that the  con tent of the  i tem  l i st  has  
changed  ( the  avai lable  i tems  i n  general ,  not the  value).  Th is  may happen  i f the  con ten t of the  
l i st  depends  on  the  configuration  of the  device.  

On InstanceI temListChanged  shou ld  not be  fi red  in  case  of pend ing  responses.  
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Comments  

None.  

6.9.1 4 In terface  IFdtBtmTopology 

Th is  i n terface  provides  the  access  to  the  b lock topology.  I Fd tBtmTopology methods  have  the  
same  behavior as  speci fied  wi th  the  i n terface  I Fd tTopology.  The  on ly d i fference  i s  that the  
methods  are  used  to  apply to  a  b lock type  object (not to  a  device).  The  new XML schema 
defin i tion  reflects  the  d i fferences  between  the  B lock Type  Manager and  the  Device  Type  
Manager objects.  

I f a  DTM  has  Commun ication  Channels  to  support both ,  DTMs  and  BTMs,  the  
I Fd tBtmTopology i n terface  wi l l  provide  in formation  on ly abou t BTMs.  The  i n formation  re lated  
to  the  DTM  topology wi l l  be  provided  by the  I Fd tTopology i n terface.  

6.9.1 4.1  CreateChi ld  

The  method  i s  the  implementation  of the  CreateCh i l d  service  for a  BTM  as  defined  in  
I EC  62453-2.  

The  i npu t parameter deviceType  changes  as  fol lows:  

Parameters  Description  

devi ceType  XML  documen t con ta i n i ng  the  i n formati on  speci fi ed  by the  BTM I n i tSchema.  For 
descripti on  of the  method  refer to  I Fd tTopology: :CreateCh i l d () .  

 

6.9.1 4.2  DeleteChi ld  

The  method  i s  the  implementation  of the  DeleteCh i ld  service  for a  BTM  as  defined  in  
I EC  62453-2.  

For description  of the  method  refer to  I Fd tTopology: :DeleteCh i ld () .  

6.9.1 4.3  GetChi ldNodes  

The  method  i s  the  implementation  of the  GetCh i ldNodes  service  for a  BTM  as  defined  in  
I EC  62453-2.  

For description  of the  method  refer to  I Fd tTopology: :GetCh i l dNodes().  

6.9.1 4.4 GetBtmForSystemTag  

The  method  i s  the  implementation  of the  GetDtm  service  for a  BTM  as  defined  i n  
I EC  62453-2.  

For description  of the  method  refer to  I Fd tTopology: :GetDtmForSystemTag() .  

6.9.1 4.5  GetBtmInfoList 

The  method  i s  the  implementation  of the  GetDtmIn foList service  for BTM  related  i n formation  
as  defined  in  I EC  62453-2.  

For description  of the  method  refer to  I Fd tTopology: :GetDtmIn foList() .  
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6.9.1 4.6  GetParentNodes  

The  method  i s  the  implementation  of the  Paren tNodes  service  for BTMs  as  defined  in  
I EC  62453-2.  

For description  of the  method  refer to  I Fd tTopology: :GetParen tNodes().  

6.9.1 4.7  MoveChi ld  

The  method  i s  the  implementation  of the  MoveChi ld  service  for a  BTM  as  defined  i n  
I EC  62453-2.  

For description  of the  method  refer to  I Fd tTopology: :MoveChi ld () .  

6.9.1 4.8  ReleaseBtmForSystemTag  

The  method  i s  the  implementation  of the  ReleaseDtm  service  for a  BTM  as  defined  in  
I EC  62453-2.  

For description  of the  method  refer to  I Fd tTopology: :ReleaseDtmForSystemTag().  

7  FDT sequence charts  

7.1  DTM  peer to  peer communication  

7. 1 . 1  General  

For a  DTM  each  connection  i s  establ ished  as  a  peer-to-peer connection .  Th is  subclause  
describes  the  commun ication  function  cal l s  from  a  DTM  developer’s  poin t of view.  

7.1 .2  Establ ish  a  peer-to-peer connection  between  DTM  and  device  

The  connection  i s  establ i shed  by method  cal l s  to  the  I Fd tCommunication  poin ter,  wh ich  was  
provided  to  the  DTM  (see  Figure  1 6).  

 

Figure  1 6  −  Peer to  peer connection  between  DTM  and  device  

7. 1 .3  Asynchronous  connect for a  peer-to-peer connection  

The  connect request i s  hand led  asynchronously (see  F igure  1 7).  

DTM  

Frame-appl i cati on  commun icati on  channel  

IEC 

I n terface  I Fd tCommun icati on ,  generated  for  
a  DTM  by the  frame-appl i cati on  

Copyright International  Electrotechnical  Commission  



 –  1 48  – I EC  TR 62453-41 :201 6    I EC  201 6  

 

Used  methods:  

I Fd tCommun icati on : :ConnectRequest()  

I Fd tCommun icati onEven ts2 : :OnConnectResponse2()  

Figure  1 7  −  Asynchronous  connect (peer to  peer)  

7 . 1 .4 Asynchronous  d isconnect for a  peer-to-peer connection  

Also  the  d isconnect i s  hand led  in  an  asynchronous  way (see  F igure  1 8) .  

 

Used  methods:  

I Fd tCommun icati on : : D i sconnectRequest()  

I Fd tCommun icati onEven ts : :OnDisconnectResponse()  

Figure  1 8  −  Asynchronous  d isconnect (peer to  peer)  

7 . 1 .5  Asynchronous  transaction  for a  peer-to-peer connection  

Transaction  requests  are  hand led  asynchronously (see  F igure  1 9).  

IEC  

DTM Communication
frame application

DisconnectRequest()
Release connection

Spawn
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process
and

release
established
connection

OnDisconnectResponse()

X

IEC  

DTM Communication
frame appl ication

ConnectRequest()
Establ ish  connection

Spawn
communication

process
and

establ ished
connection

OnConnectResponse2()
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Used  methods:  

I Fd tCommun icati on : : TransactionRequest()  

I Fd tCommun icati onEven ts : : ( )  

I Fd tCon ta iner: : LockDataSet()  

I Fd tCon ta iner: :Un l ockDataSet()  

Figure  1 9  −  Asynchronous  transaction  (peer to  peer)  

7 .2  Nested  communication  

7 .2 .1  General  

Th is  subclause  i s  importan t for DTM  developers  who  support a  device  wi th  gateway 
functional i ty (e . g .  remote  I /O).  Th is  subclause  describes  the  communication  function  cal l s  
from  the  poin t of view of a  developer of a  commun ication  component.  

Nested  commun ication  i s  used  to  establ i sh  the  connection  to  a  device  on  a  sub-system.  For 
example,  a  DTM  cal ls  a  fie ld  device  wh ich  i s  connected  to  a  channel  of a  remote  I /O.  

The  requ i rement of th is  arch i tecture  i s  that a  DTM  shal l  not know anyth ing  abou t the  kind  of 
the  overlaying  system.  Nevertheless,  the  structu re  of the  sub-system  is  wel l  known  to  Frame  
Appl ication  and  DTMs.  

The  DTMs  wh ich  have  gateway functional i ty (remote  I /O)  have  to  provide  an  Fd tChannel  wi th  
commun ication  i n terfaces  for each  channel  wi th  gateway functional i ty.  

Furthermore  a lways  the  paren t (DTM  wi th  gateway functional i ty or,  at  l east,  the  Frame 
Appl ication)  i s  responsible  for the  commun ication  addressing  of i ts  sub-devices.  Therefore  i t  
has  to  set parameters  l i ke  ‘ tag ’  and  ‘BusI n formation ’  accord ing  to  the  communication  protocol .  
(see  a lso:  IDtmParameter: : SetParameters()) .  

F igure  20  shows  the  system  topology for the  fol lowing  examples:  

IEC  

DTM Storage
frame appl ication

Communication
frame appl ication

Start read or write  a single
parameter or l ist of

parameters decribed via
aXML document

Establ ish connection

End  of communication

TransactionRequest()

Spawn
communication

process
and

Read/Write via
establ ished
connection

UnlockDataSet()

LockDataSet()

Store sucessful ly down
loaded  parameters

OnTransactionResponse()
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Figure  20  −  System-topology 

A connection  from  DCS  to  fi el d  device  i n  such  a  h ierarch ical  commun ication  system  i s  ca l led  
system  connection  i n  the  fol lowing  clauses  and  subclauses.  

7.2.2  Generate  system  topology 

7.2.2 .1  Topology 

The  fol lowing  in formation  reflects  th is  topology:  

•  the  i nstance  data  set of the  HART®-device;  

•  the  i nstance  data  set of the  remote-I /O;  

•  the  reference  of the  data  sets  HART®-device  to  remote-I /O.  

7.2.2 .2  Frame Appl ications  point of view 

The  Frame  Appl ication  i s  responsible  to  generate  and  manage  the  topology.  The  sequence  
shows how the  Frame  Appl ication  manages  the  relation  between  DTMs  and  Commun ication  
Channels  (see  F igure  21 ).  
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U sed  methods:  

I Dtm I n formati on : :GetI n formation ()  

I DtmChannel : :GetChannel s()  

I Fd tChanne lSubTopology: : Val i dateAddCh i l d ()  

I Fd tChanne lSubTopology: :OnAddCh i l d ()  

Figure  21  −  Generation  of system  topology by Frame Appl ication  

7 .2 .2 .3  DTMs  point of view 

Th is  sequence  shows  the  generation  of the  topology tri ggered  by a  DTM  (see  F igure  22).  
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be  va l i d  
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Used  methods:  

I Fd tTopology: :GetDtm I n foLi st()  

I Fd tTopology: :CreateCh i l d ()  

I Fd tChanne lSubTopology: : Val i dateAddCh i l d ()  

I Fd tChanne lSubTopology: :OnAddCh i l d ()  

Figure  22  – Generation  of system  topology – Participation  of DTM  

7.2 .3  Establ ish  a  system  connection  between  DTM  and  device  

Figure  23  shows  possib le  commun ication  h ierarchy i n  FDT.  

IEC  

DTM
Child

Frame
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DTM / Channel
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OnAddChild()
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GetDtmInfoList()

Select DTM

True

Internal  Add

Instantiation  of the selected   DTM
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The  topol ogy i n formati on  sha l l  be  ava i l abl e  to  create  the  proper commun icati on  i n terface  h i erarchy.  

Used  methods:  

I Dtm : :SetCommun icati on ()  

I Fd tTopology: :GetCh i l dNodes()  

I Fd tCommun icati on : : ConnectRequest()  

I Fd tCommun icati onEven ts2 : :OnConnectResponse2()  

Figure  23  – System  connection  (across  communication  h ierarchy)  

7 .2 .4 Asynchronous  transaction  for a  system  connection  

Example  HART/PROFIBUS  

The  transaction -function-cal l  of the  HART DTM  is  real ized  as  a  read  and  wri te-function  at  the  
PROFIBUS  commun ication  component of the  remote  I /O.  Wi th  the  PROFIBUS  wri te  function  
the  communication  component transfers  the  HART data  to  the  HART master at  the  remote  
I /O.  The  answer of the  HART device  can  be  received  from  the  HART master by the  accord ing  
PROFIBUS  read  function  cal l .  The  addressing  for the  read  and  wri te  function  cal l  depends  on  
the  hardware  and  the  configuration  of the  remote  I /O  and  i s  wel l  known  to  the  Commun ication  
Channel  (see  Figure  24).  

HART DTM  

Remote  I /O  Gateway Channel  

Frame-Appl i cati on  Commun icati on  Channe l  

I n terface  I Fd tCommun icati on ,  generated  for  
the  HART DTM  by the  Remote  I /O  Gateway 
Channel .  

I n terface  I Fd tCommun icati on ,  generated  for the  
Remote  I /O  Gateway Channel  by a  FDTChannel  
of the  frame-  appl i cati on .  

IEC  
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Used  methods:  

I Fd tCommun icati on : : TransactionRequest()  

I Fd tCommun icati onEven ts : :OnTransacti onResponse()  

I DtmOn l i neParameter: : Down loadRequest()  

I DtmEvents: :OnDown loadFin i shed ()  

Figure  24 −  Asynchronous  transactions  (system  connection)  

7 .3  Topology scan  

7.3.1  Scan  network 

Sequence  d iagram:  scan  network topology (see  F igure  25).  
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Used  methods:  

I Fd tChanne lScan : : ScanRequest()  

I DtmScanEven ts : :OnScanResponse()  

I Fd tChanne lSubTopology2 : : SetCh i l d renAdd resses()  

Figure  25  −  Scan  network topology 

7.3.2  Cancel  topology scan  

I n  th is  scenario  Frame  Appl ication  cancels  an  active  scan  request (see  F igure  26).  

IEC  

Frame-
Application

Communication
Channel

ScanRequest()

Communication  channel
determines the
connected device with
the required address
range .This is an  onl ine
functional ity.
The implementation  is
DTM / device specific.

True

OnScanResponse()
The frame-appl ication recognizes,  that
a scan response is avai lable

The frame-appl ication uses the result to
identify the device connected to a
specific address.

The frame-appl ication identifies proper
DTMs for the devices based on device
identification of the DTMDeviceType
and creates a subtopology
accordingly.

The frame-appl ication sets the device
address(es) in  the DTM via
CommunicationChannel

SetChildrenAddresses()

The frame-appl ication val idates the
scan result document against the
protocol  specific schema

The frame application may process the
protocol  specific stylesheet to create a
scan response in  a protocol
independent format.  The result is
val idated against the protocol
independent schema and can be used
for pattern matching.
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Used  methods:  

I Fd tChanne lScan : : ScanRequest()  

I Fd tChanne lScan :CancelActi on ()  

I DtmScanEven ts : :OnScanResponse()  

Figure  26  −  Cancel  topology scan  

Behavior 

I n  case  of problems  i t  i s  up  to  the  Commun ication  Channel  to  hand le  problems  i n  a  way that 
the  Communication  Channel  returns  fi nal  response  wi th  an  error i n formation .  

I f the  final  response  i s  not returned  i n  expected  time,  user or Frame  Appl ication  can  cancel  
th is  action .  No  further OnScanResponse()  shou ld  be  cal l ed .  

I n  case  of an  error i n  a  provisional  scan  resu l t,  i t  i s  up  to  the  Frame  Appl ication  to  cancel  the  
scann ing  or to  hand le  the  particu lar error i n  the  resu l t  and  con tinue  the  scan .  

Progress  even ts  shal l  be  fi red  by Commun ication  Channel  wh i l e  scann ing  i s  performed .  

7.3.3  Provisional  scan  resu lt noti fications  

I n  th is  scenario  Commun ication  Channel  sends  provisional  topology scan  resu l t XMLs  to  the  
Frame  Appl ication  (see  F igure  27).  

 

Frame  
Appl i cati on  

ScanRequest()  Execu te   
scan  operati on  

The  commun icati on  channel  i n forms  
frame-appl i cati on  abou t  prog ress  of 
operati on .  

Commun icati on  
Channel  

CancelActi on ()  The  frame-appl i cati on  cancel s  scan  
operati on  before  operati on  has  fi n i shed .  

Commun icati on  channel  accepts  the  cal l  
and  doesn ' t  send  OnScanResponse()  
noti fi cati on .  

TRUE  

TRUE  

[* ]  OnScanResponse()  

resu l tState=“provi s i onal“  

The  frame-appl i cati on  requests  scan  of 
fi e l d -bus  a t  some  commun icati on  channel .  

IEC  
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Used  methods:  

I Fd tChanne lScan : : ScanRequest()  

I DtmScanEven ts : :OnScanResponse()  

Figure  27  −  Provisional  topology scan  

7.3.4 Scan  for communication  hardware  

Scan  for communication  hardware  i s  needed  for fu l l  au tomatic creation  of a  system  topology 
ou t of an  existi ng  bus  topology.  Frame  Appl ication  needs  to  check avai lable  commun ication  
hardware  fi rst  and  i nstan tiate  correspond ing  bus  master DTM  before  scan  for sub-topology i s  
feasible  (see  Figure  28).  

Frame  
Appl i cati on  

ScanRequest()  
Execu te  
Scan  Operati on  

Scan  Operati on  

The  frame-appl i cati on  request  scan  of 
fi e l d -bus  at  some  commun icati on  
channel  

The  commun icati on  channel  sends  
several  provi s iona l  scan  resu l t  XMLs  
to  frame-appl i cati on .  

Commun icati o
n  

Ch l

[* ]  OnScanResponse()  

At  the  end  of scan  operati on  the  fi nal  
resu l t  XML  i s  a l so  passed  vi a  
OnScanResponse()  noti fi cati on .  

TRUE  

OnScanResponse()  

resu l tState=“provi s i ona l“  

resu l tState=“ fi na l“  

IEC  
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Used  methods:  

I DtmHardwareI den ti fi cati on : : ScanHardwareRequest()  

I DtmScanEven ts : :OnScanHardwareResponse()  

I Fd tActi veX: :OpenActi veXControlRequest()  

(or I Fd tActi veX2:OpenDia logActi veXControlRequest())  

Figure  28  −  Scan  for communication  hardware 

7.3.5  Manufacturer-specific  device  identi fication  

I n  th is  scenario  a  Frame Appl ication  scans  an  existing  fiel d -bus  network and  uses  DTM  
implementing  IDtmHardwareIden ti fication  i n terface  to  i den ti fy devices  for wh ich  manufacturer-
speci fic operation  shal l  be  performed  (see  F igure  29).  

IEC  

Frame-
Appl ication

Bus Master 
DTM

ScanHardwareRequest ()

Open

The frame -appl ication instantiate new bus  
maser DTM and requests  scanning for 
responsive hardware .

I nstantiation of new DTM

OpenActiveXControlRequest ()

Bus Master 
Config ActiveX

True

Configure
(private DTM  interface)

True

OnScanHardwareResponse ()

Scan for responsive 
hardware 

Bus master DTM may requests  open of 
ActiveX control  i f manual  configuration ( i .e .  
setting of COM Port) is  needed before 
operation can be performed .  

[NEXT]

The DTM returns  XML containing 
information about found hardware .  

The frame -appl ication processes  the 
protocol  specific stylesheet to create a scan 
response in  a protocol  independent format 
(XML according DTMScanIdentSchema .  ID  
entries  which can not be fi l led are left 
empty).  

[FOR EACH  <ScanIdententification > in  result XML DO]

The frame -application tries  to identi fiy 
proper DTM for the hardware based on 
device identification of the 
DTMDeviceType and adds  DTM to the 
topology .

Search for DTM supporting 
this  device type

Add DTM to topology
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Used  methods:  

IEC  

Frame

Appl ication

DTM

(supporting

manufacturer

speci fic

identi fication)

ScanRequest()

The frame-appl ication  request scan  of  field-bus at

some communication  channel .

Communication

Channel

OnScanResponse()

[FOR EACH  <Scan Iden tification> in  resu lt XML  DO]

[IF  proper DTM can  be found  THEN]

Search  for DTM supporting  hardware

identi fication  for th is device  type

Start

ScanHardwareRequest()

ConnectRequest()

OnConnectResponse2()

TransActionRequest()

OnTransActionResponse()

OnDisconnectRequest()

DisconnectResponse()

OnScanHardwareResponse()

[ENDIF]

[NEXT]

The frame-appl ication  processes the protocol

speci fic stylesheet to  create a  scan  response in  a

protocol  independent format (XML accord ing

DTMScanIdentSchema).

Otherwise  frame-appl ication  searches for nearly
proper DTM supporting  IDtmHardwareIdenti fication

interface (at least id  of manufacturer and  bus

protocol  match) .

If proper DTM can  be  found,  then  frame-

appl ication  starts the  DTM, adds i t to  the  topology
and  requests set of bus-address at  corresponding

communication  channel .

The frame-appl ication  passes communication
pointer to  the  DTM and  executes hardware

scann ing .

The DTM connects to

the  device  and

performs manufacturer

speci fic device

identi fication  operation .

The frame-appl ication   substi tues the DTM i f

proper DTM can  now be  found.

(Otherwise  DTM may remain  in  topology as long
as proper DTM is not instal led).

The DTM returns XML contain ing  manufacturer

speci fic extensions.  The frame-appl ication
processes the  protocol  speci fic stylesheet to  create

a  scan  hardware response in  a  protocol  independent

format (XML accord ing  DTMScanIdentSchema).

refer sequence diagramm:

"I nstantiation and Release /
I nstantiation  of a new DTM

SetCommunication()

Val idateAddChi ld() /

OnAddChi ld ()

SetChi ldrenAddress()

Substi tu te  DTM

refer sequence diagramm:

"Scan Network“

refer sequence diagramm:
"Set  or modify device

address  us ing  scan result
information“

The frame-appl ication  tries to  identi fiy proper DTM

for the  device  based  on  device  identi fication  of the

DTMDeviceType.

Search  for DTM supporting

th is device type

[ELSE]

Add  DTM to  topology
If proper DTM can  be found ,  then  DTM is added  to

topology.

Search  for DTM supporting

th is device  type
The frame-appl ication  tries to  identi fiy proper DTM
for the device based  on  device  identi fication  of the

DTMDeviceType.
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I DtmHardwareI den ti fi cation :ScanHardwareRequest()  

I DtmScanEven ts : :OnScanHardwareResponse()  

I Dtm : :SetCommun icati on ()  

I Fd tChannelSubTopology:Va l i dateAddCh i l d ()  

I Fd tChannelSubTopology: :OnAddCh i l d ()  

I Fd tChannelScan : : ScanRequest()  

I Fd tChannelSubTopology2 : : SetCh i l d renAddresses()  

I DtmScanEven ts : :OnScanResponse()  

I Fd tCommun icati on : :ConnectRequest()  

I Fd tCommun icati on : : TransActi onRequest()  

I Fd tCommun icati on : : D i sconnectRequest()  

I Fd tCommun icati onEven ts2 : :OnConnectResponse2()  

I Fd tCommun icati onEven ts : :OnTransacti onResponse()  

I Fd tCommun icati onEven ts : :OnDisconnectResponse()  

Figure  29  −  Manufacturer-specific  device  identi fication  

7 .4 Registration  of protocol -specific  FDT schemas 

Protocol -speci fic schemas  are  stored  i n  a  sub-path  of the  FDT schema  path .  The  name of th is  
path  i s  i den tical  wi th  the  FDT fie ldbus  category id  of the  protocol  (e . g .  '036D1 498-387B-1 1 D4-
86E1 -00E0987270B9'  for HART protocol )" .  

I n  order to  add  new protocol  support to  the  FDT speci fication  and  to  existing  Frame 
Appl ication  instal lations,  a  CommDTM  instal lation  shal l  provide  protocol -speci fic schemas.  

There  are  two  cases:  

a)  Protocol -speci fic schemas  accepted  and  publ ished  by FDT Group.  These  schemas  may be  
released  i ndependent on  a  FDT speci fication  release.  

b)  Schemas  of a  proprietary protocol .  I n  th is  case  al l  CommDTMs and  Device  DTMs  are  
provided  in  one  consisten t package.  Consistency of a l l  re lated  data  shal l  be  ensured  
i n ternal l y by DTM.  

The  fol lowing  structure  explains  an  overal l  workflow (see  Figure  30):  

•  I nstal lation  of DTMs  wi th  a  channel  implementing  I Fd tCommun ication .  

•  CommDTM  is  i nstal led  and  con tains  i n  i ts  setup  the  merge  modu le  of the  protocol -speci fic  
schemas.  

•  CommDTM  copies  the  schemas  to  a  CommDTM-speci fic certa in  path .  

•  DTM  l ibrary update  

DTMDeviceType  i n formation  i s  used  for DTMCatalog  i n formation .  

•  I DtmI nformation : :GetI n formation () ,  returns  an  XML document con tain ing  schema  version  
and  path  of protocol -speci fic schemas.  

•  Frame  Appl ication  compares  th is  i n formation  wi th  the  a l ready known  schemas.  

•  Frame  Appl ication  checks,  i f schemas  are  al ready avai lable  i n  the  sub  schema  path  of a  
Frame  Appl ication  and  copies  the  schemas  i f not,  or i f a  h igher version  i s  offered .  

•  Frame  Appl ication  i s  responsible  to  synchron ize  the  schema  fi l es  over a l l  subd i rectories.  
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Used  methods:  

I Dtm I n formati on : :GetI n formation ()  

Figure  30  −  Add  protocol -specific  schemas  to  Frame Appl ications  schema sub  path  

After updating  the  schema cache,  the  Frame Appl ication  gets  add i tional  protocol -speci fic 
device  i den ti fi cation  i n formation  from  a  DTM  by cal l ing  
IDtmIn formation2: :GetDeviceI den ti fication I n formation  (see  F igure  31 ) .  

IEC  

Frame-
Appl ication

CommDTM or
Gateway DTM

GetInformation DTM provides DTM information  with
protocol  specific schema path
(‚DtmSchemaPath’)

Frame appl ication  reads
busCategory and
DtmSchemaPath

Frame appl ication  checks
if the schema/xsl  is new  or
if there is a newer version
(Searching  for attribute
‚schemaVersion’  or xsl
variable ‚Fi leVersion’)

[if newer]

Frame appl ication  checks
if the supported
busCategory is  new

[if new busCategory]

[for each  xml- or xsl- fi le in  DtmSchemaPath]

[next file]

[for each  DTM]

Frame application
searches for instal led  DTM

Instantiate DTM

Frame creates new protocol
sub path  in  common  FDT
schema path
(Using  protocol  id  as
pathname)

Copy protocol  specific
schemas to Frame’s
protocol  schema sub path

[next DTM]

[end  if]

[end  if]
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Frame-
Application

Device DTM or
Gateway DTM

GetInformation() DTM provides
DTMDeviceType
information

Frame appl ication
reads information
about supported
device types Frame appl ication  includes

the DTM into the DTM  l ibrary

 [for each  DTMDeviceType]
GetDeviceIdentificationInformation()

Frame val idates the
document using  the
protocol  specific
schemas from Frames
schema sub path

Frame adds the
supported  device
identification  information
to the DTMDeviceType
in  the l ibrary

 

IEC 

Figure  31  −  Frame Appl ication  reads  protocol-speci fic  
device  identi fication  information  of DTMDeviceTypes  

7.5  Configuration  of a  fieldbus  master 

Device-speci fic bus  parameters  are  needed  to  configure  the  Frame Appl ication ’s  fie ldbus  
master or commun ication  schedu ler.  To  retrieve  these  parameters  an  i n teraction  between  
DTMs  and  a  master configuration  tool  i s  requ i red .  To  provide  a  standard  access  to  th is  bus-
speci fic data,  i t  i s  stored  as  a  publ ic  data  accessible  by the  predefined  XML tag .  

<busMasterConfigurationPart>  

<busMasterConfigurationPart>  i s  a  b inary stream  wh ich  con tains  the  device-speci fic  bus  
i n formation  accord ing  to  the  fie ldbus-protocol -speci fication  (see  Parts  3yx for protocol -speci fic 
defin i tions).  

Each  DTM  shal l  at l east fi l l  i n  the  device-speci fic parameters  and  a l l  parameters  wh ich  can  be  
changed  by i ts  appl ication .  

Al l  other en tries  may be  fi l l ed  up  wi th  substi tu te  values  l i ke  zeroes.  The  substi tu ted  values  of 
the  <busMasterConfigurationPart>  structure  wi l l  be  set by the  envi ronment’s  master 
configuration  tool  accord ing  to  the  requ i rements  of the  complete  bus.  

I ndependent of the  values  fi l l ed  i n ,  i t  i s  very importan t that the  structure  generated  by the  
DTM  adheres  to  the  defin i tions  of the  fie ldbus  speci fication .  

After a l l  network participan ts  have  wri tten  thei r i nstance  data,  the  master configuration  tool  
can  commission  the  fie ldbus  (see  F igure  32).  For that purpose,  i t  col lects  the  
<busMasterConfigurationPart>  of each  network participant and  calcu lates  the  bus  parameters  
of the  correspond ing  master device.  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 1 63  – 

The  master configuration  tool  can  be  part of the  DTM  of the  master device  or l i ke  i n  the  
fol lowing  example  part of the  Frame Appl ication .  I f a  DTM  for a  master device  exists,  the  
master configuration  wi l l  be  down loaded  by IDtmOn l ineParameter: :Down loadRequest() .  

 

Used  methods:  

I DtmParameter: :GetParameters()  

I DtmParameter: : SetParameters()  

I Fd tTopology: :GetCh i l dNodes()  

Figure  32  −  Bus  master configuration  

7.6  Starting  and  releasing  appl ications  

I n  general  the  Frame  Appl ication  uses  the  i n terface  IDtmAppl ication  to  start  an  appl i cation  or 
uses  IDtmActiveXIn formation  to  get the  i n formation  abou t an  ActiveX  con trol  for the  requ i red  
appl ication .  The  sequence  chart i n  F igure  33  shows  how the  Frame  Appl ication  starts  an  
appl ication  and  how i t  hand les  the  asynchronous  behavior of the  user i n terface  via  the  i nvoke  
i d .  The  same  mechan ism  is  used  for ActiveX  con trols.  The  association  between  user 
i n terface  and  invoke  id  can  a lways  be  used  to  synchron ize  DTM  and  Frame  Appl ication ,  
i ndependent whether the  user closes  the  user-in terface  or i t  i s  closed  by the  Frame 
Appl ication  via  Exi tAppl ication()  or PrepareToRelease() .  

IEC  
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Used  methods:  

I DtmAppl i cati on : : S tartAppl icati on ()  

I DtmEvents: :OnAppl i cati onClosed ()  

Figure  33  −  Starting  and  releasing  appl ications  

7.7  Channel  access  

The  in formation  for the  access  of I /O  data  of a  device  wi th in  a  Frame  Appl ication  and  the  
commun ication  in terfaces  for nested  commun ication  are  avai lable  via  FDT-Channel  objects.  
These  objects  carry al l  address  i n formation  for the  configuration  of a  fie ldbus  master or a  
connected  fi e ldbus  control ler.  How to  access  such  a  FDT-Channel  object i s  fie ldbus  
i ndependent (see  F igure  34).  However the  i n formation  wh ich  i s  accessible  as  an  XML 
document depends  on  the  speci fic fie ldbus  protocol .  

IEC  

Frame
Application DTM

DTM sends a notification
that i ts user interface is
closed

StartAppl ication(invokeId)

Open the user interface
of a DTM e.g.  for
parametrization

User closes the
user interface

OnAppl icationClosed(invokeId)
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Used  methods:  

Standard  M icrosoft  i n terfaces  

I DtmParameter: :GetParameters()  

I DtmChannel : :GetChannel s()  

Figure  34 −  Channel  access  

7.8  DCS Channel  assignment 

During  the  channel  assignment the  relationsh ip  between  a  channel  provided  by the  DTM  and  
a  channel  wi th in  the  Frame  Appl i cation  (DCS  channel )  i s  establ ished  by the  Frame  
Appl ication  (see  F igure  35).  

IEC  

Frame
Application DTM

User selects or the frame-
appl ication  determines a
single channel.  Each channel
is identified  with in  a device
instance by the channel
reference of the parameter
document.  The reference is
equal to  the id  of a  channel,
which  is a  mandatory
attribute of each  channel
description.

FdtChannel

Frame-appl ication
iterates over the channel
collection  to get al l
channel  information  or
can access a  single
channel  with in  the
collection  by the channel
reference (id)

GetChannels()

GetParameters()Get structure information  of
the  channel  references as
part of the device specific
parameterXML document

Get al l  channels of the device
as collection  of interface
pointers of IFdtChannel
objects

*CoCreateInstance()

DTM creates a
collection  of interface
pointers to i ts
FdtChannel  objects.
Each element is
available by the
channel  id
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Figure  35  −  DCS channel  assignment s ingle  DTM  

To do  th is ,  the  Frame Appl ication  has  to  get the  channel  properties  from  the  DTM.  To  get th is  
i n formation  i t  asks  the  DTM  for the  channels  of the  cu rrent i nstance  and  i terates  over the  
received  channels  (see  F igure  36).  

For the  assigned  channels  the  Frame  Appl ication  sets  the  read-on ly-flag  wi th in  the  channel  
parameters.  Th is  flag  ensures  that the  channel  i s  not deleted  un ti l  the  channel  assignment i s  
re leased .  

IEC  

DTM (Device)

FdtChannel

1 ..1

0. .n

Channels

Project
1 . .1

0. .n

Devices

DcsChannel
0..1

0. .1

ChannelAssignment

0. .1l inkedDevice

0..n0. .1

l inkedChannel

0. .n

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 1 67  – 

 

Used  methods:  

I Fd tCon ta iner: : LockDataSet()  

I Fd tCon ta iner: :Un l ockDataSet()  

I DtmParameter: :GetParameters()  

I DtmChannel : :GetChannel s()  

I Fd tChanne l : :GetChannelParameters()  

I Fd tChanne l : : SetChannelParameters()  

Figure  36  −  Sequence  of channel  assignement for a  s ing le  DTM  

I f a  DTM  instance  represents  a  complete  device,  a l l  i n formation  for channel  assignment i s  
avai lable  at th is  DTM.  

I n  case  of a  modu lar device  l i ke  remote  I /Os  wh ich  i s  represented  by one  DTM,  the  i n ternal  
structure  i s  a lso  avai lable  via  the  parameter i n terface.  From  the  channel  assignment poin t of 
view th is  i n formation  al lows  the  Frame Appl ication  to  generate  a  structu red  presentation ,  so  
that there  i s  no  d i fference  for a  user whether he  works  wi th  a  s ing le  DTM  or wi th  several  
DTMs  wh ich  represent the  parts  of the  modu lar device.  

F igure  37  shows a  sub  structure  wi th  DTMs for modu lar devices  especia l l y for remote  I /Os  
wi th  modu les  of d i fferent vendor.  The  connection  of the  Device  DTM  and  i ts  Modu le  DTMs  is  
establ ished  via  the  standard  topology methods.  At th is  sub  structure  the  Device  DTM  is  the  

IEC  

Frame
Application DTM

Get Information  for
Channel  Assignment

e.g.  User dialog  with
sorted  display of  the

channels suppied  by the
selected device

DCS specific
Channel Assignment

FdtChannel

FOR assigned  Channels DO

Write additional  DCS
information

Set the channel  to read
only

END

* SetChannelParameters()

FOR al l   instance specific
channels DO

END

* GetChannelParameters()

GetChannels()

GetParameters()Get structure information
of the deviceand  channel
references

Get al l  channels or a
single channel  via
reference

LockDataSet()

To lock the
data set the
FdtChannel  or
the DTM
should  cal l
LockDataSet()
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gateway between  the  fi e ldbus  and  the  proprietary backplane  bus.  Therefore  the  
commun ication  can  be  real ized  by the  mechan isms  of nested  commun ication .  

 

Figure  37  −  Modular DTM  structure  

I n  th is  case  ‘L inkedDevice’  speci fies  the  connection  between  a  Commun ication  Channel  of the  
bus  coupler (Device  DTM)  and  the  modu les  (Modu le  DTM)  as  wel l  as  the  connection  between  
a  Commun ication  Channel  of a  modu le  and  a  connected  device.  Especia l l y for a  remote  I /O  
the  Fd tChannels  are  s im i lar to  the  s lots  at the  backplane.  

So  i f a  DTM  instance  represents  on ly a  part  of a  device,  the  i n formation  for channel  
assignment has  to  be  col l ected  by the  Frame Appl ication   

I n  case  of a  modu lar device  l i ke  remote  I /Os,  the  gateway i s  s igned  as  main  DTM  and  i s  the  
start poin t to  col lect the  i n formation  of the  sub  DTMs  wh ich  at l east belong  to  the  same  
device.  So  the  in ternal  structure  i s  represented  by the  topology.  From  the  channel  assignment 
poin t of view the  channel  i n formation  together wi th  the  topology a l l ows  the  Frame  Appl ication  
to  generate  a  structured  presentation ,  so  that there  i s  no  d i fference  for a  user whether he  
works  wi th  a  s i ng le  DTM  or wi th  several  DTMs  wh ich  represent the  parts  of the  modu lar 
device  (see  F igure  38).  

IEC  
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0. .n
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Used  methods:  

I Fd tCon ta iner: : LockDataSet()  

I Fd tCon ta iner: :Un l ockDataSet()  

I DtmParameter: :GetParameters()  

I DtmChannel : :GetChannel s()  

I Fd tChanne l : :GetChannelParameters()  

I Fd tChanne l : : SetChannelParameters()  

I Fd tTopology: :GetCh i l dNodes()  

Figure  38  −  Channel  assignment for modu lar DTMs  

7.9  Printing  of DTM-specific  documents  

I n  general ,  the  Frame Appl ication  uses  IDtmDocumentation  for i ts  documentation .  Th is  
i n terface  a l lows  the  Frame Appl ication  to  ask a  DTM  for context-speci fic documents  i den ti fied  
by the  in formation  passed  via  an  XML document (see  F igure  39).  Beneath  the  documents  
defined  by appl ication  i d  of a  Frame  Appl ication  a  DTM  can  have  device-  or task-speci fic 
documents.  These  documents  are  not necessary for the  in tegration  i tsel f bu t are  mandatory 
for specia l  envi ronments  l i ke  fa i l safe.  
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Used  methods:  

I DtmAppl i cati on : : S tartAppl icati on ()  

I DtmEvents: :OnPri n t()  

I DtmDocumentati on : :GetDocumen tati on ()  

Figure  39  −  Printing  of DTM -specific  documents  

Only functions  that are  exposed  i n  the  XML document provided  by IDtm:GetFunctions()  are  
prin table.  I f a  DTM  requests  prin ti ng  of a  function  by cal l  to  I DtmEvents: :OnPrin t() ,  i t  has  to  
provide  a  <Function>  e lement wi th  the  appropriate  function I d .  

7.1 0  Printing  of Frame Appl ication-specific  documents  

7. 1 0.1  General  

IDtmDocumentation  a l lows  the  Frame  Appl ication  to  ask a  DTM  for con text-speci fic 
documents  i den ti fi ed  by the  i n formation  passed  via  an  XML document (see  F igure  40).  
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Used  methods:  

I DtmDocumentati on : :  GetDocumentati on ()  

Figure  40  −  Printing  of Frame Appl ication-specific  documents  

7 . 1 0.2  Processing  a  document 

Figure  41  shows  the  general  fl ow of events  for processing  of a  document.  
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IEC 

a   Frame  Appl i cati ons  ca l l s  I DtmDocumentati on .GetDocumentati on ()  a t  DTM  to  request the  documen tati on  for a  
speci fi c  functi on  (e . g .  offl i ne  or on l i ne  parameteri zati on ,  confi gu rati on  etc. ) .  

b   DTM  retu rns  an  XML  document accord i ng  DTMDocumentati onSchema  that  con ta ins  the  requested  
documen tati on .  

c   Frame  Appl i cati on  transforms  the  XML  documen t i n to  a  human  readabl e  format,  for example  an  HTML or PDF  
documen t.  The  transformati on  u ses  the  i n formation  i ncl uded  i n  <DocumentVari abl es>,  <DocumentVari abl e>  
and  <Graph icalReference>  XML  e l emen ts .  

d   Frame  Appl i cati on  sends  the  generated  documen tati on  to  a  pri n ter or d i splays  i t  to  the  user.  

Figure  41  −  Report generation  (Frame Appl ication  style)  

Optional ly,  a  DTM  can  define  a  DTM-speci fic style  sheet (XSL)  that can  be  used  by the  Frame 
Appl ication  for transformation  of the  XML document to  a  device  vendor-speci fi c HTML 
document as  shown  in  F igure  42 .  
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a   Frame  Appl i cati ons  cal l s  I DtmDocumentati on .GetDocumentati on ()  a t  DTM  to  request  the  documen tati on  for a  
speci fi c  functi on  (e . g .  offl i ne  or on l i ne  parameteri zati on ,  confi gu rati on  etc. ) .  

b   DTM  retu rns  XML  accord i ng  DTMDocumentati onSchema  that  con ta i ns  requested  documen tati on  +  speci fi c  s tyl e  
sheet  embedded  i n  the  XML  documen t <DTMStyl eForCompleteDocument> .  

c   Frame  Appl i cati on  extracts  DTM-speci fi c  s tyl e  sheet  from  the  XML  document 
<DTMStyl eForCompleteDocumen t> .  

d   Frame  Appl i cati on  u ses  the  DTM-speci fi c  s tyl e  sheet  for transformati on  of the  retu rned  XML  documen t to  a  
HTML  documen t.  

e   Frame  Appl i cati on  sends  the  generated  HTML documen tati on  to  a  pri n ter or d i sp lays  i t  to  the  u ser.  

Figure  42  −  Report generation  (device  vendor-specific  style)  

7 . 1 0.3  Ru les  for use  of DTM-specific  style  sheets  

7 . 1 0.3. 1  Use of XML elements  

The  use  of DTM-speci fi c style  sheets  i s  optional  for a  Frame  Appl ication .  Some Frame  
Appl ications  may i gnore  the  embedded  style  sheets  i f consisten t p lan t wide  documentation  or 
non  HTML reports  shal l  be  generated .  

DTM  shal l  a l so  provide  complete  i n formation  i n  <DocumentVariables> ,  <DocumentVariable>  
and  <Graph icalReference>  XML e lements  even  i f a  speci fic style  sheet i s  embedded  i n  the  
returned  XML document.  That means  provid ing  the  i n formation  i n  <DTMSpeci ficXMLData>  
XML e lement on ly i s  not su fficien t.  Th is  XML element may con tain  add i tional  i n formation  that 
i s  on ly used  i f the  vendor-speci fic style  i s  appl ied .  

7.1 0.3.2  Transformation  to  HTML 

The  embedded  DTM-speci fic style  sheet shal l  transform  the  complete  XML document to  HTML 
format.  
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7.1 0.3.3  XML transformation  language 

The  embedded  DTM-speci fic style  sheet shal l  use  the  W3C XSL transformation  version  1  
syn tax (refer to  XSL Transformations  (XSLT),  Version  1 . 0 ,  W3C Recommendation  1 6  
November 1 999).  

7.1 1  Propagation  of changes  

With in  a  mu l ti -user envi ronment i t  i s  common,  that more  than  one  DTM  have  access  to  the  
same  data  set.  Such  an  envi ronment may be  a  Frame Appl ication  execu ted  as  d i stribu ted  
system  on  several  PCs  (Frame  Appl ication  System).   

To  synchron ize  DTMs  wh ich  are  started  by several  users  on  d i fferen t workplaces,  FDT 
provides  a  noti fication  mechan ism  via  OnParameterChanged()  (see  Figure  43).  Precond i tion  
for th is  even t mechan ism  is  that a l l  changed  data  are  stored  by the  DTM  or by the  Frame 
Appl ication .  Al l  other DTMs  have  read  access  on ly.  Furthermore  a l l  DTMs  wh ich  are  
responsible  for a  device  i nstance  shal l  have  a  common  agreement abou t the  con tents  and  
schema  of the  XML document send  for propagation  of changes.  The  Frame Appl ication  on ly 
passes  the  document to  a l l  DTMs  wh ich  have  a  reference  to  the  same  data  set.  

Frame
Application DTM1 DTM2

StartApplication(parametrize)

StartApplication(measuring)

Open the user interface of
DTM1  and DTM2 which
have a reference to the
same data set

User changes
parameters

User confirms
parameters

[All  changed data are stored
by DTM or frame application]
OnParameterChanged(XML)

Frame application receives
a DTM specific XML
document containing the
changes

Frame application
determines the DTMs
which have a reference to
the same data set

OnParameterChanged(XML)Frame application sends
the received XML
document to al l  DTMs
which have a reference to
the same data set

e.g.  via l ist of DTMs
instantiated by the
frame application

 

IEC  

Used  methods:  

I DtmAppl i cati on : : S tartAppl icati on ()  

I DtmEvents: :OnParameterChanged ()  

I Fd tEven ts : :OnParameterChanged ()  

Figure  43  −  Propagation  of changes  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 1 75  – 

7.1 2  Locking  

With in  a  mu l ti -user envi ronment i t  i s  common  that more  than  one  DTM  has  access  to  the  
same  data  set.  To  synchron ize  DTMs  wh ich  are  started  by several  users  on  d i fferen t 
workplaces,  FDT provides  a  l ocking  mechan ism.  The  target for th is  even t mechan ism  is  that 
on ly one  DTM  has  read /wri te  access  to  the  data  set.  Al l  other DTMs  have  read  access  on ly.  

For th is  reason  a  DTM  shal l  l ock i ts  data  set on ly i f requ i red  and  on ly during  mod i fication  of 
the  data.  After the  i nstance  data  i s  saved  by the  Frame Appl ication  and  i s  not fu rther under 
mod i fication  the  DTM  shal l  un lock i ts  data  set immed iately to  enable  concurrent access  to  the  
device  data  by other DTM  instances  wi th in  a  mu l ti -user envi ronment.  

•  Before  open ing  an  ActiveX  the  DTM  shal l  try to  lock the  dataset.  I f successfu l  a l l  user 
i npu t fie lds  can  be  enabled ,  i n  the  other case  user i npu t fie lds  shal l  be  d isabled .  After 
closing  al l  ActiveX  controls  i n  case  of a  l ocked  datatset the  DTM  shou ld  request to  save  
the  dataset and  un lock the  data  set after Frame  Appl ication  has  saved  the  dataset.  

•  Before  an  upload  the  DTM  shal l  a lso  try to  l ock the  dataset,  after upload  DTM  shou ld  cal l  
I Fd tContainer: :SaveRequest()  and  un lock dataset after Frame  Appl ication  has  saved  
dataset.  

•  A DTM  can  on ly un lock the  dataset i f no  user i n terface  wi th  wri te-access  i s  opened .  

•  I f a  DTM  locks  i ts  dataset after i nstan tiation  and  un locks  during ,  for example  a  
IDtm: :PrepareToRelease()  th is  DTM  is  not su i table  for use  wi th in  a  mu l ti -user 
envi ronment.  

7.1 2.1  Locking  for non-synchronized  DTMs  

Th is  l ocking  mechan ism  is  su i table  for a l l  DTMs  wh ich  do  not implement 
I Fd tEvents: :OnParameterChanged()  ( I Fd tEvents: :OnParameterChanged()  returns  
E_NOTIMPL).  The  mechan ism  shal l  be  implemented  to  support mu l ti -user envi ronments  (see  
Figure  44).  
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Used  methods:  

I DtmAppl i cati on : : S tartAppl icati on ()  

I Fd tCon ta iner: : LockDataSet()  

I Fd tCon ta iner: :Un l ockDataSet()  

I Fd tEven ts : :OnLockDataSet()  

I Fd tEven ts : :OnUn lockDataSet()  

Figure  44 −  Locking  for non -synchronized  DTMs  

7. 1 2.2  Locking  for synchronized  DTMs  

The  synchron ization  of DTMs  i s  an  optional  featu re  to  provide  a  better hand l ing  for the  user 
wi th in  a  mu l ti -user envi ronment (see  F igure  45).  
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Used  methods:  

I DtmAppl i cati on : : S tartAppl icati on ()  

I Fd tCon ta iner: : LockDataSet()  

I Fd tCon ta iner: :Un l ockDataSet()  

I DtmEvents: :OnParameterChanged ()  

I Fd tEven ts : :OnParameterChanged ()  

I Fd tEven ts : :OnLockDataSet()  

I Fd tEven ts : :OnUn lockDataSet()  

Figure  45  −  Locking  for synchron ized  DTMs 
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7.1 3  Instantiation  and  release 

7. 1 3.1  Instantiation  of a  new DTM  

After creation  of a  DTM  business  object the  Frame Appl ication  shal l  request the  I PersistXXX 
in terface  poin ter and  cal l  I PersistXXX: : I n i tNew()  (see  F igure  46).  Wi th in  th is  method  the  DTM  
business  object shal l  i n i tia l i ze  i ts  defau l t  device  parameters.  

 

Used  methods:  

Standard  M icrosoft  i n terfaces  

I Dtm : :Envi ronmen t()  

I Dtm : : I n i tNew()  

I Dtm I n formati on : :GetI n formation ()  

Figure  46  −  Instantiation  of a  new DTM  

7. 1 3.2  Instantiation  of an  existing  DTM  

After creation  of a  DTM  business  object for an  existing  i nstance  the  Frame  Appl ication  shal l  
request the  I PersistXXX in terface  poin ter and  cal l  I PersistXXX: : Load()  wi th  a  reference  to  the  
stream  object of the  appropriate  fi e ld  device  i nstance  (see  F igure  47).  Wi th in  th is  method  the  
DTM  business  object shal l  i n i tia l ize  i ts  device  parameters  based  on  the  i n formation  of the  
stream  object.  
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Used  methods:  

Standard  M icrosoft  i n terfaces  

Figure  47  −  Instantiation  of an  existing  DTM  

7. 1 3.3  Instantiation  of a  DTM  ActiveX  user in terface  

After creation  of a  DTM  business  object the  Frame Appl ication  can  i nstan tiate  a  presentation  
object as  user i n terface  for a  special  task related  to  the  appl ication  con text (see  F igure  48).  
Wi th in  the  I n i t()  method  the  presentation  object shal l  i n i tia l ize  i ts  device  parameters  based  on  
the  i n formation  of the  business  object.  

 

Used  methods:  

Standard  M icrosoft  i n terfaces  

I DtmActi veXCon trol : : I n i t( )  

I DtmActi veXI n formati on : :GetActi veXGu id ()  

Figure  48  −  Instantiation  of a  DTM  user in terface  

7 . 1 3.4 Release  of a  DTM  user in terface  

I f the  Frame Appl ication  wants  to  release  a  presentation  object of a  DTM  i t  fi rst has  to  prepare  
the  release  by send ing  a  noti fication  to  the  presentation  object (see  F igure  49).  After the  
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IDtmActiveXControl : : PrepareToRelease()  method  the  presentation  object shal l  re lease  a l l  i ts  
connections  to  other components  and  can  cal l  DTM-speci fic de-in i tia l ization  methods.  

 

Used  methods:  

Standard  M icrosoft  i n terfaces  

I DtmActi veXCon trol : : PrepareToRelease()  

I DtmEvents: :OnAppl i cati onClosed ()  

Figure  49  −  Release  of a  DTM  user in terface  

7. 1 4 Persistent storage of a  DTM  

7. 1 4.1  State  machine  of instance  data 

7 . 1 4.1 . 1  Modi fications  

Th is  state  mach ine  reflects  the  possible  states  of an  i nstance  data  set concern ing  
mod i fications  (see  F igure  50).  
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Figure  50  −  State  machine  of instance data  set 

The  mean ing  of the  d i fferen t states  can  be  seen  in  Table  1 3 .  

Table  1 3  – Description  of instance data  set  states  

State  Mean ing  

defau l t  The  con ten ts  of the  i nstance  data  set  are  the  defau l t  d ata .  Th i s  s tate  wi l l  typ i ca l l y 
appear after creation  of a  new data  set.  

va l i dMod i fi ed  The  data  set  was  mod i fi ed  i n  a  consi sten t  manner.  

i nva l i dMod i fi ed  The  data  set  was  mod i fi ed .  The  data  are  not  i n  a  cons i sten t  s tate .  

Al lDataLoaded  The  i nstance  data  set  was  l oaded  from  or i n to  the  re l ated  devi ce.  

NOTE  Th i s  s tate  means  not,  that  the  data  wi th i n  the  device  are  equal  to  the  data  
found  wi th i n  the  re l ated  i nstance  data  set.  Due  to  the  fact  that  a  user can  use  tool s  ou t  
of the  scope  of FDT,  the  FDT speci fi cati on  cannot  guaran tee  such  a  state.  

zombie  The  i nstance  data  set  i s  prepared  to  de lete ,  no  access  to  th i s  data  i s  a l l owed .  
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7.1 4.1 .2  Persistence states  
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IPropertyBag: :SaveAll  changes of dtm data

 

IEC 

Figure  51  – Persistence states  of a  data  set 

Th is  state  mach ine  reflects  the  possib le  states  of an  i nstance  data  set concern ing  the  
persistence  of data  (see  F igure  51 ).  Description  of the  states  can  be  found  in  Table  1 4 .  

Table  1 4  – Description  of persistent states  

State  Mean ing  

persi sten t The  con ten t  of the  i nstance  data  set  i s  persi sten t.  Th i s  s tate  wi l l  typ i cal l y appear after 
the  d ata  set was  saved  by the  Frame  Appl i cati on  u s i ng  the  pers i stence  i n terfaces  of the  
DTM .  

transi en t The  data  set  was  mod i fi ed .  These  changes  are  not  saved  i n  a  pers i sten t  way.  Al l  
mod i fi ed  i nstance  data  wi th i n  the  DTM  i s  temporary and  not  synchron ized  wi th  other 
DTM  i nstances  or wi th  the  Frame  Appl i cati on .  A I Fd tCon ta i ner: : SaveRequest()  ca l l  j u st  
i n forms  the  Frame  Appl i cati on  that  the  data  set  shou l d  be  s tored .  

 

7.1 4.2  Saving  instance data  of a  DTM  

To save  the  private  data  of a  DTM  object the  Frame  Appl ication  shal l  request the  I PersistXXX 
in terface  poin ter and  cal l  I PersistXXX: :Save()  wi th  a  reference  to  the  stream  / property bag  
object of the  appropriate  fie ld  device  i nstance  (see  F igure  52).  Wi th in  th is  method  the  DTM  
business  object shal l  save  a l l  i ts  device  parameters  necessary to  re-establ i sh  i ts  complete  
state  based  on  the  i n formation  of the  stream  / property bag  object wi th in  a  
I PersistXXX: : Load()  ca l l .  

After saving  private  data  of a  DTM  the  Frame  Appl ication  i s  able  to  re lease  the  DTM  business  
object.  
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Used  methods:  

Standard  M icrosoft  i n terfaces  

Figure  52  −  Saving  instance data  of a  DTM  

7. 1 4.3  Reload  of a  DTM  object for another instance 

A Frame  Appl ication  may reuse  one  DTM  COM  object for a  number of d i fferen t fie ld  device  
i nstances  by cal l ing  I PersistXXX: :Load()  several  times  and  wi th  d i fferent I stream  / 
I PropertyBag  objects  as  argument.  Bu t,  i f an  I PersistXXX: : Load()  ca l l  fa i l s ,  the  Frame 
Appl ication  shal l  i nstan tiate  a  new DTM  COM  object.  

7.1 4.4 Copy and  version ing  of a  DTM  instance 

After creation  of a  DTM  object the  Frame  Appl ication  shal l  request the  I PersistXXX in terface  
poin ter and  cal l  I PersistXXX: : Load()  wi th  a  reference  to  the  stream  / property bag  object of 
the  appropriate  fi e ld  device  instance  (see  F igure  53).  Wi th in  th is  method  the  DTM  business  
object shal l  i n i tia l ize  i ts  device  parameters  based  on  the  i n formation  of the  stream  object.  To  
get a  copy of the  private  data  of a  DTM  business  object the  Frame Appl ication  shal l  cal l  
I PersistXXX: :Save()  wi th  a  reference  to  a  new stream  / property bag  object.  

I t  i s  up  to  the  Frame  Appl ication  to  hand le  the  Frame  Appl ication-speci fi c version ing  aspects  
and  to  manage  the  d i fferen t i nstance  data  sets  for a  device.  

IEC  

Frame DTM

QueryInterface(IPersistPropertyBag)

IPersistPropertyBag: :Save( IPropertyBag)

IUnknown: :Release()
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Used  methods:  

Standard  M icrosoft  i n terfaces  

Figure  53  −  Copy and  version ing  of a  DTM  instance 

7. 1 5  Audit  trai l  

Aud i t tra i l  services  are  implemented  i n  the  Frame  Appl ication .  I t  s tores  a l l  i n formation  about 
aud i t  trai l  session  l i ke  username,  date  and  time,  description  and  comment of the  session  and  
description  of a l l  aud i t-trai l  events  wi th in  the  session .  I t  provides  saving ,  analyzing  a  
documentation  of the  aud i t  tra i l  sessions.  For the  DTM  i t  offers  the  i n terface  
IDtmAud i tTrai lEvents.  

When  aud i t  tra i l  i s  started  the  Frame Appl ication  may ask the  user for add i tional  comments  
(see  F igure  54).  

IEC  

Frame

CoCreateInstance

QueryInterface(IPersistPropertyBag)

IPersistPropertyBag::Load( istream1  )

IPersistPropertyBag::Save( istream2 )

Frame Application creates a copy by using
Load() and Save().  I t is in the responsibility
of the frame application to take care of
additional  l inks/references l ike topology
information or channel assignment.

Frame application stores
copy of instance data set
in a specific way out of the
area of project data

DTM
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Used  methods:  

I DtmAud i tTra i lEvents: :OnStartTransacti on ()  

I DtmAud i tTra i lEvents: :OnAud i tTra i l Even t()  

I DtmAud i tTra i lEvents: :OnEndTransaction ()  

Figure  54 −  Audit  trai l  

7 . 1 6  Comparison  of two instance data  sets  

Th is  section  describes  sequences  to  compare  the  data  sets  of two  d i fferent i nstances  using  
the  IDtmDiagnosis  i n terface.  

The  two  DTMs  i nvoked  in  the  comparison  have  to  be  of the  same type.  

7.1 6.1  Comparison  wi thout user interface 

The  sequence  chart for the  comparison  of two  instance  data  sets  i s  shown  i n  F igure  55:  

IEC  

DTM Frame

Application
User Dialog

OnStartTransaction()
Ask the user for comment

Enter comment etc.
ok

OnAuditTrai lEvent()

ok

OnEndTransaction()

ok

User enters
into an  Audit
Trai l  Session

User exits Audit
Trai l  Session

OnAuditTrai lEvent()

ok
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Used  methods:  

I DtmDiagnosi s : : I n i tCompare()  

I DtmDiagnosi s : :Compare()  

I Fd tTopology: :GetDtmForSystemTag ()  

I Fd tTopology: :Rel easeDtmForSystemTag ()  

Figure  55  −  Comparison  without user in terface  

7. 1 6.2  Comparison  with  user in terface  

To i nvoke  a  user i n terface  for comparison ,  the  sequence  shown  i n  F igure  56  i s  to  be  
performed .  

IEC  

Frame
Appl ication

The systemTag
of DTM2 is  given  to
DTM1  using  the
InitCompare method  of
its IDtmDiagnosis
interface

To perform the
comparison the DTM1
accesses the data of
DTM2 using  private
communication
mechanism

DTM1

GetDtmForSystemTag()

InitCompare()

Compare()

DTM2

DTM
private
data

access
and

compare
sequence

ReleaseCompare()
The release of the DTM2
interface pointer is forced
cal ling  ReleaseCompare

ReleaseDtmForSystemTag()
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Equ ival en t  to  StartAppl i cati on ()  (as  shown  i n  the  sequence  chart)  Acti veX®  con trol s  can  be  u sed .  

Used  methods:  

I DtmDiagnosi s : : I n i tCompare()  

I DtmDiagnosi s : :Rel easeCompare()  

I DtmAppl i cati on : : S tartAppl icati on ()  

I DtmEvents: :OnAppl i cati onClosed ()  

Figure  56  −  Comparison  with  user in terface  

7. 1 7  Fai lsafe  data  access  

The  sequence  chart i n  F igure  57  shows how to  access  fai l safe  data  from  a  device  and  i ts  
associated  function  b lock via  two  i ndependent commun ication  l i nks.  

IEC  

Frame
Appl ication

The systemTag of DTM2
is given  to DTM1  using
the In itCompare method
of its IDtmDiagnosis
interface

The user interface is startet
using  StartAppl ication  and
the fdtCompare flag  set
within  the
applicationContext

DTM1

InitCompare()

StartAppl ication()

DTM2

DTM
private
data
access

show
GUI

The user interface is either
closed  by the user or closed
by the frame appl ication  in
both  ways the DTM informs
the frame appl ication  by
cal ling  OnAppl icationClosed

OnAppl icationClosed()

ReleaseCompare()
The release of the DTM2
interface pointer is forced
cal ling  ReleaseCompare

GetDtmForSystemTag()

ReleaseDtmForSystemTag()
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U sed  methods:  

I Fd tCommun icati on : : TransActi onRequest()  

I Fd tCommun icati onEven ts : :OnTransacti onResponse()  

I Fd tFuncti onBlockData: : Sel ectFBI nstance()  

I Fd tFuncti onBlockData: :GetFB I nstanceData()  

Figure  57  −  Fai lsafe  data  access  

7. 1 8  Set or modify device  address  with  user in terface 

I n  th is  scenario  the  Frame Appl ication  requests  a  set of speci fic ch i ld  device  addresses  at bus  
master DTMs.  Th is  sequence  (see  F igure  58)  for example  i s  started  when  a  new DTM  is  
added  to  the  topology.  S im i lar sequences  can  be  used  i f a  Frame  Appl ication  offers  manual  
change  of address  i n  con text of a  DTM.  

Ch i l d  DTM  
(F-Devi ce )  

Paren t  DTM  
(Master)  

Commun i ca t i on  
Channe l  

Read  fa i l  safe  d ata  d i rectl y  
from  the  d evi ce  

Estab l i sh  con necti on  

The  ga teway ch anne l  may 
propagate  the  fu nct i on  ca l l  
to  i ts  DTM  wh i ch  h o l d s  the  
i n formati on  o f a l l  fa i l  safe  
fun ct i on  b l ocks  

Tran sacti onRequest( )  

Spawn  
commun i ca t i on  
process  
and  
Read  vi a  
estab l i shed  
connecti on  

OnTran sacti onResponse()  

Se l ectFB I nstance()  

Temporary s to re  the  fa i l  safe  
d a ta  read  from  the  d evi ce  

Requ i re  an  associa ti on  
be tween  th e  F -devi ce  and  a  
fu n ct i on  b l ock  
(on l y  d on e  th e  fi rs t  t ime)  

GetFB I n stanceData( )  

Ppropri e ta ry  fu n ct i on  ca l l  

The  DTM  open s  e . g .  a  
fu n t i on  ch art  d i ag ram  and  
the  u ser se l ects  a  fa i l  sa fe  
fun ct i on  b l ock  to  be  
associ a ted  

propri e ta ry  fu nct i on  ca l l  

The  DTM  read s  th e  fa i l  safe  
d a ta  e . g .  vi a  a  p ropri e tary  
protoco l  from  th e  master  
stack  

The  ga teway channe l  may  
p ropagate  th e  fu n ct i on  ca l l  
to  i ts  DTM  wh i ch  h o l d s  the  
i n formati on  how to  read  
th e  fa i l  safe  d a ta  from   
th emaster s tack  

Read  the  fa i l  safe  d a ta  from  
the  associa ted  fu ncti on  b l ock  

Compare  the  fa i l  safe  d a ta   
read  from  the  d evi ce  wi th   
th e  d ata  o f the  associ a ted  
fu n ct i on  b l ock  and  i n form  
the  u ser i n  abou t  the  resu l t  
o f the  compare  

IEC  
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Used  methods:  

I Fd tChanne lSubTopology2 : : SetCh i l d renAdd resses()  

I Fd tActi veX2 :OpenDia l ogActi veXCon trolRequest()  

I Fd tActi veX: :CloseActiveXContro lRequest()  

I Fd tTopology: :GetDtmForSystemTag ()  

I Fd tTopology: :Rel easeDtmForSystemTag ()  

I DtmParameter: : SetParameters()  

I DtmParameter: :GetParameters()  

Figure  58  −  Set or modify device  address  w i th  user interface  

7. 1 9  Set  or modify known  device  addresses  without user interface 

I n  th is  scenario,  the  Frame  Appl ication  requests  a  set of device  addresses  at  DTM,  for 
example  after a  scann ing  or import operation  (see  F igure  59).  

IEC  

Frame

Appl ication

Start chi ld  DTMs and
add  to  topology

Parent DTM
Chi ld  DTM

Add  ch i ld  DTM

SetChi ldrenAdresses()

Request bus-

address from user

Chi ld  Address

ActiveX

Open  Dialog  & In i tal ize

Set bus-address

(private  DTM

in terface)

CloseActiveX

ControlRequest()

Close Dialog  and  destroy

GetDTMForSystemTag()

GetParameters()

SetParameters()ReleaseDTM

ForSystemTag()

The  frame-appl ication  starts one  chi ld

DTM and  adds i t to  the  topology.

Parent DTM request reference  to  chi ld

DTM at frame-appl ication  and  sets the

address in  DTMParameter XML

<BusInformation> element.

The frame-appl ication  request ch i ld

DTM address setting  via  corresponding

method  of parent DTM.

Parent DTM most probably opens
ActiveX control  i n  frame-appl ication
d ialog  which  requests ch i ld  bus-address

from user.

Attribu te to  open  user interface is set.

[NEXT]

[FOR EACH  <changed  Device>  DO]

Frame
Appl ication

Start chi ld  DTMs and
add  to  topology

Parent DTM
Chi ld  DTM

Add  ch i ld  DTM

SetChi ldrenAdresses()

Request bus-

address from user

OpenDialogActiveX
ControlRequest() Chi ld  Address

ActiveX

Open  Dialog  & In i tal ize

Set bus-address

(private  DTM
in terface)

CloseActiveX

ControlRequest()

Close Dialog  and  destroy

GetDTMForSystemTag()

GetParameters()

SetParameters()ReleaseDTM

ForSystemTag()

The  frame-appl ication  starts one  ch i ld
DTM and  adds i t to  the  topology.

Parent DTM request reference  to  ch i ld

DTM at frame-appl ication  and  sets the
address in  DTMParameter XML

<BusInformation> element.

The  frame-appl ication  request ch i ld

DTM address setting  via  correspond ing
method  of parent DTM.

Parent DTM most probably opens
ActiveX control  i n  frame-appl ication

dialog  which  requests ch i ld  bus-address

from user.

Attribu te to  open  user interface is set.

[NEXT]

[FOR EACH  <changed  Device>  DO]

Or alternatively for channels:

OpenChannelActiveXRequest()
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Used  methods:  

I Fd tChanne lSubTopology2 : : SetCh i l d renAdd resses()  

I DtmEvents: :OnScanResponse()  

I Fd tTopology: :GetDtmForSystemTag ()  

I Fd tTopology: :Rel easeDtmForSystemTag ()  

I DtmParameter: : SetParameters()  

I DtmParameter: :GetParameters()  

Figure  59  −  Set or modify known  device  addresses  without user interface 

7.20  Display or modify al l  ch i ld  device  addresses  with  user interface 

I n  th is  scenario  Frame  Appl ication  requests  d isplay or mod i fication  of a l l  ch i l d  device  
addresses  at a  Parent DTM.  Th is  sequence  (see  Figure  60)  for example  i s  started  when  a  
user selects  the  correspond ing  menu  en try i n  con text of a  Commun ication  DTM  or a  Gateway 
DTM.  

IEC  

Frame
Appl ication

SetChi ldrenAddresses()

Start chi ld  DTMs and
add  to topology

The frame-appl ication  starts one chi ld  DTM
for each  device descrbed  in  ToplogyScan
XML and  adds DTM to the topology.

Parent DTM

OnScanResponse()

[NEXT]

Chi ld
DTMs

GetParameters()

SetParameters()

ReleaseDTMForSystemTag()

[FOR EACH  <Device> in DTMList XML DO]

The frame-appl ication  request set of device
address at parent DTM.  XML contain ing
relevant device in formation  is passed  in
this cal l .

Parent DTM request reference to  chi ld
DTM for each  <Device> element in  passed
XML at frame-appl ication  and  sets the
address in  DTMParameter XML
<BusInformation> element.

GetDTMForSystemTag()
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Used  methods:  

I Dtm : :GetFuncti ons()  

I DtmActi veXI n formati on : :GetActi veXGu id ()  

I Fd tTopology: :GetCh i l dNodes()  

I Fd tTopology: :GetDtmForSystemTag ()  

I Fd tTopology: :Rel easeDtmForSystemTag ()  

I DtmParameter: : SetParameters()  

I DtmParameter: :GetParameters()  

Figure  60  −  Display or modify al l  ch i ld  device  addresses  with  user interface  

7.21  Device  in i tiated  data  transfer 

Some protocols  support data  transfer services  that are  in i tiated  by the  device  and  not by the  
DTM.  I n  order to  support such  services,  the  approach  shown  i n  F igure  61  i s  recommended :  

•  the  i n frastructure  (fi l ter,  service  queue)  for such  services  i s  i n i tiated  by a  protocol -speci fic 
transaction  request of the  DTM,  dependant on  the  protocol ,  th is  service  may be  
acknowledged  or not;  

•  the  device  in i tiated  data  transfer i s  transported  by transaction  responses  to  the  in i tiating  
request ( they carry the  same invokeId );  

•  the  i n frastructure  for these  services  i s  terminated  by a  protocol -speci fic transaction  
request of the  DTM,  wh ich  may carry the  orig inal  i nvokeId  as  an  attribu te  of the  request 
XML document.  

IEC  

Frame 
Application

Parent
DTM

GetFunctions ()

GetActiveXGUID()

Child 
Addresses 
ActiveX

Create and Initialize

GetChildNodes ()

GetDTMForSystemTag ()

Child 
DTMs

GetParameters ()

ReleaseDTM
ForSystemTag()

Get Child 
Addresses

Display 
Child 

Addresses

Set Child 
Address

GetDTMForSystemTag ()

ReleaseDTM
ForSystemTag()

SetParameters ()

The frame -application determines user 
interface for AppID =  fdtNetworkManagement 
if user selected this  function in context of 
Parent DTM and opens  it .  

The (Parent DTM ) user interface accesses 
the Child  DTMs and reads  the address 
information stored in the parameter XML 
and displays it to the user .

The (Parent DTM ) user interface accesses  
Child DTM again if user selected to change 
the address .  The address   information is  
stored in the Child DTM parameter XML .
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Figure  61  −  Device  in i tiated  data  transfer 

Device  in i tiated  data  transfer needs  management by the  commun ication  i n frastructure.  Th is  i s  
why i t  i s  necessary to  unambiguously i den ti fy the  request to  i n i tia l ize  and  terminate  th is  type  
of behavior.  

The  TransactionRequests  to  i n i tiate  or terminate  device  i n i ti ated  data  transfer wi l l  transport 
protocol -speci fic XML-documents.  

The  terminating  TransactionRequest wi l l  contain  the  in formation  necessary to  terminate  the  
device  i n i tiated  data  transfer.  Th is  may i nclude  the  i nvokeI d  of the  i n i tiating  
TransactionRequest.  

I f a  DTM  in i ti a l i zes  such  services,  i t  i s  requ i red  to  terminate  these  services.  The  termination  
has  to  occur,  before  the  DTM  can  go  offl ine  (DisconnectRequest /  Abort).  I f the  connection  i s  
terminated  by I Fd tCommunicationEvents: :OnAbort() ,  th is  service  i s  terminated  au tomatical l y.  

The  support of such  services  i s  protocol -speci fi c and  device-speci fic.  I f a  Commun ication  
Channel  i s  not able  to  support th is  type  of service,  i t  wi l l  return  a  protocol -speci fic error 
document i n  the  TransactionResponse,  i nd icating  that i t  i s  not able  to  support th is  feature.  

7.22  Starting  and  releasing  DTM  user in terface  in  modal  d ialog  

DTM  requests  start of user i n terface  over I Fd tActiveX2  in terface  implemented  by Frame 
Appl ication  (see  Figure  62).  Th is  starts  modal  d ialog  and  opens  DTM  user i n terface  in  i t.  DTM  
user i n terface  exchanges  data  wi th  DTM  over private  in terface  and  request closing  of d ia log  
after work i s  fin ished .  Frame  Appl ication  closes  the  d ia log  and  DTM  user i n terface.  Now 
I Fd tActiveX2:OpenDialogActiveXControlRequest()  cal l  returns  to  the  DTM.  

IEC  

CommChannel
DeviceDTM

Transacti onRequest
(i nvokeId1 ,  xmlDocument)

Device

TransactionRequest
(invokeId2,  xmlDocument)

* Data transfer from device

Setup of communication
infrastructure for device
initiated data transfer

[TransactionResponse(Ack)]

* TransactionResponse
(invokeId1 ,  Data)

Termination of
communication
infrastructure for device
initiated data transfer

TransactionResponse
(invokeId2)

This type of
transfer can be
repeated 0 to n
times

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 1 93  – 

 

Used  methods:  

Standard  M icrosoft  i n terfaces  

I DtmActi veXI n formati on : :GetActi veXGu id ()  

I Fd tActi veX2 :OpenDia l ogActi veXCon trolRequest()  

I Fd tActi veX:CloseActi veXCon tro lRequest()  

I DtmActi veXCon trol : I n i t( )  

I DtmActi veXCon trol : PerpareToRelease()  

Figure  62  −  Modal  DTM  user interface  

7.23  Parent component handl ing  redundant s lave  

A paren t component,  e . g .  a  Commun ication  DTM,  hand l i ng  a  redundant fie ldbus  i s  able  to  
detect a  Device  DTM  able  to  hand le  a  redundant s lave  wi th in  execu tion  of 
I Fd tChannelSubTopology: :OnAddCh i ld ()  by examin ing  the  parameter document of th is  DTM  
(see  F igure  63).  The  Commun ication  DTM  selects  the  redundant commun ication  paths  (ei ther 
au tomatical l y or us ing  a  d ia log)  and  sets  redundancy i n formation  to  the  Device  DTM  by cal l i ng  
SetParameter() .  

IEC  

Frame

Appl icationDTM

DTM sends a  noti fication

that user i nterface shou ld

be closed.

In  turn  Frame Appl ication

requests at user in terface
release of DTM reference .

OpenDialogActiveX
ControlRequest(functionCal l )

DTM user in terface

in teracts wi th  DTM over
pri ivate in terface.

Frame Appl ication

Dialog

DTM ActiveX

user in terface

ShowModal()
CoCreateControl ()

In i t(IDtm...)

CloseActiveXControlRequest()

PrepareToRelease()

        Private data exchange

Close()

DTM requests open  of user

in terface i n  modal  d ialog.

Frame Appl ication  requests

GUID of DTM user in terface
for functionCal l .

Frame Appication  starts

modal  d ialogs and  opens

and  in i tial i zes DTM user
interface.

Later Frame Appl ication

closes the  d ialog .  Now

OpenDialogActiveX
ControlRequest() cal l

returns to  DTM.

GetActiveXGuid()
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Device  DTM  provides  th is  redundancy i n formation  wi th in  i ts  connect request to  the  
Commun ication  DTM.  For each  such  opened  connection  the  Commun ication  DTM  i s  able  to  
use  one  of the  avai lable  communication  paths  wi thout need  for fu rther i n teraction  wi th  the  
Device  DTM.  

A Frame  Appl ication  implementing  the  IDtmRedundancyEvents  i n terface  i s  able  to  get 
topology i n formation  abou t redundant DTMs.  I n  such  a  Frame  Appl ication  the  topology view 
may show th is  redundancy in formation .  On  the  other hand ,  Commun ication  DTM  and  Device  
DTM  of a  redundant s lave  can  be  used  i n  a  Frame  Appl ication  wi thout knowledge  about 
redundancy,  because  a l l  redundancy functional i ty i s  hand led  by the  Commun ication  DTM  and  
i ts  ch i l d  DTMs.  

 
Used  methods:  
I DtmRedundancy: :OnAddedRedundantCh i l d ()  
I DtmRedundancyEven ts : :OnRemovedRedundan tCh i l d ()  

Figure  63  −  Handl ing  of a  redundant s lave  

IEC  
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Communicationchannel
detects a DTM able to handle a

redundant  device

GetParameters()Communicationchannel
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7.24 In i tial ization  of a  Channel  ActiveX control  

7 .24.1  General  

To i n i ti a l i ze  a  Channel  ActiveX®  con trol  conformant to  th is  speci fication ,  the  Frame  
Appl ication  has  fi rst to  check,  i f the  i n terface  I Fd tChannelActiveXControl2  exists.  

I f i t  exists  the  Frame  Appl ication  has  to  cal l  the  I Fd tChannelActiveXControl2 : : I n i t2()  function  
at  th is  i n terface.  

I f i t  does  not exist,  the  Frame  Appl ication  cal l s  the  I Fd tChannelActiveXControl : : I n i t()  function .  

7.24.2  Supports  IFdtChannelActiveXcontrol2  

Figure  64  describes  the  sequence  of the  Channel  ActiveX®  con trol  i n i tial ization  for the  case  
that the  Channel  ActiveX®  con trol  provides  the  I Fd tChannelActiveXControl2  i n terface.  

Frame
Application

Create

the frame instanciates the control

Channel  ActiveX
Control

the frame successful ly accesses the
IFdtChanelActiveXControl2 interface

IFdtChannelActiveXControl2: : Init2()

*IFdtChannelActiveXControl2

the frame cal ls the
IFdtChannelActiveXControl2: : Init2()
function

IUnknown: :QueryInterface
(IFdtChannelActiveXControl2)

 

IEC 

Used  methods:  

I Unkown : :QueryI n terface  

I Fd tChanne lActi veXControl 2 : : I n i t2 ()  

Figure  64 −  In i t  of Channel  ActiveX with  IFdtChannelActiveXControl2  

7 .24.3  Does  not support IFdtChannelActiveXControl2  

Figure  65  describes  the  sequence  of the  Channel  ActiveX®  con trol  i n i tial ization  for the  case  
that the  Channel  ActiveX®  con trol  does  not provide  the  I Fd tChannelActiveXControl2  i n terface.  
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Frame 

Application

Create

the frame instanciates the control

Channel  ActiveX 

Control

IUnknown: :QueryInterface 

(IFdtChannelActiveXControl2)

the frame fails to access the 

IFdtChannelActiveXControl2 interface

IFdtChannelActiveXContorl : : Init()

null

the frame calls the 

IFdtChannelActiveXControl : : Init()   function

IUnknown: :QueryInterface 

(IFdtChannelActiveXControl )

*IFdtChannelActiveXControl

the frame successfully accesses the 

IFdtChannelActiveXControl  interface

 

IEC 

Used  methods:  

I Unkown : :QueryI n terface  

I Fd tChanne lActi veXControl : : I n i t( )  

Figure  65  −  In i t  of Channel  ActiveX® without IFdtChannelActiveXControl2  

7 .25 DTM  upgrade 

7.25.1  General  

The  fi rst step  to  be  resolved  during  upgrade  i s  to  veri fy i f the  saved  data  set can  be  
associated  wi th  the  new DTM.  

Each  DTM  shou ld  expose  a  un ique  iden ti fier (UU ID)  speci fying  i ts  data  set format.  A DTM  can  
provide  a  l i st  of compatib le  data  set formats  i t  can  l oad .  These  UU IDs  are  returned  as  part of 
I DtmIn formation : :GetI n formation ()  method  cal l .  

I f the  CLSID  and  the  Prog ID  of the  DTM  is  not changed  i t  i s  up  to  the  DTM  to  hand le  version  
upgrade.  The  l i st  of supported  data  set formats  may not be  considered  by the  Frame 
Appl ication  when  data  i s  l oad ing  i n  th is  case.  Add i tional  check for data  compatib i l i ty shal l  be  
done  by the  DTM  when  the  data  i s  l oaded .  

7.25.2  Saving  data  from  a  DTM  to  be  upgraded  

The  fi rst step  i s  to  store  the  i n formation  from  the  DTM  that wi l l  be  upgraded .  

The  Frame  Appl ication  needs  to  store  add i tional  i n formation  abou t the  DTM:  

•  CLSID  of the  DTM;  

•  UU ID  of the  stored  data  format;  

•  S torage  type;  

•  Add i tional  i n formation  abou t the  device.  

Th is  i n formation  i s  associated  to  the  stored  data  and  can  be  used  l ater by the  Frame 
Appl ication  to  i den ti fy and  manage  data  set.  
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The  d iagram  g iven  i n  F igure  66  provides  an  i l l ustration  of that sequence:  

 

Figure  66  −  Saving  data from  a  DTM  to  be  upgraded  

7.25.3  Loading  data  in  the  replacement DTM  

After the  Frame  Appl ication  created  an  new DTM,  the  newly created  DTM  loads  the  data  set 
of the  replaced  DTM  (see  Figure  67).  

IEC  

Frame-
Appl icati

on

DTM or BTM

GetInformation() DTM provides
DTMDeviceType

information

Frame appl ication gets the UUID from
DataFormats\Current\dataSetID
as returned in GetInformation and
associates i t to the DTM/BTM type

Frame asks the DTM/BTM to store i t’ s
persistent data

IPersistXXX.Save()

DTM/BTM 1

Data

DTM/BTM 1
Data

UUID, . .

Frame associates the UUID from
DataFormats\Current\dataSetID
from DtmDeviceType to the persisted data
Frame stores the ClassID,  Persistent Type,
etc.  for further use
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Figure  67  −  Loading  data  in  the  replacement DTM  

7.26 Usage  of IDtmSing leDeviceDataAccess: :ReadRequest / Wri te  Request 

Th is  sequence  chart (see  Figure  68)  g ives  an  example  regard ing  hand l i ng  of ReadRequest()  
and  Wri teRequest() .  

IEC  

Frame-
Appl icati

on

New

DTM or BTM

GetInformation()

DTM provides
DTMDeviceType
information

Frame appl ication gets l i st of supported device
types from
DtmInfo\DtmDeviceTypes\DtmDeviceType
as returned in GetInformation

When the frame finds matching UUIDs,  i t l oads

the saved data to the DTM

IPersistXXX.Load()

DTM/BTM 1
Data

UUID

Frame gets the UUID associated to the stored
device data

For each of the device types supported by the
DTM/BTM that match to the device type info
returned in the topology scan,  the frame verifies i f
the UUID returned in
DataFormats\Supported\dataSetID
i s equal  to the UUID associated to the stored data

DTM/BTM 1
Data

UUID

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 1 99  – 

 

Used  methods:  

I DtmSing l eDeviceDataAccess: : I temListRequest()  

I DtmSing l eDeviceDataAccessEvents: :On I temListResponse()  

I DtmSing l eDeviceDataAccess: :ReadRequest()  

I DtmSing l eDeviceDataAccess: :Wri teRequest()  

I DtmSing l eDeviceDataAccessEvents: :OnReadResponse()  

I DtmSing l eDeviceDataAccessEvents: :OnWri teResponse()  

I DtmEvents: :OnProgress()  

Figure  68  −  Usage  of IDtmSing leDeviceDataAccess  

7.27  Instantiation  of DTM  and  BTM  

A BTM  i s  created  by the  same  mechan ism  as  a  DTM,  wh ich  means  the  Frame Appl ication  
a lways  creates  a  BTM.  I f a  DTM  shal l  create  a  BTM,  i t  has  to  use  the  in terface  I Fd tTopology 
of the  Frame  Appl ication .  BTMs  are  i nstan tiated  by 

•  Frame  Appl ication  accord ing  to  the  defined  sequence,  

•  DTM  triggers  as  described  below.  

The  veri fication  of assigned  Ch i l d -BTMs  i s  done  by using  the  Val idateAddCh i ld ()  method  of 
the  I Fd tChannelSubTopology i n terface.  

IEC  

Frame
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Frame Appl ication  gets the
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document
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connection

Frame Appl ication  requests
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Frame Appl ication
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OnReadResponse()*

Frame Appl ication  selects

i tems to read  ou t of the
provided  l i st

ReadRequest() *

Frame Appl ication  gets the

data  related  to the related
i tems via   specified  XML
document

DTM wri tes data  in to the

device

Frame Appl ication  wri tes

data

OnWriteResponse()*

WriteRequest()*

Contents of i tem l ist has

changed  due to a
configuration  change of

the DTM

OnDeviceItemListChanged()

I temListRequest()

Frame Appl ication  requests

l ist of avai lable  i tems

Frame Appl ication  selects or

updates i tems to wri te  out of

the provided  l i st

OnProgress()*

OnItemListResponse()

OnItemListResponse()
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The  general  sequence  i s  shown  i n  the  fol l owing  chart (see  F igure  69).  The  creation  of BTMs 
i s  possib le  i n  any of the  fol lowing  states:  

•  runn ing ;  

•  con figured ;  

•  commun ication  set;  

•  going  on l ine;  

•  going  offl i ne;  

•  on l i ne.  

The  tri gger for creating  BTMs  (shown  i n  the  chart by the  even t Trigger to  i n i tiate  BTMs)  can  
orig inate  from  the  fol lowing  sources:  

•  the  DTM  GU I  (e. g .  the  GU I  of the  runn ing  DTM  provides  a  method  “add  b lock”);  

•  a  function  exposed  by the  DTM  (that i s ,  a  function  wi thou t GU I ) ;  

•  an  even t on  the  DTM  (e. g . ,  transi tion  from  state  “runn ing”  to  state  “configured”);  

 

 

Figure  69  −  General  sequence of creation  and  instantiation  of blocks  

IEC  

Frame

Create DTM()

DTM

Create()

Instantiate()

Internal  Activation()

BTM
*:  Create()

Channel

Create()

*:  Instantiate()

*:  IFdtSubTopology::OnAddChild()

Trigger to In itiate BTMs()

return from Instantiate()

Sequence "Create() - I nstantiate()"  :
                see chapter 5.1 2.1  of FDT Specification

Sequence "CreateChild() -  OnAddChild()"  :
                see chapter  5.2.1 .2  of FDT Specification

*: IFdtBtmTopology: :CreateChi ld()
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The  Frame  Appl ication  can  reject the  CreateCh i ld  method .  I n  th is  case,  the  procedure  of 
creation  of the  BTM  is  aborted .  I t  i s  up  to  the  user to  create  the  BTM.  

I t  does  not matter how the  BTMs  i n i tiation  i s  triggered .  The  general  sequence  of events  does  
not change.  Thus,  each  DTM  and  each  BTM  i s  hand led  accord ing  to  the  DTM  state  mach ine.  

I f the  DTM  i s  l oaded  ( transi tion  from  state  ‘Up’  to  state  ‘Existing  Created ’  to  state  ‘Runn ing ’ ) ,  i t  
shal l  not au tomatical l y trigger the  BTM  creation .  The  Frame  Appl ication  shou ld  hand le  the  
instan tiation  of the  BTMs.  

8  Instal lation  issues  

8.1  Registry and  device  information  

8. 1 . 1  Visibi l i ty of business  objects  of a  DTM  

Each  business  object class  wi th in  a  DTM  wh ich  shou ld  be  vi s ible  for i n tegration  wi th in  the  
Frame Appl i cation ,  or a  separate  DTM  presentation  object shal l  be  reg istered  in  the  
Windows®  reg istry using  FDT-speci fic COM-component category en tries.  These  class  objects  
of a  DTM  can  then  be  detected  by a  Frame  Appl ication  or a  configuration  tool  us ing  the  
M icrosoft®  s tandard  component category manager.  

The  BTM  to  DTM  assignment fo l l ows  the  same model  as  the  assignment of modu le  Device  
DTM  to  DTM.  Vendors  are  encouraged  to  define  a  un ique  CATID  for the  protocol  between  
DTM  and  BTM  in  order to  ensure  correct b lock assignment.  The  same  CATID  can  be  used  i n  
d i fferen t devices  i f the  same  BTMs  are  used .  

8.1 .2  Component categories  

FDT defines  the  fol l owing  component categories  (see  Table  1 5).  

Table  1 5  – Component categories  

CATID  description  i n  the  
reg istry 

SYMBOLIC  NAME  OF  
THE  CATID  

UU ID  of the  CATID  Description  

“FDT DTM”  CATID_FDT_DTM  {036D1 490-387B-1 1 D4-
86E1 -00E0987270B9}  

Object  compatib l e  to  FDT 
major vers ion  1  provi d i ng  
cl ass  i n formation  vi a  
I Dtm I n formati on .  

“FDT DTM  device”  CATID_FDT_DEVICE  {036D1 491 -387B-1 1 D4-
86E1 -00E0987270B9}  

Devi ce  ob j ect  of a  DTM  
for i n tegrati on  wi th i n  a  
Frame  Appl i cati on  

”FDT DTM  modu l e“  CATID_FDT_MODULE  {036D1 492-387B-1 1 D4-
86E1 -00E0987270B9}  

Modu l e  obj ect of a  DTM  
for i n tegrati on  wi th i n  a  
Frame  Appl i cati on  

“FDT BTM”  

 

CATID_FDT_BTM  {036D1 690-387B-1 1 D4-
86E1 -00E0987270B9}  

Object  represen ts  a  b l ock 

 

A CATID  consist  of i ts  symbol ic name and  the  UU ID  wi th in  the  reg istry.  The  FDT IDL  defines  
a  symbol ic name,  e . g . ,  CATID_FDT_DTM.  

Table  1 6  shows  the  val id  combination  of category i ds:  
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Table  1 6  – Combinations  of categories  

SYMBOLIC  NAME  OF  
THE  CATID  

CATID_FDT_DTM  CATID_FDT_DEVICE  CATID_FDT_MODULE  CATID_FDT_BTM  

CATID_FDT_DTM   √  √  √  

CATID_FDT_DEVICE  √     

CATID_FDT_MODULE  √     

CATID_FDT_BTM  √     

 

For example,  class  objects  shal l  reg ister for categories  accord ing  to  the  l i st  g i ven  i n  Table  1 7 :  

Table  1 7  – Example  for DTM  registration  

Description  Categories  

DTM  for a  d evice  CATID_FDT_DTM  

CATID_FDT_DEVICE  

DTM  for a  modu l e  of a  modu l ar device  CATID_FDT_DTM  

CATID_FDT_MODULE  

 

I t  i s  expected  that a  DTM  wi l l  fi rst  create  any categories  i t  uses  and  then  reg isters  for those  
categories  du ring  i nstal lation .  Dereg istering  a  server shou ld  cause  i t  to  be  removed  from  that 
category bu t not to  dereg ister the  category by i tsel f.  For more  i n formation  refer to  
documentation  of ICatReg ister i n  MSDN®.  

A DTM  may reg ister add i tional  component categories  accord ing  to  COM  ru les.  

8.1 .3  Registry entries  

Each  object (device,  modu le,  channel ,  class,  presentation)  wi th in  a  DTM  shal l  provide  a l l  
COM  requ i red  reg istry en tries  wi th in  HKEY_CLASSES_ROOT and  shal l  support sel f-
reg istration .  

8.1 .4 Instal lation  issues  

I t  i s  assumed  that the  DTM  vendor wi l l  provide  a  SETUP.EXE  to  i nsta l l  the  needed  
components  for h is  DTM.  Th is  wi l l  not be  d iscussed  fu rther.  Other than  the  actual  
components,  the  main  i ssue  affecting  COM  software  i s  management of the  Windows®  reg istry 
and  component categories.  

Al l  FDT components  shal l  have  a  version  i n formation  resource  con tain ing  at  l east a  version  
number,  so  that an  i nsta l lation  tool  can  decide  whether i t  can  overwri te  an  i nstal led  
component or not.  

Furthermore  a  Frame  Appl ication  i s  responsible  to  i nstal l  a l l  FDT re lated  XML schemas.  A 
DTM  has  to  use  these  documents  provided  by the  Frame  Appl ication  via  
I Fd tContainer: :GetXMLSchemaPath().  

DTM-speci fic schemas  wi th in  FDT related  XML documents  shal l  be  declared  as  an  i n l i ne  
defin i tion .  During  the  de- instal lation  of FDT re lated  components,  the  procedure  has  to  take  
care  about the  avai labi l i ty of the  FDT re lated  i n terface  description  To  avoid  problems  the  
usage  of M icrosoft®  i nsta l ler technology i s  mandatory.  Th is  means  a l l  merge  modu les  
provided  by FDT Group  shal l  be  used .  For example,  i t  i s  not a l l owed  to  copy the  FDT1 00. d l l  
d i rectly on  the  PC.  Furthermore,  a l l  common  DLLs  (e. g .  for usage  of ATL,  VB  run time  or th i rd  
party controls)  shal l  be  i nstal led  via  merge  modu les  i f provided  by the  vendor of the  DLL.  
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Furthermore,  i t  i s  h igh ly recommended  not to  i nclude  the  FDT-speci fic i n terface  description  
( IDL)  wi th in  own  components.  

8.1 .5  M icrosoft’s  standard  component categories  manager 

Using  the  M icrosoft®  s tandard  component categories  manager a  Frame Appl ication  i s  able  to  
query a  l i st  of a l l  avai lable  DTMs  or a  l i st  of DTMs  wi th  a  set of speci fic categories  by using  
the  i n terface  method  ICatI n formation : :EnumClassesOfCategories.  

8.1 .6  Bu i ld ing  a  Frame Appl ication-database of supported  devices  

Using  component categories  a  Frame  Appl ication  i s  able  to  detect a l l  i nstal led  DTMs.  
Add i tional  i n formation ,  for example  vendor i n formation ,  l i st  of supported  devices,  can  be  
determined  by i nstantiati ng  a  DTM  and  using  the  IDtmInformation  and  IDtmIn formation2  
in terfaces.  

By using  th is  i n formation ,  a  Frame  Appl ication  i s  able  to  bu i l d  a  database  wi th  

•  a l l  avai lable  DTMs;  

•  a l l  avai lable  BTMs;  

•  DTMs  supporting  a  speci fic fie l dbus;  

•  supported  fie ld  devices;  

•  e tc.  

Based  on  th is  i n formation  i t  i s  possib le  to  generate  a  mapping  between  speci fic fi el d  devices  
and  supporting  DTMs.  Th is  functional i ty i s  described  in  5 . 8 . 1 .  

8.1 .7  DTM  registration  

DTMs have  to  wri te  reg istry en tries  whenever the  DTM  i s  

•  i nstal led ,  

•  u n instal l ed ,  

•  mod i fied ,  (e . g .  new device  types  are  supported  or the  DTM  was  updated  (bug  fi x)) .  

I f the  path  doesn ’ t  exist,  the  fi rst  i nsta l led  DTM  has  to  create  the  path .  

A FDT root path  i s  defined  for FDT i n  windows  reg istry:  

DTM  reg istration  – Path  i n  reg istry 

[HKEY_LOCAL_MACH INE\SOFTWARE\FDT\DTMCatal ogUpdates ] 8  

 
Key Format  Description  

Mod i fi cati onComment 

 

REG_SZ (Stri ng  Val ue)  Mandatory:  Any s tri ng ,  e . g . :  
Timestamp  of mod i fi cati on .  

Empty stri ng  a l l oweda .   

Mod i fi cati onFl ag  REG_SZ (Stri ng  – GU ID)  Mandatory:  GU ID  created  by DTM  
setup  du ri ng  setup  runtime.  

a  I n stead  of setti ng  th i s  a ttri bu te  to  opti onal ,  i t’ s  mandatory and  a l l owed  to  set  an  empty s tri ng .  Th i s  avoi ds  
havi ng  o l d  comment together wi th  new fl ag .  

 

___________ 

8  HKEY_LOCAL_MACH INE  a l l ows  DTMs  to  wri te  a  reg i stry key and  s tri ng .  Du ri ng  DTM  setup  user has  to  have  
adm in i strator perm issi ons  anyway,  so  there  i s  n o  m i ss i ng  perm issi on  for wri t i ng  to  the  reg istry.  Du ri ng  other 
u se  case  sess ions,  a  u ser can  have  normal  perm i ssi ons.  Then  a  Frame  Appl i cati on  on l y reads  the  reg i stry 
keys,  so  the  m iss i ng  wri te  perm issi on  i s  not  a  probl em.  
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Frame  Appl ications  may update  a  DTM  Library and  save  the  l ast known  Mod i ficationFlag  en try 
i n ternal l y.  

A Frame Appl ication  can  easi l y check i f there  i s  a  need  to  update  the  DTM  catalog  by 
comparing  l ast known  en try wi th  curren t en try.  

NOTE  I t  was  seen  as  acceptabl e  to  l eave  the  en try i n  reg i stry wi thou t  a  concept  for a  cl eanup  because  there  may 
be  a  number of Frame  Appl i cati ons  i nstal l ed  on  one  PC.  

Frame Appl ications  are  on ly a l l owed  to  read  these  keys.  DTMs  shal l  update  Mod i ficationFlag  
and  Mod i ficationComment during  setup.  

8.2  Paths  and  fi le  information  

8.2. 1  Path  information  provided  by a  DTM  

There  are  several  possib i l i ties  where  a  DTM  has  to  provide  paths  to  fi l es  on  the  l ocal  fi l e  
system:  

•  i cons  and  bi tmaps  (<DeviceIcon>,<BlockIcon>,  <DeviceBi tmap>)  

•  d ocumentation  (<DocumentFi le> ,  <DocumentExe>)  

•  protocol -speci fic schemas  (<DtmSchemaPath>)  

•  GSD  fi l es  (<deviceTypeIn formationPath>)  

Usual l y,  these  fi l es  wi l l  be  copied  on  the  local  fi l e  system  during  DTM  instal lation .  The  DTM  
has  to  provide  the  fu l l  path  ( i nclud ing  the  d rive).  

8.2.2  Paths  and  persistency 

I nstal lation  on  d i fferen t PCs  may l ead  to  d i fferen t path  i n formation .  

S ince  a  DTM  instance  data  set cou ld  be  copied  from  one  PC to  another PC,  a  DTM  shal l  not 
rely on  path  i n formation ,  wh ich  i s  stored  i n  i ts  i nstance  data  set.  

General  ru le:  A DTM  shou ld  never store  path  i n formation  i n  i ts  i nstance  data  set.  

Th is  ru le  i s  a lso  val id  for paths  that are  provided  by the  Frame  Appl ication  and  used  by the  
DTM  (e. g .  I Fd tBu lkData:GetI nstanceRelatedPath ,  I Fd tBu lkData:GetProjectRelatedPath  and  
I Fd tContainer:GetXmlSchemaPath)  

Example :  

I n sta l l ati on  path  on  PC-A “c: \programs\manufactu rer\”  l eads  to  the  I con  path :  

< fd t:DeviceI con  path="fi l e : //c: /prog rams/manufactu rer/i cons/devi ce. i co"  />  

I nsta l l ati on  path  on  PC-B :  “d : \prog ramme\manu factu rer\”  l eads  to  the  I con  path :  

< fd t: DeviceI con  path="fi l e : //d : /programme/manu factu rer/i cons/devi ce . i co"  />  

8.2.3  Mu lti -user systems  

Some Frame Appl ications  provide  mu l ti -user capabi l i ty,  wh ich  means  that the  system  i s  
d i stribu ted  over several  PCs.  I n  such  a  system,  the  Frame  Appl ication  shou ld  not retrieve  path  
i n formation  from  one  PC and  expect that the  fi l e  i s  a l so  avai lable  on  a l l  other PCs  in  the  same 
path .  

General  ru le:  Path  i n formation  provided  by FDT i n terfaces  i s  on ly val id  on  the  local  PC.  
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9  Description  of data types,  parameters  and  structures  

9.1  Ids  

I ds  are  un ique  identi fiers  i n  a  speci fic con text.  They are  used  to  i denti fy components,  
noti fication  abou t user roles  and  righ ts,  and  for the  association  of asynchronous  function  cal l s ,  
as  shown  in  Table  1 8.  

Table  1 8  – FDT-specific  Ids  

Name Data  type  Description  

i nvokeI d  Fd tUU IDStri ng  An  i nvokeI d  of a  request  method  of a  server ob j ect i s  a  u n i que  
i den ti fi er to  be  generated  by the  cl i en t  vi a  CoCreateGu id ()  API  and  
i s  on l y va l i d  wi th i n  the  cal l i ng  ob j ect.  Wi th i n  a  ca l l back method  th i s  
i den ti fi er sha l l  be  u sed  by the  cl i en t  to  i den ti fy the  appropriate  
request  send  to  the  server object.  

Associati on  of asynch ronous  functi on  ca l l s  i s  u sed  for methods  l i ke  
xxxRequest() ,  OnxxxResponse()  

systemTag  BSTR Un i que  i den ti fi er of a  device  i n stance  wi th i n  a  pro ject  of the  Frame  
Appl i cati on .  The  system  tag  wi l l  be  set  d u ri ng  the  i n i ti a l i zati on  of a  
DTM  and  has  to  be  used  by the  DTM  for a l l  i n stance-speci fi c  
functi on  cal l s  to  the  Frame  Appl i cati on .  The  DTM  sha l l  not  s tore  
the  systemTag  (e . g .  i n  the  i nstance  data  set) .  The  DTM  may not  
re l y on  the  fact that i t  recei ves  the  same  systemTag  d u ri ng  each  
i n i ti a l i zati on  (ca l l  of I Dtm : :Envi ronmen t()  or I D tm2: :Envi ronmen t2())  

Commun icati onReference  Fd tUU IDStri ng  Mandatory i den ti fi er for a  commun icati on  l i nk to  a  device.  Th i s  
i den ti fi er i s  a l l ocated  by the  commun icati on  component  du ri ng  the  
connect  vi a  CoCreateGu id ()  API .  The  commun icati on  reference  
has  to  be  used  for a l l  fo l l owing  commun icati on  ca l l s .  

 

9.2  Data  type  defin i tions  

For basic datatypes  mapping  g iven  in  Table  1 9  i s  defined :  

Table  1 9  – Basic  data  types  

Data  type  Mapping  to  COM  data  types  

ClassI den ti fi er CLSID  /  Prog ID  

LanguageID  LCID  

ObjectReference  I Unknown  poi n ter 

UU ID  UU ID  

URI  URI  

 

The  fol lowing  helper objects  for documentation  are  defined  (see  Table  20):  
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Table  20  – Helper objects  for documentation  

Name Data  type  Description  

Fd tUU IDStri ng  BSTR Stri ng  con ta i n i ng  a  un i que  i den ti fi er accord i ng  to  the  M icrosoft®  
s tandard  UU ID.  

The  format shal l  be  e . g .  “C21 37DD1 -7842-1 1 d4-A3C9-
005004DC41 0F”  (wi thou t  bracket) .  

Due  to  the  defi n i ti on  of the  UU ID  format,  the  val ue  sha l l  NOT be  
hand led  i n  a  case  sensi ti ve  way.  That  means  compari ng  
“C21 37dd1 -7842-1 1 d4-A3C9-005004DC41 0F”  wi th  “C21 37DD1 -
7842-1 1 d4-A3C9-005004DC41 0f”  wi l l  retu rn  TRUE  

Fd tXmlDocument BSTR Stri ng  con ta i n i ng  an  XML  documen t 

Fd tXPath  BSTR Stri ng  con ta i n i ng  an  Xpath  to  an  e l ement of an  XML documen t 

For FDT 1 . 2  and  FDT 1 . 2 . 1  the  Xpath  has  to  be  the  root  tag  
“FDT”  – XML documen ts  are  accepted  as  complete  documen t.  
Otherwi se  the  DTM  i n forms  the  Frame  Appl i cati on  vi a  the  even t  
i n terface  abou t the  occurred  of errors  

Exceptions:  

-  I Fd tChannel : :GetChannelPath () ,  refer to  method  descripti on  

-  I n terface  I Fd tTopology,  u sage  as  channel  path  wi th i n  the  
speci fi ed  methods  

Al l  boolean  parameters  VARINAT_BOOL TRUE  and  FALSE  accord i ng  to  the  d efi n i ti on  of VARIANT_TRUE  
and  VARIANT_FALSE  
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Annex A 
(normative)  

 
FDT IDL 

 

Th is  IDL  fi le  shou ld  never be  mod i fied  in  any way.  The  standard  marshal ler may be  used  
based  on  a  type  l ibrary generated  from  th is  IDL.  I f vendor-speci fic i n terfaces  are  added  to  the  
appl ication  (wh ich  i s  a l lowed)  a  SEPARATE vendor-speci fic IDL  fi l e  shal l  be  generated  to  
describe  on ly those  in terfaces  and  a  separate  vendor-speci fic  ProxyStub  DLL  to  marshal  on ly 
those  i n terfaces.  

 

 

/******************************************************************************************  
 *  
 *  FDT 1 . 2 . 1  I n terfaces  
 *  
 * ******************************************************************************************/ 
 
[  
 u u i d (036D1 471 -387B-1 1 D4-86E1 -00E0987270B9) ,  
 vers ion (1 . 201 00)  
]  
l i bra ry  Fd t1 00  
{  
  importl i b("STDOLE2.TLB") ;  
 
  //  FDT Da ta types  
 typedef [uu i d (036D1 472-387B-1 1 D4-86E1 -00E0987270B9) ,  vers ion (1 . 0) ]  BSTR  Fd tUU IDString ;  
 typedef [uu i d (036D1 473-387B-1 1 D4-86E1 -00E0987270B9) ,  vers ion (1 . 0) ]  BSTR  Fd tXmlDocument;  
 typedef [uu i d (036D1 474-387B-1 1 D4-86E1 -00E0987270B9) ,  vers ion (1 . 0) ]  BSTR  Fd tXPath ;  
 
  //  Forward  decla ra ti on  of a l l  requ i red  i n terfaces  
  i n terface  I Fd tCon ta i ner;  
 i n terface  I Fd tChannelCol l ecti on ;    
 i n terface  I Fd tCommun ica ti on ;  
  
 //  
 //  DTM  I n terfaces  
 //  ==============  
  
//  I Dtm  
  [  
   od l ,  
   u u i d (036D1 481 -387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Dtm :  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT Envi ronment(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  I Fd tCon ta i ner*  con ta i ner,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT I n i tNew(  
            [ i n ]  Fd tXmlDocument  deviceType,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x3) ]  
    HRESULT Confi g (  
            [ i n ]  Fd tXmlDocument  userI n fo,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x4) ]  
    HRESULT SetCommun ica tion (  
            [ i n ]  I Fd tCommun ica ti on*  commun ica ti on ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x5) ]  
    HRESULT Prepa reToRelease(  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x6) ]  
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    HRESULT PrepareToReleaseCommun ica tion (  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x7) ]  
    HRESULT ReleaseCommun ica ti on (  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x8) ]  
    HRESULT Prepa reToDelete(  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x9) ]  
    HRESULT SetLanguage(  
            [ i n ]  l ong  l anguageI d ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0xa ) ]  
    HRESULT GetFunctions(  
        [ i n ]  Fd tXmlDocumen t opera ti onSta te,  
        [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
    [ i d (0xb) ]  
    HRESULT I nvokeFunctionRequest(  
        [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
        [ i n ]  Fd tXmlDocument  functi onCa l l ,  
        [ou t,  retva l ]  VARIANT_BOOL *resu l t) ;  
    [ i d (0xc) ]  
     HRESULT Priva teDia logEnabled (  
         [ i n ]  VARIANT_BOOL enabled ,  
         [ou t,  retva l ]  VARIANT_BOOL *resu l t) ;  
  } ;  
 
//  I DtmActi veXI n formation  
  [  
   od l ,  
   u u i d (036D1 480-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmActiveXI n formation :  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetActi veXGu id (  
            [ i n ]  Fd tXmlDocument functi onCa l l ,  
            [ou t,  retva l ]  Fd tUU IDStri ng *  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT GetActi veXProg I d (  
            [ i n ]  Fd tXm lDocument functi onCa l l ,  
            [ou t,  retva l ]  BSTR*  resu l t) ;  
  } ;  
 
//  I DtmAppl ica tion  
  [  
   od l ,  
   u u i d (036D1 47E-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmAppl i ca ti on :  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT Sta rtAppl i ca ti on (  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  Fd tXmlDocument functi onCa l l ,  
            [ i n ]  BSTR  windowTi tl e,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT Exi tAppl i ca ti on (  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
//  I DtmChannel  
  [  
   od l ,  
   u u i d (036D1 489-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmChannel :  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetChannels(  
        [ou t,  retva l ]  I Fd tChannelCol l ecti on**  resu l t) ;  
  } ;  
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//  I DtmDocumenta ti on  
  [  
   od l ,  
   u u i d (036D1 47C-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmDocumenta ti on :  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetDocumenta tion (  
            [ i n ]  Fd tXmlDocument  functi onCa l l ,  
            [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
  } ;  
 
//  I DtmDiagnos is  
  [  
   od l ,  
   u u i d (036D1 476-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmDiagnos is :  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT Veri fy([ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT I n i tCompare(  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x3) ]  
    HRESULT Compare(  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x4) ]  
    HRESULT ReleaseCompare(  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
//  I DtmImportExport  
  [  
   od l ,  
   u u i d (036D1 48E-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmImportExport:  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT Import(  
            [ i n ]  I S tream*  s tream ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  [ i d (0x2) ]  
    HRESULT Export(  
            [ i n ]  I S tream*  s tream ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
//  I DtmI n formation  
  [  
   od l ,  
   u u i d (036D1 47F-387B-1 1 D4-86E1 -00E0987270B9) ,  
  d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Dtm I n formation :  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetI n formation (  
        [ou t,  retva l ]  Fd tXm lDocument*  resu l t) ;  
  } ;  
  
//  I DtmOn l i neDiagnos is  
  [  
   od l ,  
   u u i d (036D1 477-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmOn l i neDiagnos is :  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT Compare(  
        [ou t,  retva l ]  Fd tXm lDocument*  resu l t) ;  
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    [ i d (0x2) ]  
    HRESULT GetDeviceSta tus(  
        [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
  } ;  
  
//  I D tmOn l i neParameter 
  [  
   od l ,  
   u u i d (036D1 483-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmOn l i neParameter:  I D ispa tch  {  
   [ i d (0x1 ) ]  
   HRESULT CancelAction (  
       [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
       [ou t, retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT Down loadRequest(  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  Fd tXPa th  pa rameterPa th ,  
            [ou t, retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x3) ]  
    HRESULT UploadRequest(  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  Fd tXPa th  pa rameterPa th ,  
            [ou t, retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
 //  I D tmParameter 
  [  
   od l ,  
   u u i d (036D1 47D-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmParameter:  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetParameters(  
            [ i n ]  Fd tXPa th  pa rameterPa th ,  
            [ou t,  retva l ]  Fd tXm lDocument*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT SetParameters(  
            [ i n ]  Fd tXPa th  pa rameterPa th ,  
            [ i n ]  Fd tXmlDocument  Fd tXmlDocumen t,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
 //  
 //  DTM  even t  i n terfaces  
 //  ====================  
  
//  I Fd tCommun ica ti onEven ts  
  [  
  od l ,  
   u u i d (036D1 485-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tCommun ica ti onEvents:  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT OnAbort(  
        [ i n ]  Fd tUU IDStri ng  commun ica ti onReference  ) ;  
    [ i d (0x2) ]  
    HRESULT OnConnectResponse(  
        [ i n ]  Fd tUU IDStri ng  i n vokeI d ,  
        [ i n ]  Fd tXmlDocument  response) ;  
    [ i d (0x3) ]  
    HRESULT OnDisconnectResponse(  
        [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
        [ i n ]  Fd tXmlDocumen t response) ;  
    [ i d (0x4) ]  
    HRESULT OnTransacti onResponse(  
        [ i n ]  Fd tUU IDStri ng  i n vokeI d ,  
        [ i n ]  Fd tXmlDocument response) ;  
    
  } ;  
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//  I Fd tEven ts  
   [  
   od l ,  
   u u i d (036D1 478-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tEvents:  I D ispa tch  {  
   [ i d (0x1 ) ]  
   HRESULT OnCh i l dPa rameterChanged (  
       [ i n ]  BSTR  systemTag ) ;  
    [ i d (0x2) ]  
    HRESULT OnParameterChanged (  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXm lDocument pa rameter) ;  
    [ i d (0x3) ]  
    HRESULT OnLockDataSet(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  BSTR  userName) ;  
    [ i d (0x4) ]  
    HRESULT OnUn lockDa taSet(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  BSTR  userName,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
 
  //  
  //  DTM  ActiveX Con trol  i n terfaces  
  //  ==============================  
  //  
 
 //  I DtmActi veXControl  
  [  
   od l ,  
   u u i d (036D1 486-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmActiveXContro l :  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT I n i t(  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  Fd tXmlDocument  functi onCa l l ,  
            [ i n ]  I Dtm*  d tm ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT PrepareToRelease(  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
  //  
  //  FDT Channel  i n terfaces  
  //  ======================  
  //  
   
//  I Fd tChannel  
  [  
   od l ,  
   u u i d (036D1 488-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tChannel :  I D ispa tch  {  
   [ i d (0x1 ) ]  
    HRESULT GetChannelPa th (  
        [ou t,  retva l ]  Fd tXPa th*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT GetChannelParameters(  
            [ i n ]  Fd tXPa th  pa rameterPa th ,  
            [ i n ]  Fd tUU IDStri ng  protocol I d ,  
            [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
    [ i d (0x3) ]  
    HRESULT SetChannelPa rameters(  
            [ i n ]  Fd tXPa th  pa rameterPa th ,  
            [ i n ]  Fd tUU IDStri ng  protocol I d ,  
            [ i n ]  Fd tXmlDocument  Xm lDocument,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
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  } ;  
 
 //  I Fd tChannelActiveXI n formation  
  [  
   od l ,  
   u u i d (F2BD2970-1 3FA-470c-A28C-6A5969A04037) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tChannelActiveXI n formation :  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetChannelActi veXGu id (  
            [ i n ]  Fd tXmlDocument  functi onCa l l ,  
            [ou t,  retva l ]  Fd tUU IDStri ng *  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT GetChannelActi veXProg I d (  
            [ i n ]  Fd tXmlDocument functi onCa l l ,  
            [ou t,  retva l ]  BSTR*  resu l t) ;  
    [ i d (0x3) ]  
    HRESULT GetChannelFuncti ons(  
        [ i n ]  Fd tXmlDocument  opera ti onSta te,  
        [ou t,  retva l ]  Fd tXm lDocument*  resu l t) ;  
 
  } ;  
   
 //  I Fd tCommun ica ti on  
  [  
   od l ,  
   u u i d (039ECFC4-9CA8-44e6-944D-B37F288A34D8) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tCommun ica ti on :  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT Abort(  
          [ i n ]  Fd tXmlDocumen t fi e l dbusFrame) ;  
 
    [ i d (0x2) ]  
    HRESULT ConnectRequest(  
            [ i n ]  I Fd tCommun ica ti onEvents*  ca l lBack,  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  Fd tUU IDStri ng  protocol I d ,  
            [ i n ]  Fd tXmlDocument fi e l dbusFrame,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x3) ]  
    HRESULT D isconnectRequest(  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  Fd tXmlDocument fi e l dbusFrame,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x4) ]  
    HRESULT Transacti onRequest(  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  Fd tXmlDocument fi e l dbusFrame,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x5) ]  
    HRESULT GetSupportedProtocol s(  
        [ou t,  retva l ]  Fd tXmlDocument  *resu l t  ) ;  
    [ i d (0x6) ]  
    HRESULT SequenceBeg in (  
            [ i n ]  Fd tXmlDocument  fi e l dbusFrame,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x7) ]  
    HRESULT SequenceSta rt(  
          [ i n ]  Fd tXmlDocumen t fi e l dbusFrame,  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x8) ]  
    HRESULT SequenceEnd(  
          [ i n ]  Fd tXmlDocument fi e l dbusFrame,  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
     
  } ;  
   
 //  I Fd tChannelSubTopology 
  [  
   od l ,  
   u u i d (036D1 484-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
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   o l eau tomation  
  ]  
  i n terface  I Fd tChannelSubTopology:  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT ScanRequest(  
            [ i n ]  Fd tUU IDString  i nvokeI d ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT Va l i da teAddCh i ld (  
            [ i n ]  BSTR  ch i l dsystemTag ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x4) ]  
    HRESULT Va l i da teRemoveCh i l d (  
            [ i n ]  BSTR  ch i l dsystemTag ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x5) ]  
    HRESULT OnAddCh i l d (  
        [ i n ]  BSTR  ch i l dsystemTag ) ;  
    [ i d (0x6) ]  
    HRESULT OnRemoveCh i l d (  
        [ i n ]  BSTR  ch i l dsystemTag ) ;  
  } ;  
   
//  I Fd tFunctionB lockData  
  [  
   od l ,  
   u u i d (036D1 475-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tFuncti onB lockDa ta :  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT SelectFBI nstance(  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT GetFBI nstanceDa ta (  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
  } ;  
   
  //  
  //  FDT Channel  ActiveX Con trol  i n terfaces  
  //  ======================================  
  //  
   
//  I Fd tChannelActiveXCon tro l  
  [  
   od l ,  
   u u i d (036D1 48B-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tChannelActiveXControl :  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT I n i t(  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  I Fd tChannel *  channel ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT PrepareToRelease(  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
   
  //  
  //  F rame  Appl i ca ti on  i n terfaces  
  //  ========================  
  //  
   
//  I DtmEven ts  
  [  
   od l ,  
   u u i d (F1 5BA42E-BBF1 -42ed -8009-7F664A002CFB) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmEvents:  I D ispa tch  {  
    [ i d (0x1 ) ]  
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    HRESULT OnParameterChanged (  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXmlDocument  pa rameter) ;  
    [ i d (0x2) ]  
    HRESULT OnErrorMessage(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  BSTR  errorMessage) ;  
    [ i d (0x3) ]  
    HRESULT OnProgress(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  BSTR  ti t l e ,  
            [ i n ]  short  percent,  
      [ i n ]  VARIANT_BOOL show) ;  
    [ i d (0x4) ]  
    HRESULT OnUploadFin ished (  
        [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
        [ i n ]  VARIANT_BOOL success) ;  
    [ i d (0x5) ]  
    HRESULT OnDown loadFin ished (  
        [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
        [ i n ]  VARIANT_BOOL success) ;  
    [ i d (0x6) ]  
    HRESULT OnAppl i ca ti onC losed (  
        [ i n ]  Fd tUU IDStri ng  i nvokeI d ) ;  
    [ i d (0x8) ]  
    HRESULT OnFunctionChanged (  
        [ i n ]  BSTR  systemTag ) ;  
 
  [ i d (0x9) ]  
    HRESULT OnChannelFuncti onChanged (  
        [ i n ]  BSTR  systemTag ,    
            [ i n ]  Fd tXPa th  channelPa th ) ;  
    [ i d (0xa ) ]  
    HRESULT OnPrin t(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXmlDocument functi onCa l l ) ;  
    [ i d (0xb) ]  
    HRESULT OnNaviga ti on (  
        [ i n ]  BSTR  systemTag ) ;  
    [ i d (0xc) ]  
  HRESULT OnOn l i neSta teChanged (  
      [ i n ]  BSTR  systemTag ,  
      [ i n ]  VARIANT_BOOL on l i neSta te) ;  
  [ i d (0xd ) ]  
  HRESULT OnPrepa redToRelease(  
      [ i n ]  BSTR  systemTag ) ;  
  [ i d (0xe) ]  
  HRESULT OnPreparedToReleaseCommun ica ti on (  
      [ i n ]  BSTR  systemTag ) ;  
  [ i d (0xf) ]  
  HRESULT On I nvokedFunctionFin i shed (  
      [ i n ]  Fd tUU IDStri ng  i n vokeI d ,  
      [ i n ]  VARIANT_BOOL success) ;  
  [ i d (0x1 0) ]  
  HRESULT OnScanResponse(  
      [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
      [ i n ]  Fd tXmlDocument  response) ;  
 
  } ;  
  
//  I DtmAud i tTra i lEvents  
  [  
   od l ,  
   u u i d (036D1 479-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmAud i tTra i lEvents :  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT OnSta rtTransaction (  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT OnAud i tTra i lEven t(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXmlDocument  l ogEn try) ;  
    [ i d (0x3) ]  
    HRESULT OnEndTransaction (  
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            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
  
//  I Fd tActi veX 
  [  
   od l ,  
   u u i d (5959f485-2c51 -4a55-80a7-dd3c45d8baf2) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tActiveX:  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT OpenActiveXControlRequest(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXmlDocument functi onCa l l ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT C loseActiveXControlRequest(  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
  
 //  I Fd tBu lkDa ta  
  [  
   od l ,  
   u u i d (036D1 48D-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tBu lkData :  I D ispa tch  {  
    [ i d (0x60030000) ]  
    HRESULT GetProjectRela tedPa th (  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  BSTR*  resu l t) ;  
    [ i d (0x60030001 ) ]  
    HRESULT GetI nstanceRela tedPa th (  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  BSTR*  resu l t) ;  
  } ;  
 
 //  I Fd tCon ta i ner 
   [  
   od l ,  
   u u i d (036D1 487-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tCon ta i ner:  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT SaveRequest(  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT LockDataSet(  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x3) ]  
    HRESULT Un lockDataSet(  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x4) ]  
    HRESULT GetXmlSchemaPath (  
            [ou t,  retva l ]  BSTR*  resu l t) ;  
  } ;  
 
//  I Fd tD ia log  
  [  
   od l ,  
   u u i d (1 5C1 9931 -61 61 -1 1 d4-A0A9-00500401 1 A04) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tDia log :  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT UserD ia log (  
            [ i n ]  BSTR  systemTag ,  
     [ i n ]  Fd tXmlDocumen t userMessage,  
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            [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
  } ;  
   
//  I Fd tTopology 
  [  
   od l ,  
   u u i d (036D1 47A-387B-1 1 D4-86E1 -00E0987270B9) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tTopology:  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetPa rentNodes(  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  Fd tXmlDocumen t*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT GetCh i l dNodes(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXPa th  channelPa th ,  
            [ou t,  retva l ]  Fd tXmlDocumen t*  resu l t) ;  
    [ i d (0x3) ]  
    HRESULT Crea teCh i l d (  
            [ i n ]  Fd tXmlDocument deviceType,  
            [ i n ]  Fd tXPa th  channelPa th ,  
            [ou t,  retva l ]  BSTR*  resu l t) ;  
    [ i d (0x4) ]  
    HRESULT DeleteCh i l d (  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXPa th  channelPa th ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  [ i d (0x5) ]  
  HRESULT GetDtmForSystemTag (  
      [ i n ]  BSTR  systemTag ,  
      [ou t, retva l ]  I Dtm  **resu l t) ;  
  [ i d (0x6) ]  
  HRESULT GetDtm I n foLi st(  
      [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
  [ i d (0x7) ]  
  HRESULT MoveCh i l d (  
      [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXPa th  desti na tionchannelPath ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x8) ]  
    HRESULT ReleaseDtmForSystemTag(  
      [ i n ]  BSTR  systemTag ,  
      [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
  //  
  //  Co l l ecti ons  
  //  ===========  
  
//  I Fd tChannelCol l ecti on  
  [  
   od l ,  
   u u i d (E4F31 A1 0-45BF-1 1 d4-BBB3-0060080993FF) ,  
   d ua l ,  
   o l eau tomation  
  ]  
 i n terface  I Fd tChannelCol l ecti on :  I D i spa tch  {  
  [propget,  i d (0x1 ) ]  
  HRESULT I tem(  
      [ i n ]  VARIANT *pvarI ndex,  
      [ou t, retva l ]  I Fd tChannel  **ppRes) ;  
  [propget,  i d (0x2) ]  
  HRESULT Coun t(  
      [ou t, retva l ]  l ong*  p lCount) ;  
  //support  VB  FOR  EACH  syn tax via  an  I EnumVarian t 
  [propget,  i d (DISPID_NEWENUM) ]  
  HRESULT NewEnum(  
      [ou t, retva l ]  I Unknown**  ppEnumVarian t) ;  
 } ;  
 
 
 //  
 //  BTM  I n terfaces  
 //  ==============  
  

Copyright International  Electrotechnical  Commission  



I EC  TR 62453-41 :201 6    I EC  201 6  – 21 7  – 

//  I B tm  
  [  
   od l ,  
   u u i d (96341 E37-961 1 -46ba -80ED-A85BD73BF51 8) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Btm:  I Dtm  {  
  } ;  
 
//  I B tm I n formation  
  [  
   od l ,  
   u u i d (87DCC81 C-9F97-46c2-A483-5A89B1 55204C) ,  
  d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I BtmI n formation :  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetI n formation (  
        [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
  } ;  
 
//  I B tmParameter 
  [  
   od l ,  
   u u i d (43D592CC-5F8E-4eca -9365-8D4749390C55) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I BtmParameter:  I D ispa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetParameters(  
            [ i n ]  Fd tXPa th  pa rameterPa th ,  
            [ou t,  retva l ]  Fd tXm lDocument*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT SetParameters(  
            [ i n ]  Fd tXPa th  pa rameterPa th ,  
            [ i n ]  Fd tXmlDocument  Fd tXmlDocumen t,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
//  I B tmActiveXCon trol  
  [  
   od l ,  
   u u i d (0E041 8B4-9BC6-4a28-B980-5D3E7F457E4F) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I BtmActiveXContro l :  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT I n i t(  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  Fd tXmlDocument  functi onCa l l ,  
            [ i n ]  I B tm*  btm ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT PrepareToRelease(  
        [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
 //  I Fd tBtmTopology 
  [  
   od l ,  
   u u i d (1 8250F40-73FB-4c22-A0F1 -DB2A1 1 B3FE8D) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tBtmTopology:  I D i spa tch  {  
    [ i d (0x1 ) ]  
    HRESULT GetParentNodes(  
            [ i n ]  BSTR  systemTag ,  
            [ou t,  retva l ]  Fd tXm lDocument*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT GetCh i l dNodes(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXPa th  channelPa th ,  
            [ou t,  retva l ]  Fd tXmlDocumen t*  resu l t) ;  
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    [ i d (0x3) ]  
    HRESULT Crea teCh i l d (  
            [ i n ]  Fd tXmlDocument  deviceType,  
            [ i n ]  Fd tXPa th  channelPa th ,  
            [ou t,  retva l ]  BSTR*  resu l t) ;  
    [ i d (0x4) ]  
    HRESULT DeleteCh i l d (  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXPa th  channelPa th ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  [ i d (0x5) ]  
  HRESULT GetBtmForSystemTag (  
      [ i n ]  BSTR  systemTag ,  
      [ou t, retva l ]  I B tm  **resu l t) ;  
  [ i d (0x6) ]  
  HRESULT GetBtm I nfoList(  
      [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
  [ i d (0x7) ]  
  HRESULT MoveCh i l d (  
      [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXPa th  desti na tionchannelPath ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x8) ]  
    HRESULT ReleaseBtmForSystemTag(  
      [ i n ]  BSTR  systemTag ,  
      [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
 //  
 //  FDT 1 . 2 . 1  I n terfaces  
 //  ==============  
  
//  I Fd tActi veX2  
  [  
   od l ,  
   u u i d (1 922C2DE-4EE7-4085-878A-80AC6C6728AD) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tActiveX2 :  I D ispa tch  
  {  
    [ i d (0x1 ) ]  
    HRESULT OpenDia logActiveXControlRequest(  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXmlDocument functi onCa l l ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
 
  [ i d (0x2) ]  
  HRESULT OpenChannelActiveXControlRequest(  
      [ i n ]  BSTR  channelPa th ,  
      [ i n ]  Fd tXmlDocument  functi onCa l l ,  
      [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
 
  [ i d (0x3) ]  
  HRESULT C loseChannelActiveXControlRequest(  
      [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
      [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
 
    [ i d (0x4) ]  
    HRESULT OpenDia logChannelActi veXControlRequest(  
            [ i n ]  BSTR  channelPa th ,  
            [ i n ]  Fd tXmlDocument  functi onCa l l ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
 
  } ;  
 
//  I Dtm2  
  [  
   od l ,  
   u u i d (51 E1 F44B-D6A1 -423d -B1 1 F-AD38EDE78047) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Dtm2 :  I D i spa tch  
  {  
    [ i d (0x1 ) ]  
    HRESULT Envi ronmen t2(  
            [ i n ]  BSTR  systemTag ,  
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            [ i n ]  I Fd tCon ta i ner*  con ta i ner,  
      [ i n ]  Fd tXmlDocument  frameI n fo,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  [ i d (0x2) ]  
  HRESULT SetSystemGu iLabel (  
      [ i n ]  Fd tXm lDocument systemGu iLabel ,  
      [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  } ;  
 
//  I DtmRedundancyEven ts  
  [  
   od l ,  
   u u i d (04808A4C-90C3-45a7-B69E-034A2FA831 4D) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmRedundancyEven ts:  I D i spa tch  
  {  
    [ i d (0x1 ) ]  
    HRESULT OnAddedRedundan tCh i l d (  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXPa th  channelPa th ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT OnRemovedRedundan tCh i l d (  
            [ i n ]  BSTR  systemTag ,  
            [ i n ]  Fd tXPa th  channelPa th ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
 
  } ;  
 
 //  I DtmEven ts2  
  [  
   od l ,  
   u u i d (494FFD2B-6E58-4e42-80DB-85EBDF6E2CF5) ,  
   d ua l ,  
   o l eau tomation  
  ]  
 i n terface  I DtmEven ts2 :  I D ispa tch  
 {  
  [ i d (0x1 ) ]  
  HRESULT OnSta teChanged (  
      [ i n ]  BSTR  systemTag ,  
      [ i n ]  Fd tXm lDocument xm ldoc) ;  
 } ;  
 
 //  I Fd tChannelActiveXCon trol2  
 [  
  od l ,  
  u u i d (73757F49-F3A6-41 f7-BEA0-1 A3E59D69D5B) ,  
  d ua l ,  
  o l eau tomation  
 ]  
 i n terface  I Fd tChannelActiveXControl2 :  I D i spa tch  
 {  
  [ i d (0x1 ) ]  
  HRESULT I n i t2(  
      [ i n ]  Fd tUU IDStri ng  i n vokeI d ,  
      [ i n ]  Fd tXMLDocument  functi onCa l l ,  
      [ i n ]  I Fd tChannel *  channel ,  
      [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
 } ;  
 
//  I DtmScanEven ts  
  [  
   od l ,  
   u u i d (51 5590B9-51 77-474a -931 0-708A3E785B2B) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I DtmScanEven ts :  I D i spa tch  
  {  
    [ i d (0x1 ) ]  
    HRESULT OnScanResponse(  
      [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
      [ i n ]  Fd tXMLDocumen t response) ;  
    [ i d (0x2) ]  
    HRESULT OnScanHardwareResponse  (  
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      [ i n ]  Fd tUU IDStri ng  i n vokeI d ,  
      [ i n ]  Fd tXMLDocument  response) ;  
 } ;  
 
 
//  I Fd tChannelScan  
  [  
   od l ,  
   u u i d (64A431 0D-F9EE-41 1 d -B4F9-51 D3360DF359) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tChannelScan :  I D ispa tch  
  {  
    [ i d (0x1 ) ]  
    HRESULT ScanRequest(  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ i n ]  Fd tXMLDocument  request,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
    [ i d (0x2) ]  
    HRESULT CancelAction  (  
            [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
            [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
 
  } ;  
 
//  I Fd tChannelSubTopology2  
  [  
   od l ,  
   u u i d (6359FBF1 -D373-4202-90E8-E696C37739D4) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Fd tChannelSubTopology2 :  I D ispa tch  
  {  
    [ i d (0x1 ) ]  
    HRESULT SetCh i l d renAdresses(  
      [ i n ]  Fd tXMLDocumen t d tmDeviceList,  
            [ou t,  retva l ]  Fd tXMLDocument*  resu l t) ;  
  } ;  
 
 
//  I DtmI n formation2  
  [  
   od l ,  
   u u i d (C2934CC6-B72D-461 1 -890F-1 C6531 D1 F8EB) ,  
   d ua l ,  
   o l eau tomation  
  ]  
  i n terface  I Dtm I n formation2 :  I D i spa tch  
  {  
    [ i d (0x1 ) ]  
    HRESULT GetDeviceI den ti fi ca ti on I n forma tion (  
            [ i n ]  Fd tXMLDocumen t request,  
      [ i n ]  Fd tUU IDStri ng  protocol I d ,  
            [ou t,  retva l ]  Fd tXMLDocument*  response) ;  
  } ;  
 
 //  I D tmHardwareI den ti fi ca ti on  
 [  
  od l ,  
  u u i d (9A1 DD233-987C-43d1 -9424-DA5C1 FC6F292) ,  
  d ua l ,  
  o l eau tomation  
 ]  
 i n terface  I DtmHardwareI den ti fi ca ti on :  I D ispa tch  
 {  
  [ i d (0x1 ) ]  
  HRESULT ScanHardwareRequest  (  
      [ i n ]  Fd tUU IDStri ng  i n vokeID,  
      [ i n ]  Fd tXMLDocument  request,  
      [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  [ i d (0x2) ]  
  HRESULT CancelAction  (  
      [ i n ]  Fd tUU IDStri ng  i nvokeID,  
      [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
 } ;  
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//  I Fd tCommun ica ti onEven ts2  
  [  
  od l ,  
   u u i d (7A0AEF6A-A9E7-4673-8F45-01 B8AC28F55D) ,  
   d ua l ,  
   o l eau tomation  
  ]  
 i n terface  I Fd tCommun ica ti onEven ts2 :  I D i spa tch  
 {  
  [ i d (0x1 ) ]  
  HRESULT OnConnectResponse2(  
      [ i n ]  Fd tUU IDStri ng  i n vokeID,  
      [ i n ]  Fd tXMLDocument  pa ren tI n formation ,  
      [ i n ]  Fd tXMLDocumen t response) ;  
 } ;  
 
 
//  I DtmSing leDeviceDa taAccess  
  [  
  od l ,  
   u u i d (D67240E4-664B-44b0-B692-A1 D1 ED3FB8F8) ,  
   d ua l ,  
   o l eau tomation  
  ]  
 i n terface  I DtmSing leDeviceDataAccess:  I D ispa tch  
 {  
  [ i d (0x1 ) ]  
  HRESULT CancelRequest  (  
      [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
      [ou t,  retva l ]  VARIANT_BOOL*  resu l t) ;  
  [ i d (0x2) ]  
  HRESULT I temListRequest(  
      [ i n ]  Fd tUU IDString  i nvokeI d ) ;  
  [ i d (0x3) ]  
  HRESULT ReadRequest(  
      [ i n ]  Fd tUU IDStri ng  i nvokeI d ,  
      [ i n ]  Fd tXmlDocument i temSelecti onList) ;  
  [ i d (0x4) ]  
  HRESULT Wri teRequest(  
      [ i n ]  Fd tUU IDString  i nvokeI d ,  
      [ i n ]  Fd tXmlDocumen t i temList) ;  
 
 } ;  
 
 
//  I D tmSing leI nstanceDataAccess  
  [  
  od l ,  
   u u i d (84F9A1 9A-7E38-40b5-A31 1 -60B1 4F30C258) ,  
   d ua l ,  
   o l eau tomation  
  ]  
 i n terface  I DtmSing leI nstanceDataAccess:  I D ispa tch  
 {  
  [ i d (0x1 ) ]  
  HRESULT GetI temList(  
      [ou t,  retva l ]  Fd tXm lDocument*  resu l t) ;  
  [ i d (0x2) ]  
  HRESULT Read (  
      [ i n ]  Fd tXm lDocument i temSelectionList,  
      [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
  [ i d (0x3) ]  
  HRESULT Wri te(  
      [ i n ]  Fd tXmlDocument  i temList,  
      [ou t,  retva l ]  Fd tXmlDocument*  resu l t) ;  
 } ;  
 
//  I D tmSing leDeviceDataAccessEven ts  
  [  
  od l ,  
   u u i d (2357691 C-E69A-4e0a-A8AA-EB7F1 D080CEF) ,  
   d ua l ,  
   o l eau tomation  
  ]  
 i n terface  I DtmSing leDeviceDataAccessEven ts :  I D i spa tch  
 {  
  [ i d (0x1 ) ]  
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  HRESULT On I temListResponse(  
      [ i n ]  Fd tUU IDStri ng  i n vokeI d ,  
      [ i n ]  Fd tXMLDocument  response) ;  
  [ i d (0x2) ]  
  HRESULT OnDeviceI temListChanged (  
      [ i n ]  BSTR  systemTag ) ;  
  [ i d (0x3) ]  
  HRESULT OnReadResponse(  
      [ i n ]  Fd tUU IDStri ng  i n vokeI d ,  
      [ i n ]  Fd tXMLDocument  response) ;  
  [ i d (0x4) ]  
  HRESULT OnWri teResponse(  
      [ i n ]  Fd tUU IDString  i nvokeI d ,  
      [ i n ]  Fd tXMLDocument response) ;  
 } ;  
 
//  I D tmSing leI nstanceDataAccessEven ts  
  [  
  od l ,  
   u u i d (EBC093F1 -4F7A-4208-A209-C1 72E54AB1 85) ,  
   d ua l ,  
   o l eau tomation  
  ]  
 i n terface  I DtmSing leI nstanceDataAccessEvents :  I D ispa tch  
 {  
  [ i d (0x1 ) ]  
  HRESULT On I nstanceI temListChanged (  
      [ i n ]  BSTR  systemTag ) ;  
 } ;  
 
 
} ;  
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Annex B  
(normative)  

 
Mapping  of services  to  interface methods  

 

B.1  General  

Th is  annex describes  the  mapping  of I EC  62453-2  services  to  i n terface,  methods  and  XML 
i n formation .  

I EC  62453-2  does  not define  whether i t  i s  optional  or mandatory to  implement the  defined  
services.  Th is  defin i tion  i s  provided  by Table  2 ,  Table  4 ,  Table  6  and  Table  8 .  

I EC  62453-2  does  not define  whether the  services  are  implemented  as  synchronous  or 
asynchronous  cal l s .  Th is  techn ical  report uses  the  asynchronous  model ,  i f i t  i s  l i kely that  
execu tion  of service  takes  a  l onger time.  Th is  Part of I EC  62453  defines  separated  request,  
ca l lback and  cancel ing  i n terfaces  / methods  for th is  kind  of services.  Synchronous  services  
are  implemented  by a  s ing le  i n terface  / method .  

B.2  DTM  services  

The  mapping  of general  services  i s  speci fied  i n  Table  B . 1 .  

Table  B.1  −  General  services  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

PrivateDial ogEnabled  Request/Response:  I Dtm .Pri vateD ia l ogEnabled  

SetLanguage  Request/Response:  I Dtm .SetLanguage  

SetSystemGu iLabel  Request/Response:  I Dtm .SetSystemGu iLabel  

 

The  mapping  of DTM  services  related  to  i nsta l l ation  i s  speci fied  i n  Table  B . 2 .  

Table  B.2  −  DTM  services  related  to  instal lation   

IEC  62453-2  IEC  TR 62453-41  

Not defined.  Reg istrati on  of DTM  at  the  system  (today’ s  Prog ID  and  maybe  CategoryID)  

Not defined.  Mod i fi cati on  fl ag  

 

The  mapping  of DTM  services  related  to  DTM  i n formation  i s  speci fied  i n  Table  B .3.  
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Table  B.3  −  DTM  services  related  to  DTM  information   

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

GetTypeI n formati on  Request/Response:  I Dtm I n formati on .GetI n formati on  

 I B tmI n formati on .GetI n formati on  

GetI den ti fi cati on I n formati on  Request/Response:   I D tm I n formati on2 .GetDeviceI den ti fi ci ati on I n formation  

HardwareI n formation  Request:  I DtmHardwareI den ti fi cati on . ScanHardwareRequest  

Response :   I D tmScanEven ts .ScanHardwareResponse  

Cancel:  I D tmHardwaeI den ti fi cati on :CancelActi on  

GetActiveTypeI n fo  Request/Response:  I DtmParameter.GetParameters :  
 -  <DtmDeviceType>  secti on   
 :  <InternalTopology> secti on  

 I B tmParameter.GetParameters :  
 -  <BtmBlockType>  secti on   

 

The  mapping  of DTM  services  related  to  DTM  state  mach ine  i s  speci fied  i n  Table  B .4 .  

Table  B.4  −  DTM  services  related  to  DTM  state  machine  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

I n i ti a l i ze  Request/Response:  I Pers i stxxx. I n i tNew 

 I Pers i stxxx. Load  

 I D tm . I n i tNew 

 I B tm. I n i tNew 

 I Dtm .Envi ronmen t 

 I B tm.Envi ronmen t 

 I D tm2.Envi ronmen t2  

 I D tm .Confi g  

 I B tm.Con fi g  

SetLi nked  
Commun icati onChannel  

Request/Response:  The  servi ces  SetCommun icati onChannel  and  
Enabl eCommun icati on  =  TRUE  are  combined  to  
I Dtm .SetCommun icati on . /  I B tm .SetCommun icati on  
(SetCommun icati on  sets  the  channel  and  enabl es  the  
commun icati on )  
 
Enabl eCommun icati on  =  FALSE  maps  to  
I Dtm .PrepareToReleaseCommun icati on  /  
I B tm .PrepareToReleaseCommun icati on  and  
OnPreparedToReleaseCommun icati on  

Enabl eCommun icati on  

Re l easeLi nked  
Commun icati onChannel  

Request/Response:  I Dtm .ReleaseCommun icati on  

 I B tm.ReleaseCommun icati on  

Cl earI nstanceData  Request/Response:  I Dtm .PrepareToDelete  

 I B tm.PrepareToDelete  

Terminate  Request/Response:  I Dtm .PrepareToRelease  

 I DtmEvents.OnPreparedToRelease  

 I B tm.PrepareToRelease  

 

The  mapping  of DTM  services  related  to  function  i s  speci fied  i n  Table  B .5.  
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Table  B.5  −  DTM  services  related  to  function   

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

GetFuncti ons  Request/Response:  I Dtm .GetFunctions  

 I B tm .GetFunctions  

Event I DtmEvents.OnFuncti onChanged  

I n vokeFuncti on  Request:  I Dtm . I nvokeFuncti on  

 I B tm . I nvokeFuncti on  

Response :   I D tmEvents.On I nvokedFuncti onFi n i shed  

GetGu i I n formati on  Request/Response:  I DtmActi veXI n formati on .GetActiveXGu id  

 I DtmActi veXI n formati on .GetActiveXProg I d  

OpenPresen tati on  Request/Response:  I DtmAppl i cati on .StartAppl i cati on  

Cl osePresen tati on  Request:  I DtmAppl icati on .Exi tAppl i cati on  

Response :   I D tmEvents.OnAppl i cati onClosed  

 

The  mapping  of DTM  services  related  to  documentation  i s  speci fied  i n  Table  B . 6.  

Table  B.6  −  DTM  services  related  to  documentation   

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

GetDocumentati on  Request/Response:  I DtmDocumentati on .GetDocumentati on  

 

The  mapping  of DTM  services  to  access  the  instance  data  i s  speci fied  i n  Table  B .7.  

Table  B.7  −  DTM  services  to  access  the  instance  data  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

I n stanceDataI n formati on  Request/Response:  I DtmSing l eI nstanceDataAccess.GetI temList  

 I D tmParameter.GetParameters  /   
I B tmParameter.  GetParameters  <ExportedVarialbes>  secti on  

Event I DtmSing l eI nstanceDataAccessEven ts .On I nstanceI temLi stChanged  

 I DtmEvents.OnParmen terChanged  

I n stanceDataRead  Request/Response:  I DtmSing l eI nstanceDataAccess.Read  that  enabl es  to  read  
s i ng le  and  mu l ti p l e  parameters  

 I D tmParameter.GetParameters  /  I B tmParameter.  
 GetParameters  <ExportedVarialbes>  secti on   
 wi th i n  the  retu rned  XML  that  enabl es  to  read  a l l  parameters  a t   
 once.   

I n stanceDataWri te  Request/Response:  I DtmSing l eI nstanceDataAccess.Read  that  enabl es  to  wri te  
s i ng le  and  mu l ti p l e  parameters  

 I DtmParameter.GetParameters  /  I B tmParameter.  
SetParameters  <ExportedVarialbes>  secti on   
wi th i n  the  retu rned  XML  that  enab les  to  wri te  a l l  parameters  at   
once.     

 

The  mapping  of DTM  services  to  access  d iagnosis  i s  speci fied  in  Table  B . 8.  
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Table  B.8  −  DTM  services  to  access  d iagnosis  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

Veri fy Request/Response:  I DtmDiagnosi s .Veri fy 

CompareDataVaueSet Request/Response:  I DtmDiagnosi s . I n i tCompare  

 I DtmDiagnosi s .Compare  

 I D tmDiagnosi s .Rel easeCompare  

 

The  mapping  of DTM  services  to  access  the  device  data  i s  speci fied  in  Table  B . 9.  

Table  B.9  −  DTM  services  to  access  the  device  data   

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

DeviceData I n formation  Request:  I DtmSing l eDeviceDataAccess. I temLi stRequest  

Response   I D tmSing l eDeviceDataAccessEvebts.OnDeviceI temLi stResponse  

Cancel:  I D tmSing l eDeviceDataAccess.CancelRequest  

Event I DtmSing l eDeviceDataAccessEvents.OnDeviceI temLi stChanged  

DeviceDataRead  Request:  I DtmSing l eDeviceDataAccess.ReadRequest  

Response :   I D tmSing l eDeviceDataAccessEvebts.OnReadResponse  

Cancel:  I D tmSing l eDeviceDataAccess.CancelRequest  

DeviceDataWri te  Request:  I DtmSing l eDeviceDataAccess.Wi rteRequest  

Response :   I D tmSing l eDeviceDataAccessEvebts.OnWi rteResponse  

Cancel:  I D tmSing l eDeviceDataAccess.CancelRequest  

 

The  mapping  of DTM  services  related  to  network management i n formation  i s  speci fied  i n  
Table  B . 1 0.  

Table  B.1 0  −  DTM  services  related  to  network management information   

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

NetworkManagementI n fo  
Read  

Request/Response:  I DtmParameter.GetParameters  – secti on  <BusInformation>  

N etworkManagementI n fo  
Wri te  

Request/Response:  I DtmParameter. SetParameters  – secti on  <BusInformation>  

 

The  mapping  of DTM  services  related  to  on l ine  operation  i s  speci fied  i n  Table  B . 1 1 .  

Table  B.1 1  −  DTM  services  related  to  on l ine  operation  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

DeviceStatus  Request/Response:  I DtmOn l i neDiagnosi s .GetDeviceStatus  

CompareI nstanceDataWi th  
DeviceData  

Request/Response:  I DtmOn l i neDiagnosi s .Compare  

Wri teDataToDevice  Request:  I DtmOn l i neParameter.DowloadRequest  

Response :   I D tmEvents.OnDownLoadFin i shed  

Cancel:  I D tmOn l i neParameter.CancelActi on  

ReadDataFromDevice  Request:  I DtmOn l i neParameter.Upl oadRequest 

Response :   I D tmEvents.OnUploadLoadFin i shed  

Cancel:  I D tmOn l i neParameter.Cance lActi on  
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The  mapping  of DTM  services  related  to  FDT-Channel  objects  i s  speci fied  i n  Table  B . 1 2.  

Table  B.1 2  −  DTM  services  related  to  FDT-Channel  objects  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

GetChannel s  Request/Response:  I DtmChannel .GetChannel s  

 GetParameters  <ChannelReferences>  secti ons  

 

The  mapping  of DTM  services  related  to  import and  export i s  speci fied  i n  Table  B . 1 3.  

Table  B.1 3  −  DTM  services  related  to  import and  export 

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

Export Request/Response:  I Dtm ImportExport. Export  for DTM  us i ng  pri vate  data  storage  
 
I Pers i stStreamXXX.Save  for DTM  not  u s i ng  pri vate  data  
s torage  

Import Request/Response:  I Dtm ImportExport. Import  for DTM  us i ng  pri vate  data  storage  
 
I Pers i stStreamXXX.Load  for DTM  not  u s i ng  pri vate  data  
storage  

 

The  mapping  of DTM  services  related  to  data  synchron ization  i s  speci fied  in  Table  B . 1 4 .  

Table  B.1 4 −  DTM  services  related  to  data  synchronization  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

OnLockI nstanceData  Request/Response:  I Fd tEven ts .OnLockDataSet 

OnUn lockI nstanceData  Request/Response:  I Fd tEven ts.OnUnLockDataSet 

On I nstanceDataChanged  Request/Response:  I Fd tEven ts.OnParameterChange  

OnCh i l d I nstanceData  
Changed  

Request/Response:  I Fd tEven ts .OnCh i l dParameterChanged  

 

B.3  Presentation  object services  

The  in teractions  and  state  con trol  between  Frame  Appl ication ,  Presentation  object and  DTM  
i s  technology dependent.  The  I EC 62453  series  l eaves  i t  to  the  technology-speci fic parts   
( I EC  TR 62453-4z)  to  define  necessary services.  Th is  techn ical  report defines  the  fol lowing  
i n terfaces  / methods  for state  con trol  of ActiveX®:  

•  I DtmActiveXControl . I n i t  /  PrepareToRelease  

•  I Fd tChannelActiveX. I n i t  /  PrepareToRelease  

•  I BtmActiveXControl . I n i t  /  PrepareToRelease  

B.4 General  channel  services  

The  mapping  of general  channel  services  i s  speci fied  in  Table  B . 1 5.  

Copyright International  Electrotechnical  Commission  



 –  228  – I EC  TR 62453-41 :201 6    I EC  201 6  

Table  B.1 5  −  General  channel  services  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

ReadChanne l I n formati on  Request/Response:  I Fd tChanne l .GetChannelPath  

 I Fd tChanne l .GetChannelParameters  – m i n imum  set  of 
i n formati on  i ncl uded  i n  a l l  p rotocol -speci fi c  channel  parameter 
schemas  ( i n formation  defined  by FDTBasicChannelSchema).   

Wri teChanne l I n formati on  Request/Response:  I Fd tChanne l . SetChannelParameters  –  m i n imum  set  of 
i n formati on  i ncl uded  i n  a l l  p rotocol -speci fi c  channel  parameter 
schemas  ( i n formation  defined  by FDTBasicChannelSchema)  

 

B.5 Process  channel  services  

The  mapping  of channel  services  for IO  related  in formation  i s  speci fied  i n  Table  B . 1 6.  

Table  B.1 6  −  Channel  services  for IO  related  information  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

ReadChanne lData  Request/Response:  I Fd tChanne l .GetChannelParameters  – protocol  dependen t  
i n formati on  d efi ned  i n  correspond i ng  FDT Annex.  

Wri teChanne lData  Request/Response:  I Fd tChanne l . SetChannelParameters  – protocol  dependen t  
i n formation  defi ned  i n  correspond i ng  FDT Annex.  

 

B.6 Communication  Channel  Services  

The  mapping  of channel  services  related  to  commun ication  i s  speci fied  in  Table  B . 1 7.  

Table  B.1 7  −  Channel  services  related  to  communication  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

GetSupportedProtocol s  Request/Response:  I Fd tCommun icati on :GetSupportedProtocol s  

Connect  Request:  I Fd tCommun icati on :ConnectRequest 

Response :   I Fd tCommun icati onEvens.OnConnectRespones  

 I Fd tCommun icati onEven ts2 :OnConnectResponse2  

D i sconnect Request:  I Fd tCommun icati on .Di sconnectRequest  

Response :   I Fd tCommun icati onEvens.OnDisconnectRespones  

AbortRequest Request/Response:  I Fd tCommun icati on .Abort 

AbortI nd icati on  Event:  I Fd tCommun icati onEven t.OnAbort  

Transacti on  Request:  I Fd tCommun icati on . TransactionRequest  

Response :   I Fd tCommun icati onEvens:OnTransActionRespones  

SequenceDefi ne  Request/Response:  I Fd tCommun icati on . SequenceBeg in  

 I Fd tCommun icati on . SequenceEnd  

SequenceStart  Request/Response:  I Fd tCommun icati on . SequenceStart  

Not defined.  Request/Response:  I Fd tFuncti onBlockData.GetFBI nstanceData  

 I Fd tFuncti onBlockData.Sel ectFBI nstance  

 

The  mapping  of channel  services  related  to  sub-topology management i s  speci fied  i n  Table  
B . 1 8.  
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Table  B.1 8  −  Channel  services  related  sub-topology management 

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

Val i dateAddCh i l d  Request/Response:  I Fd tChanne lSubTopology.Va l i dateAddCh i l d  

Ch i l dAdded  Request/Response:  I Fd tChanne lSubTopology.OnAddCh i l d  

Val i dateRemoveCh i l d  Request/Response:  I Fd tChanne lSubTopology.Va l i dateRemoveCh i l d  

Ch i l dRemoved  Request/Response:  I Fd tChanne lSubTopology.OnRemoveCh i l d  

SetCh i l d renAddresses  Request/Response:  I Fd tChanne lSubTopology2 .SetCh i l d renAddresses  

 

The  mapping  of channel  services  related  to  functions  i s  speci fied  in  Table  B . 1 9.  

Table  B.1 9  −  Channel  services  related  to  functions  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

GetFuncti ons  Request/Response:  I Fd tChanne lFuncti ons.GetFuncti ons  

Event I DtmEvents.OnChannelFunctionChanged  

GetGu i I n formati on  Request/Response:  I Fd tChanne lActi veXI n formation .GetActi veXGu id  

 I Fd tChanne lActi veXI n formation .GetActi veXProg I d  

 

The  mapping  of channel  services  related  to  scan  i s  speci fied  i n  Table  B .20.  

Table  B.20  −  Channel  services  related  to  scan  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

Scan  Request:  I Fd tChannelScan . ScanRequest  

 I Fd tChannelSubTopology.ScanRequest 

Response :   I D tmScanEven ts .OnScanResponse  

 I DtmEvents: :OnScanResponse()  

Cancel:   I Fd tChannelScan .CancelActi on .  

 

B.7  Frame Appl ication  Services  

The  mapping  of FA services  related  to  general  events  i s  speci fied  in  Table  B . 21 .  

Table  B.21  −  FA services  related  to  general  events  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

OnErrorMessage  Request/Response:  I DtmEvents:OnErrorMessage  

OnProgress  Request/Response:  I DtmEvents:OnProgress  

OnOn l i neStatusChanged  Request/Response:  I DtmEvents2 :OnStateChanged  

OnFuncti onChanged  Request/Response:  I DtmEvents:OnFuncti onChanged  

 I DtmEvents.OnChannelFunctionChanged  

Not defined.  Request/Response:  I DtmEvents:OnNavi gati on  

Not defined.  Request/Response:  I DtmEvents:OnPri n t  
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The  mapping  of FA services  re lated  to  topology management i s  speci fied  i n  Table  B .22 .  

Table  B.22  −  FA services  related  to  topology management 

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

GetDtm I n foLi st  Request/Response:  I Fd tTopology:GetDtm I n foLi st  

 I Fd tBtmTopology.GetBtm I n foLi st  

CreateCh i l d  Request/Response:  I Fd tTopology.CreateCh i l d  

 I Fd tBtmTopology.CreateCh i l d  

De l eteCh i l d  Request/Response:  I Fd tTopology.De l eteCh i l d  

 I Fd tBtmTopology.Del eteCh i l d  

MoveCh i l d  Request/Response:  I Fd tTopology.MoveCh i l d  

 I Fd tBtmTopology.MoveCh i l d  

GetCh i l dNodes  Request/Response:  I Fd tTopology:GetCh i l dNodes  

 I Fd tBtmTopology.GetCh i l dNodes  

GetParen tNodes  Request/Response:  I Fd tTopology:GetParen tNodes  

 I Fd tBtmTopology.GetParen tNodes  

GetDtm  Request/Response:  I Fd tTopology:GetDtmForSystemTag  

 I Fd tBtmTopology.GetBtmForSystemTag  

ReleaseDtm  Request/Response:  I Fd tTopology:ReleaseDtmForSystemTag  

 I Fd tBtmTopology.ReleaseBtmForSystemTag  

 

The  mapping  of FA services  re lated  to  redundancy i s  speci fied  in  Table  B .23.  

Table  B.23  −  FA services  related  to  redundancy 

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

OnAddedRedundan tCh i l d  Request/Response:  I DtmRedundancyEven ts :OnAddedRedundan tCh i l d  

OnRemovedRedundan tCh i l d  Request/Response:  I DtmRedundancyEven ts :OnRemovedRedundan tCh i l d  

 

The  mapping  of FA services  re lated  to  storage  of DTM  data  i s  speci fied  i n  Table  B .24.  

Table  B.24 −  FA services  related  to  storage  of DTM  data  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

Load I nstanceData  Request/Response:  I S tream .Read  /  I PropertyBag .Read  

 
(DTM  gets  access  to  these  Frame  Appl i cati on  
i n terfaces/methods  vi a  I Pers i stStreamI n i t. Load  or 
I Pers i stPropertyBag . Load  wh ich  are  ca l l ed  at  DTM  start  u p).  

SaveI nstanceData  Request/Response:  I S tream.Wri te  /  I PropertyBag .Wri te  
 
(DTM  gets  access  to  these  Frame  Appl i cati on  
i n terfaces/methods  on  demand  by ca l l i ng  
I Fd tCon ta i ner. SaveRequest.  The  reference  i s  then  hand  over 
vi a  I Pers i stStream I n i t. Save  or I Pers i stPropertyBag . Save) .  

GetPri vateDtmStorageI n fo  Request/Response:  I Fd tBu lkData.GetProj ectRelatedPath  

 I Fd tBu lkData.GetI nstanceRelatedPath  

 

The  mapping  of FA services  re lated  to  DTM  data  synchron ization  i s  speci fied  i n  Table  B . 25.  
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Table  B.25  −  FA services  related  to  DTM  data  synchron ization  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

LockI nstanceData  Request/Response:  I Fd tCon ta iner. LockDataSet 

Un l ockI nstanceData  Request/Response:  I Fd tCon ta iner.UnLockDataSet 

I n stanceDataChanged  Request/Response:  I DtmEvents.OnParameterChanged  

 

The  mapping  of FA services  re lated  to  presentation  i s  speci fied  i n  Table  B . 26.  

Table  B.26  −  FA services  related  to  presentation  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

OpenPresen tati onRequest  Request/Response:  I Fd tActi veX.OpenAci tveXCon trolRequest  

 I Fd tActi veX2 .OpenChannelAci tveXCon trolRequest  

 I Fd tActi veX2 .OpenDia l ogAci tveXCon trolRequest 

 I Fd tActi veX2 .OpenDia l ogChannelAci tveXCon trolRequest  
 

 The  I n i t  methods  i n  I D tmActiveXCon trol ,  I B tmActi veXCon trol ,  
and  I Fd tChanne lActi veXCon trol  are  u sed  to  pass  the  I nvokeID  
that  enabl es  to  cl ose  the  Acti ve  by ca l l i ng  
I Fd tActi veX.CloseAci tveXCon tro lRequest  or 

 I Fd tActi veX2 .CloseChannelAci tveXCon trolRequest  

C l osePresentati onRequest  Request/Response:  I Fd tActi veX.CloseAci tveXCon trolRequest  

 I Fd tActi veX2 .CloseChannelAci tveXCon trolRequest  

UserDia log  Request/Response:  I Fd tD ia log . UserDial og  

 

The  mapping  of FA services  re lated  to  aud i t  tra i l  i s  speci fied  i n  Table  B . 27.  

Table  B.27  −  FA services  related  to  audi t  trai l  

IEC  62453-2  service  IEC  TR 62453-41  i n terface  /  method  

RecordAud i tTra i l Even t  Request/Response:  I Fd tAud i tTrai .OnAud i tTrai lEven t  

 I Fd tAud i tTrai .OnStartTransaction  

 I Fd tAud i tTrai .OnEndTransAction  
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Annex C  
(normative)  

 
FDT XML schemas 

 

C.1  General  

The  schemas  defined  here  are  technology-speci fic implementations  of the  data  types  as  
defined  in  I EC  62453-2.  The  re lation  between  data  types  and  schema elements  i s  shown  by 
using  the  same  names.  

I n  order to  adapt to  th is  speci fic implementation  technology,  smal l  mod i fications  have  been  
appl ied  du ring  mapping .  These  mod i fications  (e. g .  d i fferences  i n  naming)  have  been  
documented  i n  th is  Annex.  

NOTE  Implemen ters  need  to  veri fy the  correct  impl emen tati on  of data  types  accord ing  to  th i s  documen t.  

C.2  FDTDataTypesSchema 

The  data  type  schema  i s  used  as  a  g lobal  FDT defin i tion .  Data  types  of th is  schema  are  
referenced  via  the  prefix fd t:  wi th in  the  other schemas.  Several  data  e lements  are  defined  as  
attribu tes  (see  Table  C. 1 )  and  as  e lements  (see  Table  C. 2)  to  support the  XML features  for 
e lement and  g roup  defin i ti ons.  

Table  C.1  – Description  of general  XML attributes  

Attribu te  Description  

alarmType  I den ti fi er for the  a l arm  type  to  show the  associati on  between  h i gh -  and  l ow 
a l arm  and  h i gh -h i gh -  and  l ow-low-al arm  

appl i cati onDomain  Attri bu te  d efi n i ng  the  appl i cati on  domain ,  that appl i es  to  provi ded  seman ti cI d .  
Th i s  can  be  a  protocol -speci fi c  I D  or an  other FDT-defi ned  app l i cati on  domain .  

add ress  Parameter add ress i ng  i n formati on .  The  format of the  va l ue  for th i s  parameter i s  
described  for each  commun icati on  protocol  i n  the  correspond ing  cl ause  of the  
speci fi cati on .  

For i n teroperabi l i ty reasons  th i s  parameter i s  defi ned  as  opti onal  i n  the  XML  
schema  documen t.  The  protocol  porti on  of the  speci fi cati on  provi des  the  
gu i del i nes  for add ress  attri bu te.  Most  of the  protocol s  speci fy that  the  DTM  
expose  the  addressi ng  i n formation  to  the  Frame  Appl i cati on .  

b i nData  Vari ab le  con tain i ng  b i nary data  

b i tLeng th  Leng th  of a  b i nary vari abl e  as  b i t  coun t  

b i tPosi ti on  Posi ti on  of a  b i t  wi th i n  a  enumerati on  (0  based  posi ti on )  

boolVal ue  Vari ab le  for con fi gu red  s tati c  boo l ean  data  l i ke  a l arm  va l ue  

busCategory Un i que  i den ti fi er for a  supported  bus  type  l i ke  I EC  61 784  CPF  3  or I EC  61 784  
CPF  9  accord ing  to  the  FDT-speci fi c  u n i que  i den ti fi er 

Th i s  a ttri bu te  i s  an  implemen tati on  of data  type  ‘ fd t: protocolId’ .  

bu sCategoryName  Human  readable  stri ng  for the  bus  type.  

Examples  are:  

•  DPV0  ->  'Profibus  DP/V0'  
•  DPV1  ->  'Profibus  DP/V1 '  
•  HART ->  ’ HART’  

The  categori es  are  d efi ned  i n  the  protocol -speci fi c  parts  of I EC  62453.  

Th i s  a ttri bu te  i s  an  impl emen tati on  of d ata  type  ‘ fd t: protocolIdName’ .  

busRedundancy Number of redundan t  fi e l dbus  i n terfaces  
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Attribu te  Description  

byteArray Vari ab le  u sed  to  transfer b i nary data.  B i nary data  can  be  transferred  i f the  
attri bu te  i s  defi ned  as  ‘ b i n . hex’ .  The  va l ue  has  to  be  set  as  stri ng  at  the  DOM.  
Th i s  stri ng  has  to  be  generated  by the  DTM  devel oper,  because  the  ‘ b i n . hex’  
data  type  of XML  shows  the  probl em ,  that  the  l ast  byte  gets  l ost  a t  the  non  
typed  con ten ts  vari abl e ,  i f the  va l ue  i s  set  to  the  nodeTypedValue  of the  DOM  

byteLeng th  Number of bytes  to  d escri be  data  types  l i ke  stri ng  

channelMode  Type  i n formati on  enumerati on  for a  channel  

cl assi fi cati onDomain I d  Devi ce  cl ass i fi cati on  domain  g roup  accord ing  to  I EC  62390,  Annex G .  See  
Tabl e  C . 4 .  

cl assi fi cati on I d  Un i que  i den ti fi er for cl assi fi cati on  of a  channel  or d evice  accord i ng  to  i ts  
primary functi on .  Primari l y i t  i s  recommended  to  sel ect  the  val ue  of a ttri bu te  
'cl assi fi cati on I d '  from  Tabl e  C. 4  and  u se  the  correspond ing  
'cl assi fi cati onDomain I d '  attri bu te  from  Tabl e  C. 4 .  I f su i tabl e  cl ass i fi cati on  I D  
does  not  exi st  i n  Table  C . 4 ,  i t  i s  recommended  to  sel ect  the  I D  from  Tabl e  C. 3  
and  use  i t  wi thou t  'cl ass i fi cati onDomain I d '  a ttri bu te.See  defi n i ti on  of data  type  
cl assi fi cati on I d  i n  I EC  62453-2 .  

commun icati onError F i e l dbus  protocol  i ndependen t  error occu rred  d u ri ng  commun icati on .  Th i s  kind  
of error i s  used  especia l l y i f an  error occu rred  du ri ng  nested  commun icati on .  
The  fi e l dbus-speci fi c  commun icati on  error i s  part  of the  fi e l dbus-speci fi c  XML  
schema.  

Commun icati on  errors  detected  by a  commun icati on  componen t,  e . g .  a  
Commun icati on  DTM ,  shal l  be  hand led  wi th i n  the  XML  documen t re tu rned  to  
the  ch i l d  componen t  

I t  i s  recommended  that  for a l l  errors  retu rned  by a  d evi ce  as  resu l t  of a  fi e l dbus  
transacti on  to  be  retu rned  by protocol -speci fi c  response  read  or wri te  response  
e l emen ts ,  typ i ca l l y by u s i ng  fi e l dbus-speci fi c  s tatus  and  error attri bu tes.  

Al l  errors  detected  by the  Commun icati on  DTM  shal l  be  mapped  to  one  of the  
fd t: commun icati onError enumerati on  va l ues  (e. g . ,  abort  busy 
i nva l i dCommun icati onReference  noConnecti on  noPara l l e lServices  
noPend i ngRequest  unknownError timeou t d tmSpeci fi c  notSupportedFeatu re)  
and  retu rned  as  a  fd t: Communciati onError e l emen t to  the  ch i l d  DTM .  

A DTM  shal l  be  ab le  to  hand l e  both  types  of error responses  for a  transacti on  
request  sen t to  the  paren t componen t.  

commun icati onType  I nd i cates  the  type  of the  protocol  support:  

•  ‘ supported ’ :  Bus  protocol  wh i ch  can  be  provi ded  by the  DTM  at  a  
channel .  

•  ‘ requ i red ’ :  Bus  protocol  wh i ch  wi l l  be  expected  by the  DTM  from  the  
paren t  DTM  

NOTE  The  actua l  supported  bus  protocol s  depend  on  the  con fi gu rati on  of the  
DTM .  Th i s  data  type  shows  the  possib l e  supported ,  not  the  actua l  ava i l able  
protocol s .  

dataSetID  Un i que  i den ti fi er of the  data  set  vers i on  

dataSetState  S tate  of an  i nstance  data  set  concern i ng  mod i fi cati ons  (refer to  7 . 1 4 . 1 . 1 )  

dataType  I den ti fi er for the  data  type  of a  transferred  vari abl e  

dataTypeDescri ptor Descripti on  of d ata  type  

date  Date  vari abl e  wi th i n  an  e l ement 

descriptor Human  readable  descri pti on  wi th i n  the  con text  of an  e l emen t 

descripti on  A human  readabl e  descri pti on  of the  supported  and  cu rren t  data  set  format.  
Can  be  u sed  to  provi de  add i ti ona l  i n formati on  to  the  user i n  case  of parti a l  
l eve l  of support  
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Attribu te  Description  

devi ceGraph icState   L i s t  of poss ib l e  device  states  u sed  i n  the  DeviceI con  and  Devi ceBi tmap  
e l emen t.  Poss ib l e  s tates  are:  

devi ce:  symbol i c  representati on  of the  device  

d i agnosti c:  symbol i c  representati on  of device  i f there  i s  on l i ne  d iagnos i s  
avai l abl e  

oem:  symbol  represen tati on  of device  i n  specia l  operati ng  modes  (e. g .  OEM  
service)  

I t  i s  recommmended  that  the  Frame  Appl i cati on  d i spl ays  the  correct  p i ctu re  
accord i ng  to  protocol -speci fi c  ru l es .  

devi ceTypeI d  Un i que  i den ti fi er for a  d evice  type  wi th i n  the  name  space  of the  fi e l dbus  
speci fi cati on  

devi ceTypeI n formation  Add i ti onal  device  type  i n formati on  suppl i ed  wi th  a  device.  For example  a  
I EC  61 784  CPF  3  devi ce  has  to  provi de  i ts  GSD  i n formation  as  human  
readabl e  s tri ng  a t  th i s  attri bu te.  

The  GSD  i n formation  sha l l  be  provi ded  based  on  the  cu rren t  l ocal e  accord ing  
to  the  usage  of I Dtm : : SetLanguage() .  

NOTE  The  GSD  i n formati on  i s  access ib l e  vi a :  

I D tmParameter: : GetParameters()  

I D tm I n formati on : :GetI n formation ()  

devi ceTypeI n formationPath  Path  to  the  fi l e  con ta i n i ng  the  i n formati on  wh ich  i s  provi ded  vi a  the  attri bu te  
‘ deviceTypeI n formati on ’ .  

I t  i s  recommended  to  u se  th i s  a ttri bu te  for provid i ng  add i ti ona l  protocol -speci fi c  
descripti ons  of the  d evice  type.  The  use  of th i s  a ttri bu te  i s  speci fi ed  i n  the  
protocol -speci fi c  annex.  

devi ceTypeVarian t Manu factu rer-speci fi c  d evice  type  vari an t d efi n i ti on  stri ng  

devi ceTypeVarian tI n fo  Con tai ns  add i ti ona l  i n formation  for manu factu rer-speci fi c  d evice  type  vari an t  
d efi n i t i on .  

d i sp lay Carri es  an  h uman  readabl e  d i sp l ay s tri ng  for tasks  l i ke  d ocumen tati on  

d i sp layFormat  Describes  the  d i sp lay format  for a  d i sp lay a ttri bu te  (e . g .  “%3. 2f “  for a  fl oat  
va l ue)  

documen tClassi fi cati on  Speci fi es  the  subj ect of the  document 

documen tLanguageI d  I den ti fi er for the  l anguage  of the  d ocumen t.  The  l anguage- i d  i s  d efi ned  as  a  
Windows®  l ocal e  i den ti fi er (LCID)  

d tmDevTypeID  d tmDevTypeID  i s  a  DTM-speci fi c  un i que  i den ti fi er of the  software  re l ated  to  the  
devi ce  type.  

For the  same  devi ce  type  i ts  va l ue  remains  unchanged  a l though  some  
i den ti fi cati on  i n formati on  i n  DtmDeviceType  e l emen t i s  updated .  

Th i s  can  be  a  resu l t  of DTM  update.  

The  same  d tmDevTypeID  val ue  sha l l  a lways  be  re l ated  to  the  same  device  as  
i n  the  previ ous  DTM  vers ion  (e. g .  to  provi de  backward  compati b i l i ty) .  

I t  i s  strong l y recommended  to  provi de  th i s  a ttri bu te!  

d tmDevTypeIDVersi on  Versi on  number of the  d tmDevTypeID.  I t  i s  a l so  used  to  i nd i cate  that  the  
i n formati on  re la ted  to  DtmDeviceType  i s  changed .  Frame  Appl i cati on  can  u se  
th i s  i n formati on  e . g .  to  update  DTM  re lated  i n formati on  i n  DTM  l i brary.  I t  i s  
s trong l y recommended  to  provi de  th i s  a ttri bu te !  

An  example:  

When  a  DTM  i s  DD  based ,  an  upgrade  of DD  wi l l  cause  the  change  of 
d tmDevTypeIDVersi on  wi thou t  chang ing  the  d tmDevTypeID.  

d tmStateMach ine  cu rren t  state  of DTM  state  mach i ne  

errorCode  S tatus  i n formati on  accord i ng  to  the  I EC  61 784  CPF  3  speci fi cati on  

fi l e  Con tai ns  a  documen t  or execu table  fi l e  wi th  a  abso l u te  path .  

he lp  Human  readable  hel p  stri ng  for a  documen t 
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Attribu te  Description  

I d  Un i que  i den ti fi er for an  e l emen t.  Th i s  i den ti fi er i s  used  wi th i n  col l ecti ons  for the  
d i rect  access  of e l ements.  Th i s  i d  shal l  be  un i que  wi th i n  the  namespace  of a  
devi ce  i n stance.  The  correspond i ng  reference  wi th i n  the  XML  schemas  I s  the  
attri bu te  ‘ i d ref’ .  

I d ref Reference  to  an  e l emen t speci fi ed  by the  attri bu te  ‘ i d ’ .  The  i den ti fi er i s  used  
wi th i n  col l ecti ons  for the  d i rect  access  of e l emen ts.  

I n dex I ndex wi th i n  an  enumerator 

l abel  Human  readable  l abel  for a  documen t 

l evelOfSupport Provi des  an  i n d i cati on  abou t the  l evel  of support  of the  supported  data  set  
vers i on .  

fu l l  –  the  data  set  i s  fu l l y supported  

parti a l  –  some  of the  i n formation  i n  the  data  set  cannot  be  u sed  i n  the  upgrade  
procedu re .  Add i ti onal  i n formation  can  be  provided  i n  the  descri pti on  attri bu te.  
Can  be  u sed  to  warn  the  user that  some  va l ues  can  be  l ost.  

l anguageI d   I den ti fi er for a  supported  l anguage  or the  l anguage  a  DTM  can  i n teract  i n  
(accord ing  to  the  M i crosoft®  s tandard ) .  

See  a l so  I Dtm : :SetLanguage()  

manu factu rerI d  Un i que  i den ti fi er for a  manufactu rer wi th i n  the  name  space  of the  fi e l dbus  
speci fi cati on  

mod i fi ed I nDevice  F l ag  to  provi de  more  i n formation  abou t  cu rren t  state  of the  i n stance  data  set.  
Al though  th i s  fl ag  i s  an  opti onal  attri bu te,  usage  of the  fl ag  i s  s trong l y 
recommended .  

TRUE,  i nd i cates  that  parameters  have  been  changed  i n  the  devi ce  bu t  not  i n  
i nstance  data  set  (E . g . :  see  u se  case  On l i ne  parameteri zati on ,  
I DtmSing l eDeviceDataAccess  i n terface  defi n i ti on )  

 ‘mod i fi ed I nDevi ce’  fl ag  shal l  be  set  on l y once  i n  case  the  data  i n  the  d evice  
has  been  changed .  

I n  case  of successfu l  U pl oad  or Down load  of complete  data  set,  
‘mod i fi ed I nDevice’  fl ag  sha l l  be  reset  (set  to  FALSE).  

Data  i n  the  devi ce  can  a l so  be  mod i fi ed  d i rectl y by a  tool  ou t  of the  scope  of 
the  FDT.  I n  th i s  case,  i t  i s  recommended  not to  set  the  fl ag  ‘mod i fi ed I nDevice’ .  

Data  set  shal l  be  l ocked  before  an  app l i cati on  i s  s tarted ,  wh i ch  may need  to  
change  the  fl ag  “mod i fi ed I nDevice”  (the  fl ag  ‘mod i fi ed I nDevice  i s  part  of the  
i nstance  data  set  and  can  not  be  changed  i f the  data  set  i s  not  l ocked )  

name  Human  readable  name  wi th i n  the  con text  of an  e l emen t 

nodeI d  DTM-speci fi c  node  i den ti fi er.  Can  be  u sed  to  speed  up  the  access  to  a  node  

number Number variable  l i ke  fl oat,  i n teger or other n umeric  data  types  

orderCode  Order code  of the  d evice  vari an t.  

parameters  Con tai ns  the  parameters  to  be  passed  to  the  appl i cati on ,  i f the  fi l e  a ttri bu te  
speci fi es  an  execu table  fi l e .  

path  Path  to  the  i con  for a  d evice   

phys i cal Layer CATID  for d escri pti on  of a  phys ica l  l ayer of a  fi e l dbus  

phys i cal LayerName  human  readable  d escri pti on  for the  phys i cal  l ayer 

readAccess  Speci fi es  whether the  val ue  can  be  read  from  a  devi ce  

reference  Reference  to  a  vari abl e  of a  s tructu re  
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semanti cI d  Seman ti c  i den ti fi er for an  e l emen t.  Th i s  i den ti fi er shal l  be  u n i que  at  l east  wi th i n  
the  con text of an  e l emen t.  By u s i ng  th i s  a ttri bu te,  for example  a  Frame  
Appl i cati on  i s  ab l e  to  get  the  i n formati on  regard i ng  the  mean i ng  and  u sage  of a  
s i ng le  data  s tructu re.  The  defi n i ti on  regard i ng  the  i den ti fi er i s  protocol -speci fi c  
and  descri bed  i n  protocol -speci fi c  annexes  

Fu rthermore  the  fol l owing  protocol  i ndependen t  semanti cI ds  are  d efi ned  to  
cover the  network i n formati on :  

FDT. s laveAddress  

FDT. busAdd ress  

FDT. busMasterConfi gu rati onPart  

A Parameter wi th  one  of these  seman ti cI d  sha l l  be  the  same  parameter as  the  
correspond i ng  XML  attri bu te  (s l aveAddress,  busAddress  or 
busMasterConfi gu rati onPart)  wi th i n  i n  the  DTMParameterSchema  represen ts .   

s i gna lType  Speci fi es  a  s i gna l  as  i npu t  or ou tpu t 

s tati cVal ue  Vari ab le  for con fi gu red  s tati c  Data  l i ke  an  a l arm  va l ue.  

s tatusFl ag  I den ti fi er for the  cu rren t  s tatus  of a  device  or modu l e  

s torageState  S tate  of an  i nstance  data  set  concern i ng  the  pers i sten t  s tate  (refer to  7 . 1 4 . 2  
and  7 . 1 4 . 1 . 2 )  

s tri ng  S tri ng  vari abl e  wi th i n  an  e l emen t 

subDevi ceType  Manu factu rer-speci fi c  u n i que  i den ti fi er for a  devi ce  type  wi th i n  the  name  space  
of the  device  type  i d .  Th i s  parameter shal l  be  passed  to  the  DTM  du ri ng  
i n i ti a l i zati on  vi a  I D tm : : I n i t( )to  advi se  a  pre  confi gu rati on  for the  requested  sub  
type.  For example ,  the  same  transmi tter can  be  pre  confi gu red  for Level  or fl ow 
measuri ng .   

substi tu teType  Type  of an  substi tu te  va l ue  

systemGu iLabel  Un i que  human  readabl e  i den ti fi er of the  DTM  i n stance  i n  the  con text  of the  
Frame  Appl i cati on  

tag  Un i que  i den ti fi er for a  d evice ,  modu l e  or channel  

t ime  Time  vari abl e  wi th i n  an  e l emen t 

u rl  Con tai ns  a  URL  to  a  document i n  the  Web  

vendor Human  readable  descri pti on  of the  vendor of componen t  

vers i on  Human  readable  descri pti on  of the  vers ion  of componen t l i ke  “1 . 0”  

wri teAccess  Speci fi es  whether the  val ue  can  be  wri tten  i n to  a  device  
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Table  C.2  – Description  of general  XML elements  

Tag  Description  

Alarm  Descri pti on  of an  a l arm  

Al armEnumerati onEn try Alarm  enumerati on  en try 

Al armEnumerati onEn tri es  Col l ecti on  of a l arm  enumeration  en tri es  

Al arms  Col l ecti on  of a l arms  

B i naryVariab le  E l emen t con tain i ng  b i nary data  

B i tEnumeratorEn tri es  Col l ecti on  of Enumerati onEn try  

B i tEnumeratorVari ab le  Cu rren t  EnumeratorEn try and  the  col l ecti on  of possi b l e  EnumeratorEn tri es  

B i tVari abl e  Se l ected  e l emen t of an  enumerati on  

BoolVal ue  Vari ab le  for con fi gu red  s tati c  boo lean  data  

BusCategory Descri pti on  of busCategory 

BusCategori es  Col l ecti on  of BusCategory 

BusRedundancy Number of redundan t  fi e l dbus  i n terfaces  

ChannelMode  Type  i n formati on  e l emen t for a  channel  

ChannelModes  L i s t  of ChannelMode  e l emen ts  

Channel I n formati on  Type  i n formati on  for a  FDT channe l .  Th i s  e l emen t i s  recommended  wi th in  a  
d ocumen t retu rned  by a  I DtmParameter: :GetParameters()ca l l .  I t  i s  expected  
that  the  BusCategori es  e l ement  con tai ns  the  l i s t  of supported  fi e l dbus  
protocol s  of th i s  channel .  

ChannelReference  Reference  to  an  obj ect  i den ti fi ed  by i ts  i d  

ChannelReferences  Col l ecti on  of references  

Cl assi fi cati on I d  C l assi fi cati on  I d .  See  defi n ti on  of data  type  Cl assi fi cati on I d  i n  I EC  62453-2  

Cl assi fi cati on I ds  Col l ecti on  of Class i fi cati on I d  e l emen ts  

Commun icati onData  Vari ab le  used  to  transfer b i nary commun icati on  data  

Commun icati onError Descri pti on  of a  fi e l dbus  protocol  i ndependent  error occu rred  d u ri ng  nested  
commun icati on  wi th  error code,  the  tag  of the  Commun icati on  Channel ’ s  devi ce  
and  opti onal  error descri pti on  

Commun icati onTypeEn try Enumeration  e l emen t  for the  commun icati on  type.  

Cu rren t  A cu rren t  vers ion  of the  data  set  u sed  for saving  the  data .  

DataSetFormats  Data  formats  of the  pers i sted  data  used  and  supported  by the  DTM  

Deadband  Deadband  i s  the  amount  of va lue  changes  that  tri ggers  for example  new trend  
val ues.  

Devi ceI con  I con  for a  d evi ce  

Devi ceTypeVari an t Con tai ns  manufactuer-speci fi c  device  type  vari an t i n formation .  

A device  type  vari an t  i s  a  property of the  physi ca l  device  that has  no  i n fl uence  
to  the  software  ( i . e .  fl ange  materi a l ,  Ex certi fi cate  … ).  However,  some  Frame  
Appl i cati ons  wi l l  u se  th i s  i n formation  for d ocumen tati on  pu rposes.  

The  DeviceVarian t  e l emen t can  occu r u nder Devi ceVari an ts  e l emen t wi th i n  
con text  of DTM I n formationSchema  XMLs  or d i rectl y u nder D tmDeviceType  
e l emen ts  i n  con text  of DTM I n i tI nstanceSchema  or DTMParameterSchema  
XMLs.  

Devi ceTypeVari an ts  Col l ecti on  of Devi ceVari an t  e l emen ts .  

I t  i s  expected  that  the  Devi ceVari an ts  e l emen t  on l y i s  u sed  wi th i n  con text  of 
DTM I n formati onSchema  documen ts .   

D i sp lay D i sp lay vari able  

DtmDeviceType  Descri pti on  of a  device  type  

DtmVariabl e  Vari ab le  d escripti on  wi th  name,  va l ue ,  range,  e tc.  

D tmVariabl es  Col l ecti on  of DTM  vari abl es  
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DtmVariabl eReference  Reference  to  a  DTM  vari abl e  

EnumeratorEntri es  Enumeration  e l emen t 

EnumeratorEntry E l emen t of an  enumerati on  

EnumeratorVari abl e  Cu rren t  EnumeratorEn try and  the  col l ecti on  of possi b l e  EnumeratorEn tri es  

LanguageI d  Con tai ns  the  l anguageI d  (refer to  l anguageI d )  

LowerRange  Defi n ti on  of a  l ower range  e l emen t 

LowerRawValue  A numeric  en try wh ich  refl ects  the  actua l  va l ue ,  for example  transferred  vi a  
I EC  61 784  CPF  3 .  The  val ue  i s  mapped  to  the  re l ated  range  
(LowerRangeVal ue) .  

For example,  i f a  I EC  61 784  CPF  3  devi ce  maps  a  range  from  1 0  mbar to  
1 00  mbar to  an  i n teger of va l ue  1  024  to  4  096  the  ‘ LowerRawValue ’  con tains  
1  024 ,  the  ‘UpperRawValue’  con tai ns  4  096.  

NumberData  N umber vari ab le  l i ke  fl oat,  i n teger or other numeric  data  types  

Phys i ca l Layer U n i que  i den ti fi er for a  phys ical  l ayer of a  fi e l dbus  l i ke  I EC  61 784  CPF  3  (PA)  

Range  Descri bes  the  va l i d  range  of a  process  variab le  

Ranges  Col l ecti on  of ranges  

Seman ti cI n formation  The  e l ement provi des  semanti c  i n formati on  for a  data  obj ect.  For each  ob j ect  
a t  l east  one  <Seman ti cI n formati on>  e l emen t  wi th  an  FDT-defi ned  protocol -
speci fi c  seman ti cI d  shal l  be  provi ded .  The  DTM  sha l l  provi de  a  
<Semanti cI n formation>  e l emen t for a l l  supported  fi e l dbus  protocol  of the  DTM  
i nstance.  

S tati cVal ue  Vari ab le  for con fi gu red  s tati c  data  l i ke  an  a l arm  val ue.  

S tatus I n formation  Cu rren t  s tatus  i n formati on  of a  device  or modu le  

S tri ngData  S tring  vari abl e  

S tructu redE lemen t Vari ab le  as  d i sp l ay val ue  or as  reference  to  a  vari ab le  wi th  data  l eng th  
i n formati on  

S tructu redE lemen ts  Col l ecti on  of s tructu red  e l emen ts  

S tructu redVariab l e  Descri bes  a  b i nary va l ue  and  i s  s tructu re  i n formation  

Substi tu teVal ue  Descri bes  a  substi tu te  val ue  wh i ch  i s  used  i n  combinati on  of the  behavior of 
d i s tu rbed  channel  va l ues  

Supported   A l i s t  of the  supported  data  set  that  can  be  upgraded  by the  DTM  

SupportedLanguages  Col l ecti on  of l anguage  i ds  

TimeData  E l emen t of a  time  date  va l ue  

Un i t  Cu rren t  un i t  and  the  col l ecti on  of possib l e  un i ts  of a  process  vari abl e  

UpperRange  Defi n i ti on  of an  upper range  e l emen t 

UpperRawValue  A numeric  en try wh ich  refl ects  the  rea l  vi a ,  for example  I EC  61 784  CPF  3  
transferred  va lue.  The  val ue  i s  mapped  to  the  re l ated  range  
(UpperRangeVal ue).  

For example,  i f a  I EC  61 784  CPF  9  d evi ce  maps  a  range  from  1 0  mbar to  
1 00  mbar to  an  i n teger of va l ue  1  024  to  4  096  the  ‘UpperRawValue’  con tains  
4  096,  the  ‘UpperRange’  con tai ns  4  096 .  

Va l ue  Con tai ns  the  d i spl ay s tri ng  for a  vari abl e  or the  vari abl e  i tsel f 

Vari ab le  Se l ected  e l emen t of an  enumerati on  

Vari an t Vari ab le  wi th  data  type  and  d i spl ay format 
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Version I n formati on  Descri pti on  of the  vers i on  of a  componen t where  used .  

For example:  

Th i s  e l ement  provi des  the  vers i on  i n formati on  of the  DTM  when  used  i n  
D tm I n fo.  

I t  i s  recommended  to  u se  th i s  e l emen t to  describe  the  phys ical  devi ce  
i n formation  i n  the  DtmDeviceType.  I t  i s  expected  that  th i s  i n formati on  
correl ates  to  i n formati on  provided  by SW revi s ion  or HW revi s ion  i n  
I Dtm I n formati on2 : :GetDevi ceI den ti fi cation I n formati on () .  

D tmDocument Defi n i ti on  of a  documen t,  wh i ch  i s  provi ded  by a  DTM  and  d i sp l ayed  by the  
Frame  Appl i cati on .  

Documen tFi l e  Defi nes  a  fi l e  documen t 

DocumentExe  Defi nes  a  execu tabl e ,  wh ich  i s  u sed  to  show DTM  documents  

DocumentU rl  Defi nes  a  URL to  a  documen t i n  the  Web  

Implementati on  h i n t:  

The  fi l e ,  u rl  and  execu tabl e  documen ts  can  be  impl emen ted  by u s i ng  the  
Shel lExecu te()  functi on .  

DtmDocuments  L i st  of DTM  documents.  Th i s  tag  a l l ows  a  DTM  to  publ i sh  h i s  documen ts .   

Devi ceBi tmap  B i tmap  for a  device  i n  BMP  format (70*40  p i xe l s  (wi d th*hei gh t) ,  1 6  co l ors)   

 

Tables  C.3  and  C.4  provide  the  FDT classi fication  ID  (see  Table  C.3  for a  l i st  of va l id  
classi fication  IDs  and  Table  C.4  for a  mapping  to  I EC  60947).  

Table  C.3  – Device  classification  ID  

classi fi cation ID  

fl ow 

l evel  

pressu re  

temperatu re  

val ve  

posi ti oner 

actuator 

nc_rc 

encoder 

speedDrive  

hm i  

ana l og I npu t 

ana l ogOupu t 

d i g i ta l I npu t  

d i g i ta lOu tpu t  

e l ectrochemicalAnal yser 

d tmSpeci fi c  

un i versal  

ana l yser 

remote IO  

ana l ogCombined IO   

d i g i ta lCombined IO   

recorder 

Copyright International  Electrotechnical  Commission  



 –  240  – I EC  TR 62453-41 :201 6    I EC  201 6  

classi fi cation ID  

con trol l er 

ang l e  

l im i tSwi tch  

converter 

motor 

 

Table  C. 4  defines  the  mapping  between  I EC  TR 62390  device  classi fi cation  and  the  FDT 
classi fication  attribu tes.  

Table  C.4  – Device  classification  according  to  IEC  TR 62390: 2005,  Annex G  

Domain  ( )  Subdomain   

c l assi ficationDomain Id  IEC  domain  group  name classi fication Id  

powerD i stri bu ti on  Power d i s tri bu ti on  swi tchboard  

  c i rcu i tBreaker 

  powerMon i tori ng  

  d i stri bu ti onPanel  

motionControl  Motion  con trol  con tactor 

  p rotecti onStarter 

  softStarter 

  d ri ve  

  axi sCon trol  

  motorControlCen ter 

  motorMon i tori ng  

  pos i ti oner 

  con trolValve  

measu rement Detecti on ,  measuremen t e l ectri ca l  

  d ensi ty 

  fl ow 

  l eve l  

  q ua l i ty 

  p ressu re  

  speedOrRotaryFrequency 

  rad i ati on  

  temperatu re  

  we i gh tMass  

  d i stanceOrPosi ti onOrPresence  

operatorI n terface  D i a logue  /  operator i n terfaces  pushBu tton  

  j oysti ck 

  keypad  

  p i l o tLi gh t 

  s tackLigh t 

  d i sp lay 

  combinedBu ttonsAndLi gh ts  

  operatorStati on  
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Domain  ( )  Subdomain   

c l assi ficationDomain Id  IEC  domain  group  name classi fication Id  

modu lesAndCon trol l ers  Log ic  /  u n i versa l  I /O  modu l es  
and  con trol l ers  

general I npu t  

  g eneralOupu t 

  combined I npu tOupu t  

  re l ay 

  t imer 

  scanner 

  p rog rammableCon trol l er 

 
 
<Schema  name="FDTDa taTypesSchema"  xm lns="u rn : schemas-m icrosoft-com:xm l -da ta "  xm lns : d t="u rn : schemas-
m icrosoft-com:da ta types">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="a la rmType"  d t: type="enumera tion "  d t: va l ues="h ighH ighAla rm  h i ghAla rm  l owLowAla rm  
l owAla rm"/>  
 <Attribu teType  name="binDa ta "  d t: type="bin . hex"/>  
 <Attribu teType  name="bi tLeng th "  d t: type="u i4"/>  
 <Attribu teType  name="byteArray"  d t: type="bin . hex"/>  
 <Attribu teType  name="byteLeng th "  d t: type="u i4"/>  
 <Attribu teType  name="class i fi ca ti on I d "  d t: type="enumera ti on "  d t: va l ues="flow l evel  pressu re  tempera tu re  va l ve  
pos i ti oner a ctua tor nc_rc  encoder speedDrive  hm i  ana log I npu t  ana logOutpu t  d i g i ta l I npu t  d i g i ta lOu tpu t 
e l ectrochem ica lAna lyser d tmSpeci fi c  un iversa l  a na lyser remoteIO  ana logCombined IO  d ig i ta lCombined IO  recorder 
con trol ler a ng le  l im i tSwi tch  converter motor swi tchboard  ci rcu i tBreaker powerMon i tori ng  d i s tribu tionPanel  con tactor 
protecti onSta rter softSta rter d ri ve  axisCon trol  motorCon trolCen ter con trolVa lve  e l ectri ca l  dens i ty  qua l i ty  
speedOrRota ryFrequency rad ia ti on  weigh tMass  d i s tanceOrPosi ti onPresence  pushBu tton  j oysti ck keypad  p i l otLi gh t 
s tackLigh t  d i spl ay combinedBu ttonsAndLigh ts  opera torSta tion  genera l I npu t  genera lOu tpu t  combined I npu tOu tpu t  
re l ay  timer scanner programmableControl l er"/>         
 <Attribu teType  name="commun ica ti onError"  d t: type="enumera tion "  d t: va lues="abort  busy  
i nva l i dCommun ica ti onReference  noConnection  noPara l l e lServices  noPend ingRequest  unknownError t imeou t 
d tmSpeci fi c  notSupportedFea tu re  sequenceTimeExpi red "/>   
 <Attribu teType  name="da taSetSta te"  d t: type="enumera ti on "  d t: va lues="defau l t  va l i dMod i fi ed  i nva l i dMod i fied  
a l lDa taLoaded "/>  
 <Attribu teType  name="da taType"  d t: type="enumera ti on "  d t: va l ues="byte  fl oa t  double  i n t  uns i gned  enumera tor 
b i tEnumera tor i n dex asci i  packedAsci i  password  b i tStri ng  hexStri ng  da te  time  da teAndTime  du ra ti on  b i na ry 
s tructu red  d tmSpeci fi c"/>  
 <Attribu teType  name="da taTypeDescriptor"  d t: type="stri ng "/>  
 <Attribu teType  name="da te"  d t: type="da te"/>  
 <Attribu teType  name="descriptor"  d t: type="stri ng "/>  
 <Attribu teType  name="d isplay"  d t: type="string "/>  
 <Attribu teType  name="d isplayFormat"  d t: type="stri ng "/>  
 <Attribu teType  name="errorCode"  d t: type="bin . hex"/>  
 <Attribu teType  name=" i d "  d t: type="stri ng "/>  
 <Attribu teType  name=" i d ref"  d t: type="stri ng "/>  
 <Attribu teType  name=" i ndex"  d t: type="u i4"/>  
 <Attribu teType  name="name"  d t: type="stri ng "/>  
 <Attribu teType  name="number"  d t: type="number"/>  
 <Attribu teType  name="reference"  d t: type="stri ng "/>  
 <Attribu teType  name="s igna lType"  d t: type="enumera ti on "  d t: va l ues=" i npu t  ou tpu t  " />  
 <Attribu teType  name="sta ti cVa lue"  d t: type="number"/>  
 <Attribu teType  name="sta tusFlag "  d t: type="enumera ti on "  d t: va l ues="ok wa rn ing  error i nva l i d " />  
 <Attribu teType  name="storageSta te"  d t: type="enumera tion "  d t: va l ues="persi sten t  transien t" />  
 <Attribu teType  name="stri ng "  d t: type="stri ng "/>  
 <Attribu teType  name="tag "  d t: type="string "/>  
 <Attribu teType  name="time"  d t: type="da teTime"/>  
 <Attribu teType  name="vendor"  d t: type="string "/>  
 <Attribu teType  name="vers ion"  d t: type="string "/>  
 <Attribu teType  name="nodeI d "  d t: type=" id " />  
 <Attribu teType  name="readAccess"  d t: type="boolean"  defau l t="1 "/>  
 <Attribu teType  name="wri teAccess"  d t: type="boolean "  defau l t= "0"/>  
 <Attribu teType  name="deviceTypeI d "  d t: type="u i4"/>  
 <Attribu teType  name="subDeviceType"  d t: type="stri ng "/>  
 <Attribu teType  name="deviceTypeI n formation "  d t: type="string "/>  
 <Attribu teType  name=" l anguageI d "  d t: type="u i4"/>  
 <Attribu teType  name="manu factu rerI d "  d t: type="u i4"/>  
 <Attribu teType  name="busCa tegory"  d t: type="uu id "/>  
 <Attribu teType  name="substi tu teType"  d t: type="enumera ti on "  d t: va l ues=" l astVa lue  l astVa l i dVa lue  upperRange  
l owerRange"/>  
 <Attribu teType  name="pa th "  d t: type="u ri " />  
 <Attribu teType  name="commun ica ti onType"  d t: type="enumera ti on "  d t: va l ues="supported  requ i red "/>  
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 <Attribu teType  name="busCategoryName"  d t: type="stri ng "/>  
 <Attribu teType  name="help"  d t: type="stri ng "/>  
 <Attribu teType  name="l abel "  d t: type="stri ng "/>  
 <Attribu teType  name="fi l e"  d t: type="u ri " />  
 <Attribu teType  name="u rl "  d t: type="u ri " />  
 <Attribu teType  name="pa rameters"  d t: type="stri ng "/>  
    <Attribu teType  name="documentLanguageI d "  d t: type="u i4"/>  
    <Attribu teType  name="documen tClass i fi ca ti on"  d t: type="enumera ti on "  d t: va l ues="help  techn ica lDocumenta ti on  
orderi ng I n forma tion  m iscel l aneous"/>  
 <Attribu teType  name="deviceGraph icSta te"  d t: type="enumera ti on "  d t: va lues="device  d i agnos is  oem"/>     
 <Attribu teType  name="deviceTypeI n formationPa th "  d t: type="u ri " />     
 <Attribu teType  name="systemGu iLabel "  d t: type="stri ng "/>    
 <Attribu teType  name="busAddress"  d t: type="stri ng "/>      
 <Attribu teType  name="systemTag"  d t: type="stri ng "/>    
    <Attri bu teType  name="channelMode"  d t: type="enumera ti on "  d t: va l ues="commun ica ti on  modu leS lot 
processVa lue"/>    
    <Attri bu teType  name="physica lLayerName"  d t: type="string "/>    
    <Attri bu teType  name="physica lLayer"  d t: type="uu id "/>           
 <Attribu teType  name="busRedundancy"  d t: type="u i4"/>     
   <Attribu teType  name="mod i fi ed I nDevice"  d t: type="boolean"  defau l t="0"/>        
 <Attribu teType  name="d tmSta teMach ine"  d t: type="enumera ti on "  d t: va l ues="commun ica ti onSet goi ngOn l i ne  
goi ngOffl i ne  on l i ne"/>   
    <Attri bu teType  name="orderCode"  d t: type="stri ng "/>    
    <Attri bu teType  name="deviceTypeVari an t"  d t: type="string "/>       
    <Attri bu teType  name="deviceTypeVari an tI n fo"  d t: type="stri ng "/>   
    <Attri bu teType  name="bi tPos i ti on "  d t: type="u i4"/>        
    <Attri bu teType  name="boolVa lue"  d t: type="boolean "/>       
    <Attri bu teType  name="class i fi ca tionDoma in I d "  d t: type="enumera ti on "  d t: va l ues="powerDistri bu tion  
motionControl  measurement  opera torI n terface  modu lesAndCon trol l ers"/>    
   <Attribu teType  name="da taSetID"  d t: type="uu id "/>      
   <Attri bu teType  name="descripti on "  d t: type="stri ng "/>       
   <Attribu teType  name=" levelOfSupport"  d t: type="enumera ti on "  d t: va l ues="fu l l  pa rti a l "  />      
 <Attribu teType  name="semanticI d "  d t: type="stri ng "/>                  
 <Attribu teType  name="address"  d t: type="string "/>                  
 <Attribu teType  name="appl i ca ti onDoma in "  d t: type="string "/>  
 <Attribu teType  name="d tmDevTypeID"  d t: type="uu id "/>      
 <Attribu teType  name="d tmDevTypeIDVers ion "  d t: type="u i4"/>  
 
 
 < ! --Defi n i t i on  of E lements-->  
    <E lementType  name="SemanticI n forma tion "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="appl i ca ti onDoma in "  requ i red="yes"/>  
  <a ttri bu te  type="seman ticI d "  requ i red="yes"/>  
  <a ttri bu te  type="add ress"  requ i red="no"/>  
    < /E lementType>  
 <E lementType  name="LowerRawVa lue"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="number"  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="UpperRawVa lue"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="number"  requ i red="yes"/>  
 < /E lementType>  
  <E lementType  name="Curren t"  con ten t="empty"  model= "closed ">  
 <a ttri bu te  type="nodeI d "  requ i red="no"/>  
 <a ttri bu te  type="da taSetI D"  requ i red="yes"/>  
 <a ttri bu te  type="descripti on "  requ i red="no"/>  
  < /E lementType>  
  <E lementType  name="Supported "  con tent="empty"  model= "closed ">  
 <a ttri bu te  type="nodeI d "  requ i red="no"/>  
 <a ttri bu te  type="da taSetI D"  requ i red="yes"/>  
 <a ttri bu te  type=" levelOfSupport"  requ i red="no"  defau l t="pa rti a l " />  
 <a ttri bu te  type="descripti on "  requ i red="no"/>  
  < /E lementType>  
  <E lementType  name="Da taSetFormats"  con ten t="el tOn ly"  model= "closed ">  
 <a ttri bu te  type="nodeI d "  requ i red="no"/>  
 <e lement  type="Curren t"  m inOccu rs="1 "  maxOccurs="1 "/>  
 <e lement  type="Supported "  m inOccurs="0"  maxOccu rs="*" />  
  < /E lementType>  
  <E lementType  name="  C l ass i fi ca ti on I d "  con ten t="empty"  model="closed ">  
 <a ttri bu te  type="nodeI d "  requ i red="no"/>  
 <a ttri bu te  type="class i fi ca ti on I d "  requ i red="yes"/>  
  < /E lementType>  
  <E lementType  name="  C l ass i fi ca tion I ds"  con ten t="el tOn ly"  model= "closed ">  
     <a ttri bu te  type="nodeI d "  requ i red="no"/>  
 <a ttri bu te  type="class i fi ca ti onDoma in I d "  requ i red="no"/>  
 <element  type="C lassi fi ca ti on I d "  m inOccurs="1 "  maxOccurs="*" />  
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  < /E lementType>  
  <E lementType  name="BoolVa lue"  con ten t="empty"  model="closed ">  
 <a ttri bu te  type="nodeI d "  requ i red="no"/>  
 <a ttri bu te  type="boolVa lue"  requ i red="no"/>  
  < /E lementType>  
  <E lementType  name="Deadband"  con ten t="empty"  model="closed ">  
 <a ttri bu te  type="nodeI d "  requ i red="no"/>  
 <a ttri bu te  type="number"  requ i red="yes"/>    
  < /E lementType>  
  <E lementType  name="Ala rmEnumera ti onEntry"  con ten t="empty"  model= "closed ">  
 <a ttri bu te  type="nodeI d "  requ i red="no"/>  
 <a ttri bu te  type="bi tPosi ti on "  requ i red="yes"/>  
 <a ttri bu te  type="name"  requ i red="yes"/>  
 <a ttri bu te  type="boolVa lue"  requ i red="yes"/>  
 <a ttri bu te  type="descriptor"  requ i red="no"/>  
  < /E lementType>  
  <E lementType  name="Ala rmEnumera ti onEntri es"  con ten t="el tOn ly"  model="closed ">  
 <a ttri bu te  type="nodeI d "  requ i red="no"/>  
 <element  type="Ala rmEnumera ti onEntry"  m inOccurs="1 "  maxOccu rs="*"/>  
  < /E lementType>  
 <E lemen tType  name="DeviceTypeVari an t"  con ten t="empty"  model="closed">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="deviceTypeVari an t"  requ i red="yes"/>  
   <a ttri bu te  type="deviceTypeVari an tI n fo"  requ i red="no"/>  
  <a ttri bu te  type="orderCode"  requ i red="no"/>  
 < /E lemen tType>  
 <E lementType  name="DeviceTypeVari an ts"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="DeviceTypeVari an t"  m inOccu rs="1 "  maxOccurs="*" />  
 < /E lementType>  
 <E lemen tType  name="BusRedundancy "  con ten t="empty"  model="closed ">  
 <a ttri bu te  type="  busRedundancy "  requ i red="yes"/>  
 < /E lementType>  
  <E lementType  name="ChannelMode"  con ten t="empty"  model="closed "  >  
  <a ttri bu te  requ i red="no"  type="nodeI d "/>  
  <a ttri bu te  requ i red="yes"  type="channelMode"/>  
   < /E lemen tType>  
   <E lementType  name="ChannelModes"  con ten t="el tOn ly"  model= "closed "  >  
  <a ttri bu te  requ i red="no"  type="nodeI d "/>  
  <e lement  type="ChannelMode"  m inOccurs="1 "  maxOccurs="*" />  
   < /E lementType>  
   <E lementType  name="Channel I n formation "  con ten t="e l tOn ly"  model="closed "  >  
  <a ttri bu te  requ i red="no"  type="nodeI d "/>  
  <e lement  type="BusCategories"  m inOccu rs="1 "  maxOccu rs="1 "/>  
  <e lement  maxOccurs="1 "  m inOccurs="1 "  type="  ChannelModes"/>  
   < /E lementType>  
 <E lementType  name="Commun ica ti onTypeEntry"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="commun ica tionType"  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="DeviceI con "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="deviceGraph icSta te"  requ i red="no"/>   
  <a ttri bu te  type="pa th "  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="DeviceB i tmap"  con tent="empty"  model= "closed ">  
   <a ttri bu te  type="nodeI d "  requ i red="no"/>  
   <a ttri bu te  type="deviceGraph icSta te"  requ i red="yes"/>  
   <a ttribu te  type="pa th "  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="Substi tu teType"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="substi tu teType"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="LanguageI d "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" l anguageI d "  requ i red="yes"/>  
 < /E lemen tType>  
 <E lementType  name="SupportedLanguages"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="LanguageI d "  m inOccurs="1 "  maxOccurs="*"/>  
 < /E lementType>  
 <E lemen tType  name="Phys ica lLayer"  con ten t="empty"  model= "closed ">  
   <a ttri bu te  type="phys ica lLayer"  requ i red="yes"/>  
   <a ttri bu te  type="phys ica lLayerName"  requ i red="no"/>  
 < /E lementType>  
 <E lementType  name="BusCa tegory"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
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  < a ttri bu te  type="busCategory"  requ i red="yes"/>  
  <a ttri bu te  type="busCategoryName"  requ i red="no"/>  
  <e lement  type="Commun ica ti onTypeEn try"  m inOccu rs="0"  maxOccu rs="*" />  
  <e lement  type="Physica lLayer"  m inOccu rs="0"  maxOccu rs="*" />    
 < /E lementType>  
 <E lemen tType  name="BusCategories"  con tent="e l tOn ly"  model= "closed ">  
  <a ttribu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="BusCategory"  m inOccurs="1 "  maxOccurs="*"/>  
 < /E lementType>  
   < ! --Defi n i t i on  of a  document en try,  wh ich  speci fi es  a  pa th  to  a  DTM  provided  document-->  
 <E lementType  name="DocumentF i l e"  con tent="empty"  model="closed ">  
  <a ttri bu te  type="fi l e"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="DocumentU rl "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="u rl "  requ i red="yes"/>  
 < /E lemen tType>  
 <E lementType  name="DocumentExe"  con tent="empty"  model="closed ">  
  <a ttri bu te  type="fi l e"  requ i red="yes"/>  
  <a ttri bu te  type="parameters"  requ i red="no"/>  
 < /E lementType>  
 <E lemen tType  name="DtmDocumen t"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="no"/>  
       <a ttri bu te  type="documentC lass i fi ca ti on "  requ i red="yes"/>  
  <a ttri bu te  type="documentLanguageI d "  requ i red="no"/>  
  <g roup  order="one"  m inOccu rs="1 "  maxOccurs="1 ">  
   <e lement  type="DocumentF i l e"  m inOccurs="0"  maxOccurs="1 " />  
   <e lement  type="DocumentU rl "  m inOccurs="0"  maxOccurs="1 "/>  
   <e lement  type="DocumentExe"  m inOccu rs="0"  maxOccu rs="1 "/>  
  < /g roup>  
 < /E lementType>  
 
 <E lementType  name="DtmDocuments"  con tent="m ixed "  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <g roup  order="many">  
   <e lement  type="DtmDocument"  m inOccu rs="1 "  maxOccu rs="*" />  
  < /g roup>  
 < /E lementType>  
 
 <E lemen tType  name="DtmDeviceType"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="readAccess"  requ i red="no"/>  
  <a ttri bu te  type="wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type="manufactu rerI d "  requ i red="no"/>  
  <a ttri bu te  type="deviceTypeI d "  requ i red="no"/>  
  <a ttri bu te  type="subDeviceType"  requ i red="no"/>  
  <a ttri bu te  type="deviceTypeI n formation "  requ i red="no"/>  
  <a ttri bu te  type="deviceTypeI n formationPa th "  requ i red="no"/>   
  <a ttri bu te  type="class i fi ca ti on I d "  requ i red="no"/>  
  <a ttri bu te  type="d tmDevTypeID"  requ i red="no"/>  
  <a ttri bu te  type="d tmDevTypeIDVers ion "  requ i red="no"/>   
  <e lement  type="Vers ion I n formation "  m inOccurs="1 "  maxOccu rs="1 "/>  
  <e lement  type="SupportedLanguages"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="BusCategories"  m inOccurs="0"  maxOccurs="1 " />   
  <e lement  type="DeviceI con "  m inOccurs="0"  maxOccu rs="*" />    
  <e lement  type="DtmDocuments"  m inOccurs="0"  maxOccurs="1 " />     
  <e lement  type="DeviceB i tmap"  m inOccurs="0"  maxOccurs="*" />     
         <e lement type="C lassi fi ca ti on I ds"  m inOccurs="0"  maxOccurs="1 "/>   
      <e lement  type="Da taSetForma ts"  m inOccurs="0"  maxOccurs="1 "/>   
     <g roup  order="one"  m inOccu rs="0"  maxOccurs="1 ">  
   <e lement  type="DeviceTypeVari an ts"/>  
   <e lement  type="DeviceTypeVari an t" />  
   < /g roup>  
 < /E lementType>  
 < ! --  Defi n i ti on  of Vers ion  I n formation  - ->  
 <E lementType  name="Vers ion I n formation "  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="readAccess"  requ i red="no"/>  
  <a ttri bu te  type="wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type="name"  requ i red="yes"/>  
  <a ttri bu te  type="vendor"  requ i red="no"/>  
  <a ttri bu te  type="vers ion "  requ i red="no"/>  
  <a ttri bu te  type="da te"  requ i red="no"/>  
  <a ttri bu te  type="descriptor"  requ i red="no"/>  
 < /E lementType>  
 <E lementType  name="NumberDa ta "  con tent="empty"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
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  < a ttri bu te  type="number"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="Stri ngDa ta "  con tent="empty"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttribu te  type="stri ng "  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="TimeData "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="time"  requ i red="yes"/>  
 < /E lementType>  
 < ! --  Defi n i t ion  of B i na ry  Va ri ab le  - ->  
 <E lementType  name="B ina ryVariable"  con tent="empty"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="binDa ta "  requ i red="yes"/>  
 < /E lementType>  
 < ! --  Defin i ti on  of Enumera tor Va ri able  - ->  
 <E lemen tType  name="Enumera torEn try"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" i ndex"  requ i red="yes"/>  
  <a ttri bu te  type="name"  requ i red="yes"/>  
  <a ttri bu te  type="descriptor"  requ i red="no"/>  
 < /E lemen tType>  
 <E lementType  name="Vari able"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Enumera torEn try"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
 <E lemen tType  name="Enumera torEn tries"  con ten t="e l tOn ly"  model="closed">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Enumera torEntry"  m inOccurs="1 "  maxOccurs="*" />  
 < /E lementType>  
 <E lementType  name="B i tEnumera torEn tri es"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Enumera torEntry"  m inOccurs="1 "  maxOccurs="*" />  
 < /E lemen tType>  
 <E lemen tType  name="Enumera torVa ri able"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Vari able"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="Enumera torEntri es"  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lementType>  
 < ! --  Defi n i t i on  of B i t  Enumera tor Va ri able  -->  
 <E lementType  name="B i tVari able"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Enumera torEn try"  m inOccurs="0"  maxOccurs="*" />  
 < /E lementType>  
 <E lemen tType  name="B i tEnumera torVari able"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="B i tVari ab le"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="B i tEnumera torEn tri es"  m inOccu rs="0"  maxOccu rs="1 " />  
 < /E lemen tType>  
 < ! --  Defi n i t i on  of U n i t  - ->  
 <E lementType  name="Un i t"  con ten t="el tOn ly"  model= "closed">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttribu te  type="readAccess"  requ i red="no"/>  
  <a ttri bu te  type="wri teAccess"  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="0"  maxOccurs="1 ">  
   <e lement  type="Enumera torVari able"/>  
   <e lement  type="ChannelReference"/>  
  < /g roup>  
 < /E lementType>  
 < ! --  Defin i ti on  of LowerRange  -->  
 <E lemen tType  name="LowerRange"  con tent="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="0"  maxOccurs="1 ">  
   <e lement  type="NumberDa ta "/>  
   <e lement  type="Stri ngDa ta "/>      
   <e lement  type="TimeData "/>       
   <e lement  type="ChannelReference"/>  
  < /g roup>  
 < /E lementType>  
 < ! --  Defi n i t i on  of UpperRange  -->  
 <E lementType  name="UpperRange"  con ten t="e l tOn ly"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <g roup  order="one"  m inOccu rs="0"  maxOccurs="1 ">  
   <e lement  type="NumberDa ta "/>  
   <e lement  type="Stri ngDa ta "/>      
   <e lement  type="TimeDa ta "/>       
   <e lement  type="ChannelReference"/>  
  < /g roup>  
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 < /E lemen tType>  
 < ! --  Defi n i t i on  of Ranges  -->  
 <E lementType  name="Range"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="LowerRange"  m inOccu rs="1 "  maxOccu rs="1 "/>  
  <e lement  type="UpperRange"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="Un i t"  m inOccurs="0"  maxOccu rs="1 "/>  
  <e lement  type="LowerRawVa lue"  m inOccurs="0"  maxOccurs="1 "/>                 
  <e lement  type="  UpperRawVa lue  "  m inOccurs="0"  maxOccurs="1 "/>               
 < /E lementType>  
 <E lementType  name="Ranges"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="readAccess"  requ i red="no"/>  
  <a ttri bu te  type="wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Range"  m inOccu rs="1 "  maxOccurs="*" />  
 < /E lemen tType>  
 < ! --  Defi n i t i on  of Channel  References  -->  
 <E lementType  name="ChannelReference"  con ten t="el tOn ly"  model= "closed">      
  < a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" i d ref"  requ i red="yes"/>  
     <e lement  type="Channel I n formation "  maxOccurs="1 "  m inOccurs="0"  />       
 < /E lementType>  
 <E lemen tType  name="ChannelReferences"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="ChannelReference"  m inOccurs="1 "  maxOccu rs="*"/>  
 < /E lementType>  
 < ! --  Defi n i t i on  of Al a rms  -->  
 <E lementType  name="Sta ticVa lue"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="sta ti cVa lue"  requ i red="yes"/>  
 < /E lemen tType>  
 <E lemen tType  name="Ala rm"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="a la rmType"  requ i red="yes"/>  
  <e lement  type="Un i t"  m inOccurs="0"  maxOccurs="1 "/>  
  <g roup  order="one"  m inOccurs="0"  maxOccurs="1 ">  
   <e lement  type="Sta ticVa lue"/>  
  <e lement  type="NumberDa ta "/>              
  <e lement  type="Ala rmEnumera ti onEntri es"/>       
   <e lement  type="ChannelReferences"/>  
  < /g roup>  
 < /E lementType>  
 <E lemen tType  name="Ala rms"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Ala rm"  m inOccurs="1 "  maxOccurs="*" />  
 < /E lementType>  
 < ! --  DtmVari able  -->  
 <E lementType  name="Display"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="stri ng "  requ i red="yes"/>  
 < /E lemen tType>  
 <E lementType  name="DtmVariableReference"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="reference"  requ i red="yes"/>  
 < /E lementType>  
 < ! --  S tructu redVari ab le  -->  
 <E lemen tType  name="Structu redE lement"  con ten t="el tOn ly"  model="closed">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="bi tLeng th "  requ i red="yes"/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="D isplay"/>  
   <e lement  type="DtmVariab leReference"/>  
  < /g roup>  
 < /E lementType>  
 <E lementType  name="Structu redE lements"  con ten t="el tOn ly"  model= "closed">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Structu redE lement"  m inOccurs="1 "  maxOccurs="*"/>  
 < /E lementType>  
 <E lementType  name="Structu redVari able"  con ten t="el tOn ly"  model= "closed">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="B ina ryVari ab le"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="Structu redE lements"  m inOccurs="1 "  maxOccurs="1 " />  
  <a ttri bu te  type="da taTypeDescriptor"  requ i red="no"/>  
 < /E lementType>  
 <E lementType  name="Vari an t"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="da taType"  requ i red="yes"/>  
  <a ttri bu te  type="byteLeng th "  requ i red="no"/>  
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  < a ttri bu te  type="d i splayFormat"  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="Stri ngDa ta "/>  
   < ! --  for types:  asci i ,  packedAsci i ,  password ,  b i tS tri ng ,  hexString  - ->  
   <e lement  type="NumberDa ta "/>  
   < ! --  for types:  fl oa t,  double,  i n t,  u ns i gned ,  i n dex -->  
   <e lement  type="TimeDa ta "/>  
   < ! --  for types:  da te ,  t ime,  da teAndTime,  du ra ti on  - ->  
   <e lement  type="Enumera torVari able"/>  
   < ! --  for type:  enumera tor -->  
   <e lement  type="B i tEnumera torVari able"/>  
   < ! --  for type:  b i tEnumera tor - ->  
   <e lement  type="B ina ryVari able"/>  
   < ! --  for types:  b i na ry,  d tmSpeci fi c  -->  
   <e lement  type="Structu redVariable"/>  
   < ! --  for type:  s tructu red  -->  
  < /g roup>  
 < /E lementType>  
 < ! --  Substi tu teVa lue  -->  
 <E lemen tType  name="Substi tu teVa lue"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="Substi tu teType"/>  
   <e lement  type="Vari an t" />   
  < /g roup>   
 < /E lementType>  
 < ! --  Va lue  -->  
 <E lemen tType  name="Va lue"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="readAccess"  requ i red="no"/>  
  <a ttri bu te  type="wri teAccess"  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="D isplay"/>  
   <e lement  type="Vari an t" />  
  < /g roup>  
 < /E lementType>  
 < ! --  DTMVariableSta tus  -->  
 <E lemen tType  name="Sta tusI n formation "  con ten t="el tOn ly"  model= "closed ">  
  <a ttribu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="readAccess"  requ i red="no"/>  
  <a ttri bu te  type="wri teAccess"  requ i red="no"/>  
  <e lement  type="Enumera torEntry"  m inOccurs="1 "  maxOccurs="*" />  
 < /E lemen tType>  
 < ! --  D tmVari ab le  - ->  
 <E lementType  name="DtmVariable"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Semanti cI n forma tion "  m inOccu rs="0"  maxOccurs="*" />  
  <a ttribu te  type="name"  requ i red="yes"/>  
  <a ttri bu te  type="descriptor"  requ i red="no"/>  
  <e lement  type="Va lue"  m inOccu rs="1 "  maxOccurs="1 "/>  
  <e lement  type="Un i t"  m inOccurs="0"  maxOccu rs="1 "/>  
  <e lement  type="Ranges"  m inOccurs="0"  maxOccu rs="1 "/>  
  <a ttri bu te  type="sta tusFlag "  requ i red="no"/>  
  <e lement  type="Sta tus I n formation "  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lementType>  
 <E lemen tType  name="DtmVariab les"  con ten t="m ixed "  model="closed ">  
  <a ttribu te  type="nodeI d "  requ i red="no"/>  
  <e lement  type="Semanti cI n formation "  m inOccu rs="0"  maxOccurs="*" />  
  <a ttri bu te  type="name"  requ i red="yes"/>  
  <a ttri bu te  type="descriptor"  requ i red="no"/>  
  <g roup  order="many">  
   <e lement  type="DtmVariables"  m inOccurs="0"  maxOccurs="*" />  
   <e lement  type="DtmVariable"  m inOccu rs="0"  maxOccu rs="*"/>  
  < /g roup>  
 < /E lementType>  
 < ! --  Commun ica ti on  Da ta  -->  
 <E lemen tType  name="Commun ica ti onDa ta "  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="byteArray"  requ i red="yes"/>  
 < /E lementType>  
 < ! --  Defi n i ti on  of FDT specic  commun ica ti on  errors  for nested  commun ica ti on -->  
 <E lementType  name="Commun ica ti onError"  con ten t="m ixed "  model= "closed">  
  <a ttri bu te  type="nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="commun ica tionError"  requ i red="yes"/>  
  <a ttri bu te  type="tag "  requ i red="yes"/>  
  <a ttri bu te  type="errorCode"  requ i red="no"/>  
  <a ttri bu te  type="descriptor"  requ i red="no"/>  
 < /E lementType>  
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</Schema>  

 

C.3  FDTAppl ication IdSchema 

The  appl ication  i d  schema  is  used  as  a  g lobal  FDT defin i tion  (see  Table  C.5  and  Table  C.6).  
The  appl ication  i d  of th is  schema i s  reference  via  the  prefix fd tappid :  wi th in  the  other 
schemas.  The  appearance  and  the  functional i ty of a  DTM  user i n terface  i s  con trol led  by the  
en try of the  e lement appl ication I d ,  function I d ,  and  operationPhase.  

Table  C.5  – Description  of appl ication Id  attribute  

Attribu te  Description  

appl i cati on I d  I d en ti fi cati on  of the  cu rren t  appl i cati on  con text  (The  enumerati on  refers  to  the  
DTM  Real i zati on  E l ements)  

 

Table  C.6  – Description  of appl ication Id  elements  

Tag  Description  

Appl i cati on I d  FDT g l obal  appl i cati on  i d  coded  as  an  enumerati on  

FDTAppl i cati on I ds  Col l ecti on  of appl i cati on  i d  

FDT Root tag  

 
<Schema  name="FDTAppl ica ti on I dSchema"  xm lns="u rn : schemas-m icrosoft-com:xm l -da ta "  xm lns: d t= "u rn : schemas-
m icrosoft-com: da ta types"  xm lns : fd t= "x-schema :FDTDa taTypesSchema . xml ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="appl i ca ti on I d "  d t: type="enumera tion "  d t: va lues="fd tAd justSetVa lue  fd tAssetManagement 
fd tAud i tTra i l  fd tConfigu ra ti on  fd tD iagnos is  fd tForce  fd tManagement  fd tObserve  fd tOffl i neCompare  
fd tOffl i neParameteri ze  fd tOn l i neCompare  fd tOn l i neParameterize  fd tI den ti fy  fd tCa l i bra ti on  fd tMa inOpera tion  
fd tNetworkManagement"/>  
 < ! --  Appl i ca ti on I d  speci fi es  the  s tandard  user i n terface  ca l l ed  - ->  
 <E lementType  name="Appl i ca ti on I d "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttribu te  type="appl i ca tion I d "  requ i red="yes"/>  
 < /E lementType>  
 < ! --  FDTAppl ica ti on I ds:  a  l i s t  of a ppl i ca tion  -->  
 <E lementType  name="FDTAppl i ca ti on I ds"  con ten t="e l tOn ly"  model="closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Appl i ca ti on I d "  m inOccurs="0"  maxOccurs="*"/>  
 < /E lemen tType>  
 < ! --  ma in  FDT e lement  -->  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="FDTAppl ica ti on I ds"  m inOccu rs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  
 

Example:  

See  usage  wi th in  DTMFunctionsSchema 

C.4 FDTUserInformationSchema 

Used  at:  IDtm: :Config ()  

The  user i n formation  schema is  used  as  a  g lobal  FDT defin i tion  (see  Table  C. 7  and  
Table  C. 8).  I t  i n forms  the  DTM  during  i n i ti a l i zation  abou t the  role  and  the  righ ts  of the  curren t 
user.  
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Table  C .7  – Description  of user information  attributes  

Attribu te  Description  

admin istrator F l ag  descri b i ng  i f the  u ser has  adm in i strati ve  ri gh t (defau l t  to  “FALSE”)  

l og i nLocati on  Descri pti on  of the  l ocati on  the  u ser l ogged  i n  

l og i nTime  Time  of l ast  l og i n  

oemServi ce  F l ag  descri b i ng  i f the  u ser has  OEM  service  ri gh ts  (defau l t  to  “FALSE”)  

pro j ectName Un i que  i d en ti fi er for the  proj ect  wi th i n  the  name  space  of the  Frame  Appl i cati on  

sessi onDescri pti on  Descri pti on  of the  user sessi on  (can  be  g i ven  by the  u ser)  

u serLevel  U ser l evel  speci fyi ng  users  ri gh ts  

u serName  Name  of the  cu rren t  user 

 

Table  C.8  – Description  of user information  elements  

Tag  Description  

FDTUserI n formati on  Descri pti on  of the  user rol e  

FDT Root tag  

 
<Schema name="FDTUserI n formationSchema"  xm lns="urn : schemas-microsoft-com: xml -data"  
xm lns: d t="urn : schemas-microsoft-com:datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema. xml ">  
 < ! --Defin i ti on  of Attri bu tes-->  
 <Attri bu teType  name="admin i strator"  d t: type="boolean "  defau l t="0"/>  
 <Attri bu teType  name=" log inLocation "  d t: type="stri ng "/>  
 <Attri bu teType  name=" log inTime"  d t: type="dateTime"/>  
 <Attri bu teType  name="oemService"  d t: type="boolean "  defau l t= "0"/>  
 <Attribu teType  name="projectName"  d t: type="stri ng "/>  
 <Attribu teType  name="sessionDescripti on "  d t: type="stri ng "/>  
 <Attribu teType  name="userLevel "  d t: type="enumeration "  d t: values="observer operator main tenance  
p lann i ngEng ineer" />  
 <Attri bu teType  name="userName"  d t: type="stri ng "/>  
 < ! --  FDTUserI n formation  -->  
 < ! --the  con ten ts  of an  FDTUserI n formati on  i nstance  l i es  i n  the  responsibi l i ty of the  frame-appl i cation  on l y 
-->  
 <E lemen tType  name="FDTUserI n formation"  con ten t="empty"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="projectName"  requ i red="yes"/>  
  < ! --  project  name  -->  
  <attribu te  type="userName"  requ i red="yes"/>  
  < ! --  user name  -->  
  <attri bu te  type="userLevel "  requ i red="yes"/>  
  < ! --  user l evel  as  defi ned  wi th in  the  FDT sepci fi cati on  -->  
  <attri bu te  type="oemService"  requ i red="no"/>  
  < ! --  oemService  set  to  True  enables  OEM  access  -->  
  <attri bu te  type="admin i strator"  requ i red="no"/>  
  < ! --  admin i strator set to  True  enables  admin i strati ve  access  -->  
  <attri bu te  type=" l og inTime"  requ i red="no"/>  
  < ! --  time  and  date  of l og in  for th i s  session  -->  
  <attri bu te  type=" l og inLocation "  requ i red="no"/>  
  < ! --  s tati on  description  at  wh i ch  the  user l oged  i n  -->  
  <attri bu te  type="sessionDescription "  requ i red="no"/>  
  < ! --  descripti ve  stri ng  for the  actual  session  -->  
 < /E lemen tType>  
 < ! --  FDTUserI n formation  -->  
 <E lemen tType  name="FDT"  con ten t="el tOn l y"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lemen t type="FDTUserI n formation "  m i nOccurs="1 "  maxOccurs="1 "/>  
 < /E lemen tType>  
< /Schema>  

Example:  

<?xml  vers ion="1 . 0"  encod ing="UTF-8"?>  
<FDT xmlns="x-schema:FDTUserI n formationSchema. xml "  xm lns: fd t="x-
schema:FDTDataTypesSchema. xml ">  

Copyright International  Electrotechnical  Commission  



 –  250  – I EC  TR 62453-41 :201 6    I EC  201 6  

 <FDTUserI n formati on  userName="Th isUser"  u serLevel="main tenance"  l og i nTime="2000-05-07T1 8: 39: 09"  
l og i nLocation="WorkStation1 0"  sessionDescri pti on="The  actor may speci fy h i s  session  here! " />  
< /FDT>  

C.5 DTMInformationSchema 

Used  at:  IDtmIn formation : :GetI n formation()  

The  XML document provides  DTM-speci fic i n formation  (see  Table  C.9  and  Table  C. 1 0).  

Table  C.9  – Description  of DTM  information  attributes  

Attribute  Description  

major Ma jor part  of the  FDT speci fi cati on  vers i on  on  wh i ch  the  imp lemen tati on  of a  
DTM  i s  based  on .  For FDT speci fi cati on ,  1 . 2 . 1 . 0  i t  shal l  be  set  to  ‘ 1 ’ .  

m i nor M i nor part  of the  FDT speci fi cati on  versi on  on  wh i ch  the  impl emen tati on  of a  
DTM  i s  based  on .  For FDT speci fi cati on  1 . 2 . 1 . 0  i t  shal l  be  set  to  ‘ 2 ’ .  

re l ease  re l ease  part  of the  FDT speci fi cati on  vers i on  on  wh i ch  the  imp l emen tati on  of a  
DTM  i s  based  on .  For FDT speci fi cati on  1 . 2 . 1 . 0  i t  shal l  be  set  to  ‘ 1 ’ .  I t  i s  
h i gh l y recommended  to  use  th i s  a ttri bu te.  

bu i l d  bu i l d  part  of the  FDT speci fi cati on  vers i on  on  wh i ch  the  impl emen tati on  of a  
DTM  i s  based  on .  For FDT speci fi cati on  1 . 2 . 1 . 0  i t  shal l  be  set  to  ‘ 0 ’ .  I t  i s  
h i gh l y recommended  to  use  th i s  a ttri bu te.  

 

Table  C.1 0  – Description  of DTM  information  elements  

Tag  Description  

DtmDeviceTypes  Col l ecti on  of devi ce  types  

Dtm I n fo  Descri bes  the  DTM  i tsel f 

D tmSchemaPath  F i l e  system  path  wi th  protocol -speci fi c  schemas  and  XSLT fi l es  (path  
i ncl ud i ng  a  tra i l i ng  backslash ).  I t  i s  expected  that  th i s  path  con ta ins  no  other 
fi l es.  

I n  order to  avoid  val i dati on  errors ,  i t  i s  recommended  to  avoid  u s i ng  XML-
speci fi c  characters  ( l i ke  ‘&’ )  i n  th i s  path .  

D tmSchemaPaths  Col l ecti on  of DTM  schema  paths  

FDTVersi on  Defi n i ti on  of the  e l emen t wh i ch  speci fi es  the  vers i on  i n formati on  on  wh ich  the  
impl emen tati on  of a  DTM  i s  based  on  

FDT Root tag  

 
<Schema  name="DTM I nforma tionSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  xm lns : d t= "u rn : schemas-
m icrosoft-com: da ta types"  xm lns : fd t= "x-schema :FDTDa taTypesSchema . xml ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="ma jor"  d t: type="number"/>  
 <Attribu teType  name="m inor"  d t: type="number"/>  
 <Attribu teType  name="deviceTypeI n formation"  d t: type="string "/>  
 <Attribu teType  name="release"  d t: type="number"/>       
 <Attribu teType  name="bu i l d "  d t: type="number"/>       
 < ! --Defi n i ti on  of E lemen ts-->  
 <E lementType  name="FDTVersion "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="ma jor"  requ i red="yes"/>  
  <a ttri bu te  type="m inor"  requ i red="yes"/>  
  <a ttri bu te  type="release"  requ i red="no"/>        
  < a ttribu te  type="bu i l d "  requ i red="no"/>         
 < /E lementType>  
 <E lementType  name="DtmDeviceTypes"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="fd t:DtmDeviceType"  m inOccurs="1 "  maxOccu rs="*" />  
 < /E lementType>  
 <E lementType  name="DtmSchemaPath "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: busCa tegory"  requ i red="yes"/>  
  <a ttri bu te  type="fd t: pa th "  requ i red="yes"/>  
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 < /E lemen tType>  
 <E lementType  name="DtmSchemaPaths"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="DtmSchemaPath  "  m inOccurs="1 "  maxOccurs="*" />  
 < /E lementType>  
 <E lementType  name="Dtm I nfo"  con ten t="el tOn ly"  model= "closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="FDTVers ion "  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="fd t: Vers ion I n formation "  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="DtmSchemaPaths"  m inOccu rs="0"  maxOccurs="1 "/>    
  <e lement  type="DtmDeviceTypes"  m inOccurs="1 "  maxOccu rs="*" />  
 < /E lementType>  
 <E lemen tType  name="FDT"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Dtm I n fo"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  

 

Examples:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTM In formationSchema . xm l "  xm lns : fd t="x-schema :FDTDa taTypesSchema . xm l "  >   
 <Dtm I n fo>  
  <FDTVers ion  ma jor="1 "  m inor="2"  re lease="1 "  bu i l d="1 " />         
  < fd t: Version I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 0"  da te="2000-08-05"/>  
   <DtmSchemaPaths>  
         <DtmSchemaPath  fd t: busCategory="1 2345678-ABCD-7890-86E1 -00E0987270B9"  
fd t: pa th="fi l e : //c: /mySchemaPath /"  />  
  < /DtmSchemaPa ths>  
   <DtmDeviceTypes>  
   < fd t: DtmDeviceType>  
    < fd t: Vers ion I n forma tion  name="myname"  vendor="myVendor"  vers ion="1 . 0"  d a te="2000-08-05"/>  
    < fd t: SupportedLanguages>  
     < fd t: LanguageI d  l a nguageI d="1 1 31 "/>  
    < /fd t: SupportedLanguages>  
    < fd t: BusCa tegories>  
     < fd t: BusCa tegory busCategory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"  
busCategoryName="Profibus  DP/V1 ">  
       < fd t: Commun ica tionTypeEntry commun ica ti onType="requ i red "/>  
     < /fd t: BusCa tegory>  
     < fd t: BusCa tegory busCategory="1 2345678-ABCD-7890-86E1 -00E0987270B9"  
busCategoryName="Priva te  Bus">  
       < fd t: Commun ica ti onTypeEntry commun ica ti onType="supported "/>  
     < /fd t: BusCategory>  
     < fd t: BusCa tegory  busCa tegory="036D1 498-387B-1 1 D4-86E1 -00E0987270B9"  
busCategoryName="HART">  
       < fd t: Commun ica ti onTypeEntry commun ica ti onType="supported "/>  
       < fd t: Phys ica lLayer phys ica lLayer="036D1 590-387B-1 1 D4-86E1 -00E0987270B9"  
phys ica lLayerName=" I EC61 1 58-2"/>   
     < /fd t: BusCategory>  
    < /fd t: BusCategories>  
    < fd t: DeviceI con  pa th="fi l e : //c: /prog rams/manufactu rer/i cons/device. i co"  />  
    < fd t: DeviceI con  deviceGraph icSta te="device"  pa th="fi l e : //c: /dev. i co"  />  
    < fd t: DeviceI con  deviceGraph icSta te="d i agnosi s"  pa th="fi l e : //c: /devd iag . i co"  />  
    < fd t: DtmDocuments>  
     < fd t: DtmDocument l abel= "On l i ne  Help"  help="Help  for Dtm"  documen tClass i fi ca ti on="help"  
documen tLanguageI d="1 033">  
      < fd t: DocumentF i l e  fi l e= "c: \myd tm\helpEN . chm"/>  
     < /fd t: DtmDocument>  
     < fd t: DtmDocument  l abel="On l i ne  H i l fe"  help="H i l fe  fü r DTM"  documen tClass i fi ca ti on="help"  
documentLanguageI d="1 031 ">  
      < fd t: DocumentF i l e  fi l e="c: \myd tm\helpDE. chm"/>  
     < /fd t: DtmDocument>  
 
     < fd t: DtmDocument l abel= "Orderi ng  I n forma tion "  help="Order ou r Products"  
documentC lassi fi ca ti on="orderi ng I n formation ">  
      < fd t: DocumentU rl  u rl = "h ttp: //www.manufactu rer. com"/>  
     < /fd t: DtmDocument>  
 
     < fd t: DtmDocumen t l abel="Product Da tabase"  he lp="F ind  a  Product"  
documentClassi fi ca ti on="m iscel l aneous"  documentLanguageI d="1 033">  
      < fd t: DocumentExe  fi l e= "c: \prog rams\manu factu rer\productFinder. exe"  pa rameters="-L1 033"  
/>  
     < /fd t: DtmDocument>  
      
    < /fd t: DtmDocuments>  
    < fd t: DeviceB i tmap  deviceGraph icSta te="device"  pa th="fi l e: //c: /dev. bmp"  />  
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    < fd t: DeviceB i tmap  deviceGraph icSta te="d i agnos is"  pa th="fi l e : //c: /devd iag . bmp"  />  
    < fd t: Da taSetFormats>  
     < fd t: Curren t da taSetI D="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"  descripti on="The  da ta  set  
i n  encrypted  accord ing  to  the  cl i en t  recommenda tion "/>  
     < fd t: Supported  da taSetID="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"  l evelOfSupport= "fu l l "  
d escripti on="The  da ta  set  i s  fu l l y  supported "/>  
     < fd t: Supported  da taSetID="036D1 497-387B-1 1 D4-86E1 -00E0987270BA"  l evelOfSupport="fu l l "  
descripti on="The  defau l t  va l ue  for fau l t  action  i s  not  supported  i n  th i s  vers ion "/>  
    < /fd t: Da taSetFormats>  
   < fd t: DeviceTypeVari an ts>  
    < fd t: DeviceTypeVari an t deviceTypeVari an t= "PM255-EX"  deviceTypeVari an tI n fo="PM255-EX I n fo"  
orderCode="ExampleOrderCode1 "/>  
    < fd t: DeviceTypeVari an t deviceTypeVari an t="PM255-TX"  deviceTypeVari an tI n fo="PM255-TX I n fo"  
orderCode="ExampleOrderCode2"/>  
    < fd t: DeviceTypeVari an t  deviceTypeVari an t= "PM255-ZX"  deviceTypeVari an tI n fo="PM255-ZX I n fo"  
orderCode="ExampleOrderCode3"/>  
    < fd t: DeviceTypeVari an t deviceTypeVarian t= "PM255-XX"  deviceTypeVari an tI n fo="PM255-XX I n fo"  
orderCode="ExampleOrderCode4"/>  
   < /fd t: DeviceTypeVari an ts>  
   < /fd t: DtmDeviceType>  
  < /DtmDeviceTypes>  
 < /DtmI n fo>  
< /FDT>  

 

Example  for IEC  61 784 CPF  3:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTM In formationSchema . xm l "  xm lns : fd t="x-schema :FDTDataTypesSchema . xm l "  >   
 <Dtm I n fo>  
  <FDTVers ion  ma jor="1 "  m inor="2"  re lease="1 "  bu i l d="1 " />         
  < fd t: Vers ion I n formation  name="myName"  vendor="myVendor"  vers ion="1 . 0"  d a te="2000-08-05"/>  
   <DtmDeviceTypes>  
   < fd t: DtmDeviceType  manu factu rerI d="1 2"  deviceTypeI d="3456"  deviceTypeI n formation="  
#Profibus_DP  
GSD_Revis ion      =  2  
Vendor_Name    =  &amp;myVendor&amp;  
Model_Name    =  &amp;myName&amp;   
Revis ion       =  &amp; 1 . 0&amp;  
I den t_Number   =  0x0D80  
Protocol_I dent   =  0  
S ta ti on_Type    =  0  
B i tmap_Device  =  &amp;Src0D80n&amp;  
FMS_supp     =  0  
Ha rdware_Release    =  &amp; 1 . 0&amp;  
Software_Release    =  &amp; 1 . 0&amp;  
31 . 25_supp     =  1  
45 . 45_supp     =  1  
93 . 75_supp     =  1  
1 87 . 5_supp     =  1  
MaxTsdr_31 . 25    =  1 00  
MaxTsdr_45. 45    =  250  
MaxTsd r_93. 75    =  1 000  
MaxTsd r_1 87. 5    =  1 000  
Redundancy    =  0  
Repea ter_Ctrl_S ig    =  0  
24V_Pins     =  0  
Freeze_Mode_supp    =  0  
Sync_Mode_supp    =  0  
Au to_Baud_supp    =  0  
Set_S lave_Add_supp   =  1  
M in_S lave_I n terva l l   =  250  
Modu la r_Sta ti on    =  1  
M ax_Modu le     =  6  
Max_I npu t_Len    =  30  
Max_Outpu t_Len    =  6  
Max_Da ta_Len    =  36  
Max_Diag_Data_Len    =  1 4  
S l ave_Fami ly    =  1 2  
User_Prm_Data_Len   =  0  
; Ext_User_Prm_Data_Const(0)   =  0x00 , 0x00, 0x00  
 
; Empty  modu le  
Modu le   =  &amp;EMPTY_MODULE&amp;    0x00  
EndModu le  
"  
    d eviceTypeI n formationPa th="fi l e : //c: /myDtm/myGsdFi l e. gsd"  
   >  
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    < fd t: Vers ion I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 0"  da te="2000-08-05"/>  
    < fd t: SupportedLanguages>  
     < fd t: LanguageI d  l anguageI d="1 1 31 "/>  
    < /fd t: SupportedLanguages>  
    < fd t: BusCa tegories>  
     < fd t: BusCa tegory busCategory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"  
busCa tegoryName="Profibus  DP/V1 ">  
       < fd t: Commun ica ti onTypeEntry commun ica ti onType="requ i red "/>  
     < /fd t: BusCategory>  
    < /fd t: BusCategories>  
    < fd t: DeviceI con  pa th="fi l e : //c: /programs/manufactu rer/i cons/device. i co"  />  
    < fd t: DeviceI con  deviceGraph icSta te="device"  pa th="fi l e : //c: /myDtm/Src0D80n . i co"  />  
    < fd t: DeviceI con  deviceGraph icSta te="d i agnosi s"  pa th="fi l e : //c: /myDtm/Src0D80nd iag . i co"  />  
    < fd t: DtmDocuments>  
     < fd t: DtmDocumen t l abel="On l i ne  Help"  help="Help  for Dtm"  documen tClass i fi ca ti on="help"  
documen tLanguageI d="1 033">  
      < fd t: DocumentF i l e  fi l e= "c: \myd tm\helpEN . chm"/>  
     < /fd t: DtmDocument>  
     < fd t: DtmDocument  l abel="On l i ne  H i l fe"  help="H i l fe  fü r DTM"  documen tClass i fi ca ti on="help"  
documentLanguageI d="1 031 ">  
      < fd t: DocumentF i l e  fi l e="c: \myd tm\helpDE. chm"/>  
     < /fd t: DtmDocument>  
 
     < fd t: DtmDocument l abel= "Orderi ng  I n forma tion "  help="Order ou r Products"  
documentClassi fi ca ti on="ordering I n formation ">  
      < fd t: DocumentU rl  u rl = "h ttp: //www.manufactu rer. com"/>  
     < /fd t: DtmDocument>  
 
     < fd t: DtmDocumen t l abel="Product Da tabase"  he lp="Find  a  Product"  
documentClassi fi ca ti on="m iscel l aneous"  documentLanguageI d="1 033">  
      < fd t: DocumentExe  fi l e= "c: \prog rams\manufactu rer\productFinder. exe"  pa rameters="-L1 033"  
/>  
     < /fd t: DtmDocument>  
      
    < /fd t: DtmDocumen ts>  
    < fd t: DeviceB i tmap  deviceGraph icSta te="device"  pa th="fi l e: //c: /myDtm/Src0D80n . bmp"  />  
    < fd t: DeviceB i tmap  deviceGraph icSta te="d i agnos is"  pa th="fi l e : //c: /myDtm/Src0D80d iag . bmp"  />  
    < fd t: Da taSetFormats>  
     < fd t: Cu rren t  da taSetID="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"  descripti on="The  da ta  set  
i n  encrypted  accord ing  to  the  cl i en t  recommenda tion "/>  
     < fd t: Supported  da taSetI D="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"  l evelOfSupport="fu l l "  
descripti on="The  da ta  set  i s  fu l l y  supported "/>  
     < fd t: Supported  da taSetID="036D1 497-387B-1 1 D4-86E1 -00E0987270BA"  l evelOfSupport="fu l l "  
descripti on="The  defau l t  va l ue  for fau l t  action  i s  not  supported  i n  th i s  vers ion "/>  
    < /fd t: Da taSetFormats>  
   < fd t: DeviceTypeVari an ts>  
    < fd t: DeviceTypeVari an t deviceTypeVarian t= "PM255-EX"  deviceTypeVari an tI n fo="PM255-EX I n fo"  
orderCode="ExampleOrderCode1 "/>  
    < fd t: DeviceTypeVari an t deviceTypeVari an t="PM255-TX"  deviceTypeVari an tI n fo="PM255-TX I n fo"  
orderCode="ExampleOrderCode2"/>  
    < fd t: DeviceTypeVari an t deviceTypeVari an t="PM255-ZX"  deviceTypeVari an tI n fo="PM255-ZX I n fo"  
orderCode="ExampleOrderCode3"/>  
    < fd t: DeviceTypeVari an t  deviceTypeVari an t="PM255-XX"  deviceTypeVari an tI n fo="PM255-XX I n fo"  
orderCode="ExampleOrderCode4"/>  
   < /fd t: DeviceTypeVari an ts>  
   < /fd t: DtmDeviceType>  
  < /DtmDeviceTypes>  
 < /Dtm I n fo>  
< /FDT>  

C.6 DTMFunctionCal lSchema 

Used  at:  

 I DtmActiveXI nformation : :GetActiveXGu id()  

 I D tmActiveXI n formation : :GetActiveXProg Id ()  

 I DtmAppl ication : :StartAppl ication()  

 I DtmDocumentation : :GetDocumentation ()  

 I Fd tChannelActiveXIn formation : :GetChannelActiveXGu id ()  

 I Fd tChannelActiveXIn formation : :GetChannelActiveXProg I d  

The  XML document provides  i n formation  to  speci fi y a  speci fic function  cal l  (see  Table  C. 1 1 ) .  
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Table  C .1 1  – Description  of function  cal l  attributes  

Tag  Description  

FDTFuncti onCal l  Defi n i ti on  of the  e l emen t wh i ch  speci fi es  a  speci fi c  fu ncti on  ca l l  

FDT Root tag  

 
<Schema  name="DTMFunctionCal lSchema"  xmlns="u rn : schemas-microsoft-com: xml -data"  
xm lns: d t="urn : schemas-microsoft-com:datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema. xml "  
xm lns: appI d="x-schema:FDTAppl i cati on I dSchema. xml "  xm lns: func="x-schema:DTMFuncti onsSchema. xml "  
xm lns: ops="x-schema:FDTOperati onPhaseSchema. xml ">  
 < ! --Defin i ti on  of E lemen ts-->  
 <E lemen tType  name="FDTFunctionCal l "  con ten t="el tOn ly"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="func: functi on I d "  requ i red="yes"/>  
  <e lemen t type="appI d :Appl i cation I d "  m inOccurs="0"  maxOccurs="1 "/>  
  <attribu te  type="ops:operationPhase"  requ i red="no"/>  
 < /E lemen tType>  
 <E lemen tType  name="FDT"  con ten t="el tOn l y"  model ="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lemen t type="FDTFuncti onCal l "  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lemen tType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:DTMFuncti onCal lSchema. xml "  xm lns: func="x-schema:DTMFunctionsSchema.xml "  
xm lns: appI d="x-schema:FDTAppl i cati on I dSchema. xml "  xm lns: ops="x-
schema:FDTOperati onPhaseSchema. xml "  >  
 <FDTFunctionCal l  func: functi on I d="32"  ops: operationPhase  = "run time">  
  <appI d :Appl ication I d  appl i cati on I d="fd tObserve"/>  
 < /FDTFunctionCal l >  
< /FDT>  

C.7  DTMParameterSchema 

Used  at:  

I DtmParameter: :GetParameters  ()  

I DtmParameter: :SetParameters()  

The  XML document provides  a l l  i nstance  speci fic i n formation  abou t a  device.  For a  
description  of the  document con tents  see  Table  C. 1 2  and  Table  C. 1 3.  

Table  C.1 2  – Description  of parameter document attributes  

Attribu te  Description  

busAddress  Network parti ci pan t  number of a  devi ce  accord i ng  to  fi e l dbus  protocol s  l i ke  
I EC  61 784  CPF  3  

busMasterCon fi gu rati onPart  Bus  parameters  are  needed  to  a l l ow an  i n teracti on  between  DTMs  and  a  
master con fi gu rati on  tool .  To  provi de  a  standard  access  to  th i s  bus-
speci fi c  data,  i t  i s  s tored  as  a  b i nary stream  wh i ch  con ta ins  the  d evice-
speci fi c  bus  i n formati on  accord ing  to  the  fi e l dbus  speci fi cati on .  

Each  DTM  shal l  a  l east  fi l l  i n  the  device-speci fi c  parameters  and  a l l  
parameters  wh ich  can  be  changed  by i ts  app l i cati on .  

Al l  other en tri es  can  be  fi l l ed  up  wi th  substi tu te  val ues  l i ke  zeros.  The  
substi tu ted  val ues  of the  s tructu re  wi l l  be  set  by the  envi ronmen t’ s  master 
con fi gu rati on  tool  accord i ng  to  the  requ i rements  of the  complete  bus .  

I ndependen t of the  val ues  fi l l ed  i n ,  i t  i s  very importan t  that  the  structu re  
generated  by the  DTM  adheres  to  the  defi n i ti ons  of the  fi e l dbus  
speci fi cati on .  

After a l l  network parti ci pan ts  have  wri tten  thei r i nstance  data,  the  master 
con fi gu rati on  tool  can  commissi on  the  fi e l dbus.  For that  pu rpose  i t  co l l ects  
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Attribu te  Description  

the  con fi gu rati on  part  of each  network parti ci pan t  and  cal cu lates  the  bus  
parameters  of the  correspond ing  master device.  

con fi gu rati onData  Add i ti onal  con fi gu rati on  data  as  b i nary s tream  accord i ng  to  the  fi e l dbus  
speci fi cati on  

modu l e I d  Un i que  i den ti fi er for a  modu l e  wi th i n  the  name  space  of the  d evi ce  
i nstance  

modu l eTypeI d  Un i que  i den ti fi er for a  modu l e  type  wi th i n  the  name  space  of the  device  
type  

redundan t Speci fi es  whether a  devi ce  or modu l e  i s  redundan t  

s l aveAddress  Un iversal  s l ave  add ress  e . g .  po l l i ng  add ress  for I EC  61 784  CPF  9  
commun icati on  

s l ot  Un i que  i den ti fi er for the  s l ot  of a  modu l e  wi th i n  the  name  space  of the  
devi ce  i n stance  

 

Table  C.1 3  – Description  of parameter document elements  

Tag  Description  

BusI n formati on  Th i s  e l ement i s  an  impl emen tati on  of data  type  ‘ fd t: NetworkI n fo’  as  defi ned  i n  
I EC  62453-2 .  

I t  i s  recommended  that  Devi ce  DTMs  wi th  more  than  one  requ i red  protocol  
i ncl udes  busCategory i n  Bus I n formati on .  

I f a  1 . 2 . 1 .  DTM  i s  connected  to  a  1 . 2  Commun icati on  Channel ,  

a  1 . 2 . 1  Frame  Appl i cati on  has  to  cons ider:  

•  the  fi rst  BusI n formati on  e l emen t i n  the  D tmParameter documen t of 
the  DTM  i s  regarded  as  primary protocol ;  

•  the  Frame  Appl i cati on  needs  to  check i f the  primary protocol  of the  
DTM  i s  supported  by the  channel  and  

a  1 . 2  Frame  Appl i cati on  has  to  consi der:  

•  The  DTM  can  support  on l y one  protocol ,  because  the  o l d  schema  
supports  on l y one  BusI n formation  e l emen t  

D tmDevice  Descri pti on  of a  device  i nstance  

I t  i s  recommended  that  Devi ce  DTMs wi th  more  than  one  requ i red  protocol  
i ncl ude  BusI n formation  for each  protocol .  

ExportedVariabl es  Col l ecti on  of DTM  vari abl es  for common  access.  Th i s  means  that the  Frame  
Appl i cati on  or other DTMs  are  a l l owed  to  get access  to  the  data  wi th i n  th i s  
secti on  

FDT Root tag  

I n ternalChannel  An  i n ternal  channe l  i s  the  connecti on  poi n t  for an  i n terna l  modu l e  wi th i n  the  
i n ternal  topol ogy 

I n ternalTopology Descri ption  of the  i n ternal  topol ogy of a  modu l ar device  bu i l d  as  a  none  
software  modu lar DTM  

MasterS l aveBus  Descri pti on  of bus  parameters  for commun icati on  and  con fi gu rati on  Th i s  
e l emen t  i s  an  impl emen tati on  of data  type  ‘ fd t: DeviceAdd ress ’  as  defi ned  i n  
I EC  62453-2 .  

Modu l e  Descri pti on  of a  hardware  or software  modu le  of a  d evice  

Modu l es  Col l ecti on  of modu l es  

S l aveAddress  Un iversal  s l ave  add ress.  Th i s  e l emen t  i s  an  impl emen tati on  of d ata  type  
‘ fd t:DeviceAddress ’  as  defi ned  i n  I EC  62453-2 .  

U serDefi nedBus  Descri pti on  bus  parameters  for the  i n teg rati on  of propri etary bus  systems  .  
Th i s  e l ement i s  an  impl emen tati on  of data  type  ‘ fd t: UserDefi nedBus’  as  
defi ned  i n  I EC  62453-2 .  I t  i s  speci fi ed  as  open  e l emen t so  that  protocol -
speci fi c  e l ements  may by i n teg rated  i n to  th i s  e l emen t.  

 

I f a  DTM  can  be  used  by an  redundant aware  parent component as  DTM  for a  redundant 
s lave,  the  parameter document shal l  provide  add i tional  redundancy i n formation :  
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•  the  BusI n formation  e lement shal l  contain  a  BusRedundancy e lement wi th  the  number of 
supported  redundant fie ldbus  i n terfaces  of the  s lave.  

I t  i s  recommend  that wi th  the  address,  set by cal l i ng  SetParameter(),  the  paren t component 
provides  complete  redundant address  i n formation .  Then  the  DTM  i s  able  to  detect i f i ts  
appropriate  s lave  i s  used  as  redundant s lave.  On ly i n  th is  case,  speci fic redundancy hand l ing  
i s  to  be  activated  wi th in  the  DTM,  for example  during  commun ication  requests  or configuration  
d ia logs.  Therefore,  i t  i s  recommended  to  set a l l  fi e l dbus  addresses  using  S laveAddress  
elements  by the  paren t component.  

<Schema  name="DTMParameterSchema"  xm lns="u rn : schemas-m icrosoft-com:xm l -da ta "  xm lns : d t="u rn : schemas-
m icrosoft-com:da ta types"  xm lns : fd t= "x-schema :FDTDataTypesSchema . xml ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="busAddress"  d t: type="u i4"/>  
 <Attribu teType  name="busMasterCon fi gu ra ti onPart"  d t: type="bin . hex"/>  
 <Attribu teType  name="configura ti onDa ta "  d t: type="bin . hex"/>  
 <Attribu teType  name="modu leI d "  d t: type="u i4"/>  
 <Attribu teType  name="modu leTypeI d "  d t: type="u i4"/>  
 <Attribu teType  name="redundan t"  d t: type="boolean"/>  
 <Attribu teType  name="s laveAddress"  d t: type="u i4"/>  
 <Attribu teType  name="s lot"  d t: type="u i4"/>  
 < ! --Defi n i t i on  of E lements-->  
 <E lemen tType  name="S laveAddress"  con tent="empty"  model="closed ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: readAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type="s laveAddress"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="MasterS laveBus"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: readAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type="busAddress"  requ i red="yes"/>  
  <a ttri bu te  type="busMasterConfi gu ra ti onPart"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="UserDefinedBus"  con ten t="m ixed "  model="open "/>  
 <E lementType  name="BusI n forma tion "  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
      <a ttri bu te  type="fd t: busCategory"  requ i red="no"/>                       
  <e lement  type="fd t: BusRedundancy"  maxOccurs="1 "  m inOccurs="0"/>            
  <g roup  order="one"  m inOccurs="0"  maxOccurs="*">        
   <e lement  type="S laveAddress"/>  
   <e lement  type="MasterS laveBus"/>  
   <e lement  type="UserDefinedBus"/>  
  < /g roup>  
 < /E lementType>  
 <E lementType  name="ExportedVari ab les"  con ten t="e l tOn ly"  model= "closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="fd t:DtmVari ables"  m inOccurs="1 "  maxOccu rs="1 "/>  
 < /E lementType>  
 <E lementType  name="Modu le"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: readAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type="modu leI d "  requ i red="yes"/>  
  <a ttri bu te  type="modu leTypeI d "  requ i red="no"/>  
  <a ttri bu te  type="s lot"  requ i red="no"/>  
  <a ttri bu te  type="redundan t"  requ i red="no"/>  
  <a ttri bu te  type="con fi gu ra ti onDa ta "  requ i red="no"/>  
  <e lement  type="fd t: Version I n formation "  m inOccu rs="1 "  maxOccu rs="1 " />  
  <e lement  type="fd t: ChannelReferences"  m inOccu rs="0"  maxOccu rs="1 "/>  
  <e lement  type="ExportedVari ables"  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lementType>  
 <E lementType  name="I n terna lChannel "  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: readAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Modu le"  m inOccu rs="0"  maxOccurs="1 "/>  
 < /E lementType>  
 <E lemen tType  name="I n terna lTopology"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: readAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="BusI n formation "  m inOccurs="0"  maxOccurs="1 " />  
  <e lement  type=" I n terna lChannel "  m inOccurs="1 "  maxOccurs="*" />  
 < /E lementType>  
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 <E lementType  name="DtmDevice"  con tent="el tOn ly"  model= "closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: readAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:wri teAccess"  requ i red="no"/>  
  <a ttribu te  type="fd t: tag "  requ i red="yes"/>  
  <a ttri bu te  type="redundan t"  requ i red="no"/>  
  <e lement  type="fd t:ChannelReferences"  m inOccurs="0"  maxOccurs="1 "/>  
  <e lement  type="BusI n formation "  m inOccurs="0"  maxOccurs="*" />                       
  <e lement  type=" I n terna lTopology"  m inOccu rs="0"  maxOccu rs="1 "/>  
  <e lement  type="ExportedVari ables"  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lementType>  
 <E lementType  name="FDT"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: storageSta te"  requ i red="yes"/>  
  <a ttri bu te  type="fd t: da taSetSta te"  requ i red="yes"/>  
  <a ttri bu te  type="fd t:mod i fied I nDevice"  requ i red="no"/>             
  <e lement  type="fd t: DtmDeviceType"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="DtmDevice"  m inOccu rs="1 "  maxOccu rs="1 "/>  
 < /E lementType>  
< /Schema>  

 

Example  for a  s imple  device:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema:DTMParameterSchema. xml "  xm lns: fd t="x-schema:FDTDataTypesSchema.xml "  
fd t: storageState="persi sten t"  fd t: dataSetState="defau l t  ">  
 < fd t:DtmDeviceType  >  
  < fd t:Version I n formation  name="Transmi tter"  vendor="Vendor name"  version="1 . 0"  date="2000-08-
05"/>  
  < fd t:SupportedLanguages>  
   < fd t: LanguageI d  l anguageI d="1 "/>  
  < /fd t:SupportedLanguages>  
  < fd t:BusCategori es>  
   < fd t:BusCategory busCategory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
   < fd t:BusCategory busCategory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t:BusCategories>  
 < /fd t:DtmDeviceType>  
 <DtmDevice  fd t: tag="00PGH1 0EC001 ">  
  < fd t:ChannelReferences>  
   < fd t:ChannelReference  i d ref="temperatu re"/>  
  < /fd t:ChannelReferences>  
  <ExportedVariables>  
   < fd t:DtmVariables  name="Parameter"  descri ptor="root of parameters">  
    < fd t:DtmVariable  name="Cel l "  descriptor="Measuri ng  poin t  data">  
     < fd t:Value>  
      < fd t:D i spl ay stri ng="PT1 00"/>  
     < /fd t:Value>  
     < fd t:Un i t>  
      < fd t:EnumeratorVariable>  
       < fd t:Vari able>  
        < fd t:EnumeratorEn try i ndex="1 "  name="C"/>  
       < /fd t:Variable>  
       < fd t:EnumeratorEn tries>  
        < fd t:EnumeratorEn try i ndex="1 "  name="C"/>  
        < fd t:EnumeratorEn try i ndex="2"  name="K"/>  
        < fd t:EnumeratorEn try i ndex="3"  name="F"/>  
       < /fd t:EnumeratorEntries>  
      < /fd t:EnumeratorVariable>  
     < /fd t:Un i t>  
    < /fd t:DtmVariable>  
    < fd t:DtmVariables  name="Curve"  descri ptor="characteri stic  cu rve  i n terpolation  poin ts">  
     < fd t:DtmVariable  name="poin t1 ">  
      < fd t:Value>  
       < fd t:D i spl ay stri ng="1 . 1 " />  
      < /fd t:Value>  
     < /fd t:DtmVariable>  
     < fd t:DtmVariable  name="poin t2">  
      < fd t:Value>  
       < fd t:D i spl ay string="1 . 2" />  
      < /fd t:Value>  
     < /fd t:DtmVariable>  
     < fd t:DtmVariable  name="poin t3">  
      < fd t:Value>  
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       < fd t:D i spl ay stri ng="1 . 3"/>  
      < /fd t:Value>  
     < /fd t:DtmVariable>  
    < /fd t:DtmVariables>  
   < /fd t:DtmVariables>  
  < /ExportedVariabl es>  
 < /DtmDevice>  
< /FDT>  

 

Example  for a  redundant s lave:  

<?xml  vers ion="1 . 0"?>  
<FDT fd t: da taSetSta te="defau l t  "  fd t: storageSta te="persi sten t"  xm lns="x-schema :DTMParameterSchema . xm l "  
xm lns: fd t="x-schema : FDTDataTypesSchema . xm l ">  
 < fd t:DtmDeviceType  readAccess="1 "  wri teAccess="0">  
  < fd t: Vers ion I n formation  da te="2000-08-05"  name="myname"  readAccess="1 "  vendor="myVendor"  
vers ion="1 . 0"  wri teAccess="0"/>  
  < fd t: SupportedLanguages>  
   < fd t: LanguageI d  l a nguageI d="1 " />  
  < /fd t: SupportedLanguages>  
  < fd t: BusCa tegories>  
   < fd t: BusCa tegory  busCa tegory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9">  
   < /fd t: BusCategory>  
   < fd t: BusCa tegory  busCa tegory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9">  
   < /fd t: BusCategory>  
  < /fd t: BusCategories>  
 < /fd t:DtmDeviceType>  
 <DtmDevice  fd t: tag="myTag">  
  < fd t: ChannelReferences>  
   < fd t: ChannelReference  i d ref="n1 "/>  
   < fd t: ChannelReference  i d ref="n25"/>  
  < /fd t: ChannelReferences>  
  <BusI n forma tion>  
   < fd t: BusRedundancy busRedundancy="2"/>  
   <S laveAddress  fd t: readAccess="1 "  fd t:wri teAccess="0"  s l aveAddress="1 23"/>  
   <S laveAddress  fd t: readAccess="1 "  fd t:wri teAccess="0"  s l aveAddress="1 234"/>  
  < /BusI n formation>  
  <ExportedVariables>  
   < fd t: DtmVari ables  descriptor="root  of pa rameters"  n ame="ParaRoot">  
    < fd t: DtmVari able  descriptor="d i splay  on ly  parameter"  name="S imple">  
     < fd t: Va lue  readAccess="1 "  wri teAccess="0">  
      < fd t: D i splay  s tri ng="1 2 . 345"/>  
     < /fd t: Va lue>  
    < /fd t: DtmVariable>  
   < /fd t: DtmVari ables>  
  < /ExportedVariab les>  
 < /DtmDevice>  
< /FDT>  

 

Example  for the  usage  of channel  mode:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMParameterSchema . xm l "  xm lns: fd t="x-schema :FDTDataTypesSchema . xm l "  
fd t: s torageSta te="pers i sten t"  fd t: da taSetSta te="defau l t  ">  
 < fd t:DtmDeviceType  readAccess="1 "  wri teAccess="0">  
  < fd t: Vers ion I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 0"  da te="2000-08-05"/>  
  < fd t: SupportedLanguages>  
   < fd t: LanguageI d  l a nguageI d="1 " />  
  < /fd t: SupportedLanguages>  
  < fd t: BusCa tegories>  
   < fd t: BusCa tegory  busCa tegory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
   < fd t: BusCa tegory  busCa tegory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t: BusCategories>  
 < /fd t:DtmDeviceType>  
 <DtmDevice  fd t: tag="myTag">  
  < fd t: ChannelReferences>  
   < fd t: ChannelReference  i d ref="n1 "/>  
   < fd t: ChannelReference  i d ref="n25"/>  
  < /fd t: ChannelReferences>  
  < I n terna lTopology>  
   < I n terna lChannel>  
    <Modu le  modu leI d="1 ">  
     < fd t: Version I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 0"  d a te="2000-08-
05"/>  
     < fd t: ChannelReferences>  
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      < fd t: ChannelReference  i d ref="m25. n 1 ">  
       < fd t: Channel I n forma tion>  
        < fd t: BusCa tegories>  
         < fd t: BusCa tegory  busCa tegory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
        < /fd t: BusCategories>  
        < fd t: ChannelModes>  
         < fd t: ChannelMode  channelMode="processVa lue"  />  
        < /fd t: ChannelModes>  
       < /fd t: Channel I n formation>  
      < /fd t: ChannelReference>  
      < fd t: ChannelReference  i d ref="m25. n25">  
       < fd t: Channel I n formation>  
        < fd t: BusCa tegories>  
         < fd t: BusCa tegory  busCa tegory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
         < fd t: BusCa tegory busCa tegory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
        < /fd t: BusCategories>  
        < fd t: ChannelModes>  
         < fd t: ChannelMode  channelMode="commun ica ti on "  />  
         < fd t: ChannelMode  channelMode="processVa lue"  />  
        < /fd t: ChannelModes>  
       < /fd t: Channel I n formation>  
      < /fd t: ChannelReference>  
     < /fd t: ChannelReferences>  
    < /Modu le>  
   < /I n terna lChannel>  
  < /I n terna lTopology>  
  <ExportedVari ables>  
   < fd t: DtmVari ables  name="Pa raRoot"  descriptor="root  of pa rameters">  
    < fd t: DtmVari able  name="S imple"  descriptor="d i splay  on ly  parameter">  
     < fd t: Va lue>  
      < fd t: D i splay  s tri ng="1 2 . 345"/>  
     < /fd t: Va lue>  
    < /fd t: DtmVari able>  
    < fd t: DtmVari ables  name="SubStructu r"  descriptor="sub  s tructu re  of pa rameters">  
     < fd t: DtmVari able  name="I n teger"  descriptor="ed i table  i n teger forma t">  
      < fd t: Va lue>  
       < fd t: Vari an t  da taType=" i n t"  byteLeng th="2">  
        < fd t: NumberData  number="471 1 "/>  
       < /fd t: Vari an t>  
      < /fd t: Va lue>  
     < /fd t: DtmVari able>  
    < /fd t: DtmVari ab les>  
   < /fd t: DtmVari ab les>  
  < /ExportedVariables>  
 < /DtmDevice>  
< /FDT>  

 

Example  for a  modu lar device:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema:DTMParameterSchema. xml "  xm lns: fd t="x-schema:FDTDataTypesSchema.xml "  
fd t: storageState="persi sten t"  fd t: dataSetState="defau l t">  
 < fd t:DtmDeviceType>  
  < fd t:Version I n formation  name="RemoteI /O"  vendor="Vendor name"  vers ion="1 . 0"  date="2000-08-05"  
descriptor="Bus  coupler"/>  
  < fd t:SupportedLanguages>  
   < fd t: LanguageI d  l anguageI d="1 "/>  
  < /fd t:SupportedLanguages>  
  < fd t:BusCategori es>  
   < fd t:BusCategory busCategory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
   < fd t:BusCategory busCategory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t:BusCategories>  
 < /fd t:DtmDeviceType>  
 <DtmDevice  fd t: tag="00PGH1 0EC001 ">  
  < fd t:ChannelReferences>  
   < fd t:ChannelReference  i d ref="B inary i npu t"/>  
  < /fd t:ChannelReferences>  
  < I n ternalTopology>  
   < I n ternalChannel>  
    <Modu le  modu le I d="1 ">  
     < fd t:Version I n formation  name="AI4"  vendor="Vendor name"  version="1 . 0"  date="2000-08-
05"  descriptor="Analog  I npu t 4  Channels" />  
     < fd t:ChannelReferences>  
      < fd t:ChannelReference  i d ref="AI 4 .C1 "/>  
      < fd t:ChannelReference  i d ref="AI 4 .C2"/>  
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      < fd t:ChannelReference  i d ref="AI 4 .C3"/>  
      < fd t:ChannelReference  i d ref="AI 4 .C4"/>  
     < /fd t:ChannelReferences>  
    < /Modu le>  
   < /I n ternalChannel>  
   < I n ternalChannel>  
    <Modu le  modu le I d="8">  
     < fd t:Version I n formation  name="AO4"  vendor="Vendor name"  version="1 . 0"  date="2000-08-
05"  descriptor="Analog  Ou tpu t 4  Channel s"/>  
     < fd t:ChannelReferences>  
      < fd t:ChannelReference  i d ref="AO4.C1 "/>  
      < fd t:ChannelReference  i d ref="AO4.C2"/>  
      < fd t:ChannelReference  i d ref="AO4.C3"/>  
      < fd t:ChannelReference  i d ref="AO4.C4"/>  
     < /fd t:ChannelReferences>  
     <ExportedVariables>  
      < fd t:DtmVariables  name="Parameter"  descri ptor="root of parameters">  
       < fd t:DtmVariable  name="Substi tu te  Value"  descri ptor="Modu le  type  speci fi c 
parameter">  
        < fd t:Value>  
         < fd t:D i spl ay stri ng="fal se"/>  
        < /fd t:Value>  
       < /fd t:DtmVariable>  
      < /fd t:DtmVariables>  
     < /ExportedVariabl es>  
    < /Modu le>  
   < /I n ternalChannel>  
  < /I n ternalTopology>  
 < /DtmDevice>  
< /FDT>  

 

Example  for a  modu lar device  with  one  DTM  for the  bus  coupler and  a  DTM  for each  
modu le  type:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema:DTMParameterSchema. xml "  xm lns: fd t="x-schema:FDTDataTypesSchema.xml "  
fd t: storageState="persi sten t"  fd t: dataSetState="defau l t  ">  
 < fd t:DtmDeviceType  >  
  < fd t:Version I n formation  name="RemoteI /O"  vendor="Vendor name"  vers ion="1 . 0"  date="2000-08-05"  
descriptor="Bus  coupler"/>  
  < fd t:SupportedLanguages>  
   < fd t: LanguageI d  l anguageI d="1 "/>  
  < /fd t:SupportedLanguages>  
  < fd t:BusCategori es>  
   < fd t:BusCategory busCategory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
   < fd t:BusCategory busCategory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t:BusCategories>  
 < /fd t:DtmDeviceType>  
 <DtmDevice  fd t: tag="00PGH1 0EC001 ">  
  < fd t:ChannelReferences>  
   < fd t:ChannelReference  i d ref="B inary i npu t"/>  
  < /fd t:ChannelReferences>  
 < /DtmDevice>  
< /FDT>  
 
 
<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema:DTMParameterSchema.xml "  xm lns: fd t="x-schema:FDTDataTypesSchema. xml "  
fd t: storageState="persi sten t"  fd t: dataSetState="defau l t  ">  
 < fd t:DtmDeviceType  >  
  < fd t:Version I n formation  name="AI4"  vendor="Vendor name"  vers ion="1 . 0"  date="2000-08-05"  
descriptor="Analog  I npu t 4  Channel s"/>  
  < fd t:SupportedLanguages>  
   < fd t: LanguageI d  l anguageI d="1 "/>  
  < /fd t:SupportedLanguages>  
  < fd t:BusCategori es>  
   < fd t:BusCategory busCategory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t:BusCategories>  
 < /fd t:DtmDeviceType>  
 <DtmDevice  fd t: tag="00PGH1 0EC001 ">  
  < fd t:ChannelReferences>  
   < fd t:ChannelReference  i d ref="AI 4 .C1 "/>  
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   < fd t:ChannelReference  i d ref="AI 4 .C2"/>  
   < fd t:ChannelReference  i d ref="AI 4 .C3"/>  
   < fd t:ChannelReference  i d ref="AI 4 .C4"/>  
  < /fd t:ChannelReferences>  
 < /DtmDevice>  
< /FDT>  

 
 
<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema:DTMParameterSchema. xml "  xm lns: fd t="x-schema:FDTDataTypesSchema.xml "  
fd t: storageState="persi sten t"  fd t: dataSetState="defau l t  ">  
 < fd t:DtmDeviceType  >  
  < fd t:Version I n formation  name="AO4"  vendor="Vendor name"  vers ion="1 . 0"  date="2000-08-05"  
descriptor="Analog  Ou tpu t 4  Channel s"/>  
  < fd t:SupportedLanguages>  
   < fd t: LanguageI d  l anguageI d="1 "/>  
  < /fd t:SupportedLanguages>  
  < fd t:BusCategori es>  
   < fd t:BusCategory busCategory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
   < fd t:BusCategory busCategory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t:BusCategories>  
 < /fd t:DtmDeviceType>  
 <DtmDevice  fd t: tag="00PGH1 0EC001 ">  
  < fd t:ChannelReferences>  
   < fd t:ChannelReference  i d ref="AO4.C1 "/>  
   < fd t:ChannelReference  i d ref="AO4.C2"/>  
   < fd t:ChannelReference  i d ref="AO4.C3"/>  
   < fd t:ChannelReference  i d ref="AO4.C4"/>  
  < /fd t:ChannelReferences>  
  <ExportedVariables>  
   < fd t:DtmVariables  name="Parameter"  descri ptor="root of parameters">  
    < fd t:DtmVariable  name="Substi tu te  Value"  descriptor="Modu le  type  speci fi c  parameter">  
     < fd t:Value>  
      < fd t:D i spl ay stri ng="fal se"/>  
     < /fd t:Value>  
    < /fd t:DtmVariable>  
   < /fd t:DtmVariables>  
  < /ExportedVariabl es>  
 < /DtmDevice>  
< /FDT>  

 

Example  for a  completed  datatype structure:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema:DTMParameterSchema. xml "  xm lns: fd t="x-schema:FDTDataTypesSchema.xml "  
fd t: storageState="persi sten t"  fd t: dataSetState="defau l t  ">  
 < fd t:DtmDeviceType>  
  < fd t:Version I n formation  name="Transmi tter"  vendor="Vendor name"  version="1 . 0"  date="2000-08-
05"/>  
  < fd t:SupportedLanguages>  
   < fd t: LanguageI d  l anguageI d="1 "/>  
  < /fd t:SupportedLanguages>  
  < fd t:BusCategori es>  
   < fd t:BusCategory busCategory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t:BusCategories>  
 < /fd t:DtmDeviceType>  
 <DtmDevice  fd t: tag="00PGH1 0EC001 ">  
  <ExportedVariables>  
   < fd t:DtmVariables  name="Parameter"  descri ptor="root of parameters">  
    < fd t:DtmVariable  name="Float">  
     < fd t:Value>  
      < fd t:D i spl ay stri ng="2 . 34"/>  
     < /fd t:Value>  
    < /fd t:DtmVariable>  
    < fd t:DtmVariable  name="I n teger">  
     < fd t:Value>  
      < fd t:Vari an t  dataType=" in t">  
       < fd t:NumberData  number="2"/>  
      < /fd t:Varian t>  
     < /fd t:Value>  
    < /fd t:DtmVariable>  
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    < fd t:DtmVariable  name="I n teger2">  
     < fd t:Value>  
      < fd t:Vari an t  dataType=" in t">  
       < fd t:NumberData  number="3"/>  
      < /fd t:Varian t>  
     < /fd t:Value>  
    < /fd t:DtmVariable>  
    < fd t:DtmVariable  name="Structu red1 ">  
     < fd t:Value>  
      < fd t:Vari an t  dataType="structu red ">  
       < fd t:Structu redVariabl e>  
        < fd t:B i naryVariabl e  b i nData="28FC21 5403"/>  
        < fd t:Structu redElemen ts>  
         < fd t:Structu redElemen t b i tLeng th="4">  
          < fd t:DtmVariableReference  reference=" I n teger"/>  
         < /fd t:Structu redElemen t>  
         < fd t:Structu redElemen t b i tLeng th="32">  
          < fd t:DtmVariableReference  reference="Float"/>  
         < /fd t:Structu redElemen t>  
         < fd t:Structu redElemen t b i tLeng th="4">  
          < fd t:DtmVariableReference  reference=" I n teger2"/>  
         < /fd t:Structu redElemen t>  
        < /fd t:Structu redElemen ts>  
       < /fd t:Structu redVariabl e>  
      < /fd t:Varian t>  
     < /fd t:Value>  
    < /fd t:DtmVariable>  
   < /fd t:DtmVariables>  
  < /ExportedVariabl es>  
 < /DtmDevice>  
< /FDT>  

 

Example  for device  type  variant 

<FDT xmlns="x-schema:DTMParameterSchema.xml "  xm lns: fd t="x-schema:FDTDataTypesSchema. xml "  
fd t: storageState="persi sten t"  fd t: dataSetState="defau l t  ">  
 < fd t:DtmDeviceType  readAccess="1 "  wri teAccess="0">  
  < fd t:Version I n formation  name="Name"  vendor="Vendor"  version="1 . 0"  date="2000-08-05"/>  
  < fd t:SupportedLanguages>  
   < fd t: LanguageI d  l anguageI d="1 31 1 "/>  
  < /fd t:SupportedLanguages>  
  < fd t:BusCategori es>  
   < fd t:BusCategory busCategory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t:BusCategories>  
 < fd t:DeviceTypeVarian t  devi ceTypeVarian t="PM255-EX"  devi ceTypeVarian tI n fo="PM255-EX I n fo"  
orderCode="ExampleOrderCode"/>  
 < /fd t:DtmDeviceType>  
 <DtmDevice  fd t: tag="myTag">  
  . . .  
 < /DtmDevice>  
< /FDT>  

 

C.8  DTMDocumentationSchema 

Used  at:  

I DtmDocumentation : :GetDocumentation ()  

The  XML document con tains  the  i nstance-speci fic i n formation  accord ing  to  the  request.  The  
con text ( function  i d ,  appl ication  i d  and  operation  phase)  i s  described  via  the  passed  XML 
document of type  DTMFunctionCal lSchema  (see  Table  C. 1 4  and  Table  C. 1 5).   
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Table  C.1 4 – Description  of documentation  attributes  

Attribu te  Description  

path  Path  to  an  ob ject  that has  to  be  embedded  wi th i n  the  documen t l i ke  
b i tmaps  or other g raph i cal  e l emen ts  

ti tl e  H uman  readable  t i t l e  for the  documen tati on  

 

Table  C.1 5  – Description  of documentation  elements  

Tag  Description  

Documen tVari ab le  Human  readable  vari abl e  descri pti on  wi th  name,  val ue,  range,  e tc 

Documen tVari ab les  Col l ecti on  of documen t  vari abl es  

DTMSpeci fi cXMLData   Opti onal  add i ti ona l  i n formation  wh i ch  sha l l  be  descri bed  by a  pri vate  
s tyl e  

DTMStyl eForCompleteDocument Opti onal  s tyl e  i n formation  wh ich  has  to  be  provi ded  by a  DTM  i f i t  
retu rns  documen ts  wh ich  cannot  be  d escri bed  by the  FDT standard  
s tyl e  

FDT Root tag  

Graph icReference  Reference  to  an  obj ect  that  has  to  be  embedded  wi th i n  the  documen t 
l i ke  b i tmaps  or other g raph ical  e l emen ts  

 
<Schema  name="DTMDocumen ta ti onSchema"  xm lns="u rn : schemas-m icrosoft-com:xm l -da ta "  
xm lns : d t= "u rn : schemas-m icrosoft-com: da ta types"  xm lns : fd t="x-schema : FDTDataTypesSchema . xm l "  xm lns : d tm i= "x-
schema :DTM I nformationSchema . xm l "  >  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="pa th "  d t: type="u ri " />  
 <Attribu teType  name="ti tl e"  d t: type="stri ng "/>  
 < ! --Defi n i ti on  of E lements-->  
 <E lemen tType  name="Graph icReference"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="ti tl e"  requ i red="yes"/>  
  <a ttri bu te  type="fd t: descriptor"  requ i red="no"/>  
  <a ttri bu te  type="pa th "  requ i red="yes"/>  
 < /E lemen tType>  
 <E lementType  name="DocumentVari able"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttribu te  type="fd t: name"  requ i red="yes"/>  
  <a ttribu te  type="fd t: descriptor"  requ i red="no"/>  
  <a ttri bu te  type="fd t: d i spl ay"  requ i red="yes"/>  
  <e lement  type="fd t: Un i t"  m inOccurs="0"  maxOccurs="1 "/>  
  <e lement  type="fd t:Ranges"  m inOccurs="0"  maxOccurs="1 "/>  
  <a ttri bu te  type="fd t: sta tusFlag "  requ i red="no"/>  
  <e lement  type="fd t: Sta tus I n formation "  m inOccurs="0"  maxOccu rs="1 " />  
 < /E lemen tType>  
 <E lementType  name="DocumentVari ables"  con ten t="m ixed "  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="fd t: descriptor"  requ i red="no"/>  
  <g roup  order="many">  
   <e lement  type="DocumentVari ab les"  m inOccurs="0"  maxOccurs="*"/>  
   <e lement  type="DocumentVari able"  m inOccurs="0"  maxOccurs="*" />  
   <e lement  type="Graph icReference"  m inOccurs="0"  maxOccurs="*" />  
  < /g roup>  
 < /E lementType>  
 <E lementType  name="DTMStyleForCompleteDocument"  con ten t="m ixed "  model= "open ">  
  < ! --  can  be  fi l l ed  wi th  DTM  speci fic  i n formation  - ->  
 < /E lemen tType>  
 <E lemen tType  name="DTMSpeci fi cXMLData "  con ten t="m ixed "  model= "open ">  
  < ! --  can  be  fi l l ed  wi th  DTM  speci fi c  i n formation  - ->  
 < /E lementType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="ti tl e"  requ i red="yes"/>  
  <a ttri bu te  type="fd t: cl ass i fi ca ti on I d "  requ i red="no"/>  
  <a ttri bu te  type="fd t:manufactu rerI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: deviceTypeI d "  requ i red="no"/>  
  <a ttri bu te  type="d tm i : deviceTypeI n formation"  requ i red="no"/>  
  <a ttri bu te  type="fd t: descriptor"  requ i red="no"/>  
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  < a ttri bu te  type="fd t: da te"  requ i red="no"/>  
  <a ttri bu te  type="fd t: systemGu iLabel "  requ i red="no"/>      
  <e lement  type="fd t: Vers ion I n forma tion "  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="fd t: C lass i fi ca tion I ds"  m inOccurs="0"  maxOccurs="1 " />   
  <e lement  type="DocumentVari ab les"  m inOccurs="1 "  maxOccurs="1 "/>  
  <g roup  order="seq "  m inOccurs="0"  maxOccurs="1 ">  
   <e lement  type="DTMStyleForCompleteDocument"  m inOccurs="1 "  maxOccurs="1 "/>  
   <e lement  type="DTMSpeci fi cXMLData "  m inOccurs="1 "  maxOccurs="1 " />  
  < /g roup>  
 < /E lementType>  
< /Schema>  

 

Example:  

<?Xml  version="1 . 0"?>  
<?xml : styl esheet type="text/xsl "  h ref="DTMDocumentationStyl e . xsl "?>  
<FDT xmlns="x-schema:DTMDocumentationSchema. xml "  xm lns: fd t="x-schema:FDTDataTypesSchema.xml "  
xm lns: d tm i="x-schema:DTMIn formationSchema. xml "  ti tl e="Example  of FDT-Documentation "  
fd t: cl assi fi cation I d="d tmSpeci fi c"  fd t:manufactu rerI d="0"  fd t: devi ceTypeI d="0"  
d tm i : deviceTypeI n formation="Specia l  I n formati on  concern ing  the  type"  fd t: descri ptor="Descri ption  of:  
Example  of FDT-Documentation "  fd t: date="2000-02-06">  
 < fd t:Version I n formation  name="Name  concern i ng  th i s  i n formation "  vendor="Name of Vendor"  
version="Curren t Version "  date="2000-02-06"  descriptor="Add i ti onal  Descri ption "/>  
 <DocumentVariables  fd t: name="myName">  
  <DocumentVariable  fd t: name="1 st  Va lue"  fd t: descri ptor="Descri ption  of 1 st  Value"  
fd t: d i spl ay="1 1 . 1 1 1 "  fd t: statusFlag="ok">  
   < fd t:Un i t>  
    < fd t:EnumeratorVariable>  
     < fd t:Vari able>  
      < fd t:EnumeratorEn try i ndex="1 "  name="°C"  descriptor="Add i ti onal  Description  " />  
     < /fd t:Variable>  
    < /fd t:EnumeratorVariable>  
   < /fd t:Un i t>  
   < fd t:Ranges>  
    < fd t:Range>  
     < fd t: LowerRange>  
      < fd t:NumberData  number="1 1 "/>  
     < /fd t: LowerRange>  
     < fd t:UpperRange>  
      < fd t:NumberData  number="22"/>  
     < /fd t:UpperRange>  
    < /fd t:Range>  
   < /fd t:Ranges>  
  < /DocumentVariable>  
  <DocumentVariable  fd t: name="2nd  Value"  fd t: descri ptor="Descripti on  of 2nd  Value"  
fd t: d i spl ay="3. 1 41 5"  fd t: statusFlag="warn ing" />  
  <DocumentVariable  fd t: name="3rd "  fd t: descriptor="Description  of 3rd  Value"  fd t: d i spl ay="1 . 71 7"  
fd t: statusFlag="error"/>  
  <DocumentVariable  fd t: name="4th "  fd t: descriptor="Description  of 4 th  Value"  fd t: d i splay="42"  
fd t: statusFlag="ok"/>  
  <Graph icReference  ti tl e="Graph icReferenceTi tle"  fd t: descri ptor="Descri ptor Graph icReference"  
path="device. g i f" />  
 < /DocumentVariables>  
 <DTMStyleForCompleteDocument> . . . < /DTMStyleForCompleteDocument>  
 <DTMSpeci fi cXMLData>. . . < /DTMSpeci fi cXMLData>  
< /FDT>  

 

C.9  DTMProtocolsSchema 

Used  at 

I Fd tCommun ication : :GetSupportedProtocols()  

I Fd tChannel : :GetChannelParameters()  

I Fd tChannel : : SetChannelParameters()  

The  XML document provides  i n formation  abou t the  supported  fie l dbus  protocols  of a  speci fic 
device  (see  Table  C. 1 6) .  
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Table  C.1 6  – Description  of protocols  element 

Tag  Description  

FDT Root tag  

 
<Schema  name="DTMProtocolsSchema"  xmlns="urn : schemas-microsoft-com: xml -data"  xm lns: fd t="x-
schema:FDTDataTypesSchema. xml "  >  
 < ! --Defin i ti on  of E lemen ts-->  
 <E lemen tType  name="FDT"  con ten t="el tOn l y"  model="closed ">  
  <elemen t type="fd t:BusCategories"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lemen tType>  
< /Schema>  

 
Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:DTMProtocolsSchema.xml "  xm lns: fd t="x-schema:FDTDataTypesSchema.xml ">  
 < fd t:BusCategori es>  
  < fd t:BusCategory busCategory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < fd t:BusCategory busCategory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
 < /fd t:BusCategories>  
< /FDT>  

 

C.1 0  DTMSystemTagListSchema 

Used  at:  

I Fd tTopology: :GetParen tNodes()  

I Fd tTopology: :GetCh i l dNodes()  

The  XML document con tains  a  l i st  of system  tags.  Accord ing  to  the  usage,  i nstances  cou ld  
con tain  a  l i st of paren t or ch i ld  system  tags  (see  Table  C. 1 7  and  Table  C. 1 8).  

Table  C.1 7  – Description  of system  tag  attributes  

Attribu te  Description  

systemTag  Refer to  the  defi n i ti on  of systemTag  

 

Table  C.1 8  – Description  of system  tag  elements  

Tag  Description  

DtmCh i l dLi st  L i s t  of ch i l d  nodes  defi ned  by system  tags  

D tmParen tLi st  L i s t  of paren t  nodes  defi ned  by system  tags  

D tmPrimaryParen tSystemTag  Primary paren t  of a  DTM  

DtmSystemTag  System  tag  

D tmSystemTagList  L i s t  of system  tags  

FDT Root tag  

 
<Schema  name="DTMSystemTagLi stSchema"  xmlns="u rn : schemas-m icrosoft-com: xml -data"  
xm lns: d t="urn : schemas-microsoft-com:datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema. xml ">  
 < ! --Defin i ti on  of Attri bu tes-->  
 <Attri bu teType  name="systemTag"  d t: type="stri ng "/>  
 < ! --Defin i ti on  of E lemen ts-->  
 <E lemen tType  name="DtmSystemTag"  con ten t="empty"  model="cl osed">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="systemTag"  requ i red="yes"/>  
 < /E lemen tType>  
 <Elemen tType  name="DtmPrimaryParen tSystemTag"  con ten t="empty"  model="cl osed ">  
  <attribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="systemTag"  requ i red="yes"/>  
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 < /E lemen tType>  
 <E lemen tType  name="DtmSystemTagList"  con ten t="el tOn l y"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lemen t type="DtmSystemTag"  m inOccurs="0"  maxOccurs="*" />  
 < /E lemen tType>  
 <Elemen tType  name="DtmParen tLi st"  con ten t="el tOn l y"  model="cl osed">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <elemen t type="DtmPrimaryParen tSystemTag"  m inOccurs="0"  maxOccurs="1 " />  
  <e lemen t type="DtmSystemTagList"  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lemen tType>  
 <E lemen tType  name="DtmCh i ldLi st"  con ten t="el tOn l y"  model="cl osed ">  
  <attribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lemen t type="DtmSystemTagList"  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lemen tType>  
 <E lemen tType  name="FDT"  con ten t="el tOn l y"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lemen t type="DtmParen tLi st" />  
   <e lemen t type="DtmCh i l dList" />  
  < /g roup>  
 < /E lemen tType>  
< /Schema>  

 

Example  IFdtTopology: :GetParentNodes() :  

<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:DTMSystemTagLi stSchema. xml ">  
 <DtmParen tLi st>  
  <DtmPrimaryParen tSystemTag  systemTag  =  "DTM-1 "/>  
  <DtmSystemTagLi st>  
   <DtmSystemTag  systemTag  =  "DTM-2"/>  
   <DtmSystemTag  systemTag  =  "DTM-3"/>  
   <DtmSystemTag  systemTag  =  "DTM-4"/>  
  < /DtmSystemTagLi st>  
 < /DtmParen tLi st>  
< /FDT>  

 
Example  IFdtTopology: :GetChi ldNodes  () :  

<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:DTMSystemTagLi stSchema. xml ">  
 <DtmCh i l dLi st>  
  <DtmSystemTagLi st>  
   <DtmSystemTag  systemTag  =  "DTM-2"/>  
   <DtmSystemTag  systemTag  =  "DTM-3"/>  
   <DtmSystemTag  systemTag  =  "DTM-4"/>  
  < /DtmSystemTagLi st>  
 < /DtmCh i l dList>  
< /FDT>  

 

C.1 1  DTMAuditTrai lSchema 

Used  at:  

I DtmAud i tTrai lEvents: :OnAud i tTrai lEvent()  

The  XML document con tains  the  i n formation  abou t a  changed  variable,  an  execu ted  function ,  
or status  even t that has  to  be  recorded  by the  Frame  Appl ication  (see  Table  C. 1 9  and  
Table  C. 20).  
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Table  C.1 9  – Description  of aud it  trai l  attributes  

Attribute  Description  

path  Path  to  an  ob ject  that has  to  be  embedded  wi th i n  the  documen t l i ke  
b i tmaps  or other g raph i cal  e l emen ts  

ti t l e  H uman  readable  t i t l e  for the  documen tati on  

 

Table  C.20  – Description  of audi t  trai l  e lements  

Tag  Description  

Aud i tTrai lDeviceStatusEven t Descri pti on  of the  status  of an  devi ce  

Aud i tTrai lEven t Noti fi cati on  abou t  a  changed  vari abl e ,  execu ted  functi on ,  or s tatus  
even t 

Aud i tTrai l Functi onEven t  Descri pti on  abou t  an  execu ted  functi on  

Aud i tTrai lVariab l e  Descri pti on  of a  changed  variab l e  

Aud i tTrai lVariab l eEven t Noti fi cati on  abou t  a  change  vari abl e  

ChangedFrom  Last val ue  of an  aud i t  tra i l  vari abl e  

ChangedTo  New va l ue  of an  aud i t  tra i l  vari abl e  

FDT Root  tag  

 
<Schema  name="DTMAud i tTrai lSchema"  xmlns="urn : schemas-microsoft-com: xml -data"  
xm lns: d t="urn : schemas-microsoft-com:datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema. xml ">  
 < ! --Defin i ti on  of Attri bu tes-->  
 <Attri bu teType  name="path "  d t: type="u ri " />  
 <Attri bu teType  name="ti tl e"  d t: type="stri ng "/>  
 < ! --Defin i ti on  of E lemen ts-->  
 <E lemen tType  name="Aud i tTrai lDeviceStatusEven t"  con ten t="el tOn l y"  model="cl osed">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="fd t: statusFlag "  requ i red="yes"/>  
  <e lemen t type="fd t:StatusI n formation "  m i nOccurs="0"  maxOccurs="1 "/>  
 < /E lemen tType>  
 <Elemen tType  name="Aud i tTrai lFuncti onEven t"  con ten t="empty"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="fd t: d i sp lay"  requ i red="yes"/>  
 < /E lemen tType>  
 <E lemen tType  name="Aud i tTrai lVari abl e"  con ten t="el tOn ly"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attribu te  type="fd t: d i sp lay"  requ i red="yes"/>  
  <e lemen t type="fd t:Un i t"  m i nOccurs="0"  maxOccurs="1 "/>  
  <elemen t type="fd t:Ranges"  m inOccurs="0"  maxOccurs="1 "/>  
  <attri bu te  type="fd t: statusFlag "  requ i red="no"/>  
  <e lemen t type="fd t:StatusI n formation "  m i nOccurs="0"  maxOccurs="1 "/>  
 < /E lemen tType>  
 <E lemen tType  name="ChangedFrom"  con ten t="el tOn l y"  model="cl osed">  
  <attribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <elemen t type="Aud i tTrai lVariable"  m i nOccurs="1 "  maxOccurs="1 "/>  
 < /E lemen tType>  
 <E lemen tType  name="ChangedTo"  con ten t="el tOn l y"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lemen t type="Aud i tTrai lVariable"  m i nOccurs="1 "  maxOccurs="1 "/>  
 < /E lemen tType>  
 <Elemen tType  name="Aud i tTrai lVari abl eEven t"  con ten t="e l tOn l y"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="fd t: name"  requ i red="yes"/>  
  <attri bu te  type="fd t: descriptor"  requ i red="no"/>  
  <e lemen t type="ChangedFrom"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lemen t type="ChangedTo"  m inOccurs="1 "  maxOccurs="1 " />  
 < /E lemen tType>  
 <E lemen tType  name="Aud i tTrai lEven t"  con ten t="el tOn l y"  model="cl osed">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="fd t: descriptor"  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lemen t type="Aud i tTrai l Functi onEvent"/>  
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   <e lemen t type="Aud i tTrai lVariableEven t"/>  
   <e lemen t type="Aud i tTrai lDeviceStatusEven t" />  
  < /g roup>  
 < /E lemen tType>  
 <Elemen tType  name="FDT"  con ten t="el tOn l y"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <elemen t type="Aud i tTrai lEven t"  m inOccurs="0"  maxOccurs="*"/>  
 < /E lemen tType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:DTMAud i tTra i lSchema.xml "  xm lns: fd t="x-schema:FDTDataTypesSchema. xml ">  
 <Aud i tTrai lEven t fd t: descriptor="myDescri pti on ">  
  <Aud i tTrai l FunctionEven t fd t: d isplay="myFuncti onEven t"/>  
 < /Aud i tTrai lEven t>  
< /FDT>  

C.1 2  DTMDeviceStatusSchema 

Used  at:  IDtmOn l ineDiagnosis : :GetDeviceStatus()  

The  XML document con tains  the  description  of the  curren t status  of a  device  (see  Table  C. 21  
and  Table  C. 22).  

Table  C.21  – Description  of device  status  attribute  

Attribu te  Description  

devi ceI n i ti atedCommun icati on  d evi ce  i s  cu rren tl y u si ng  device  i n i ti ated  commun icati on  

 

Table  C.22  – Description  of device  status  elements  

Tag  Description  

DtmDeviceStatus  Descri pti on  of the  cu rren t  s tatus  of a  d evice  

FDT Root tag  

 

<Schema  name="DTMDeviceSta tusSchema"  xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  
xm lns: d t= "u rn : schemas-m icrosoft-com: da ta types"  xm lns : fd t= "x-schema :FDTDataTypesSchema . xm l ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="deviceI n i t i a tedCommun ica ti on "  d t: type="boolean"/>     
 <E lementType  name="DtmDeviceSta tus"  con ten t="m ixed "  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: sta tusFlag "  requ i red="yes"/>  
  <a ttri bu te  type="deviceI n i ti a tedCommun ica tion "  requ i red="no"/>       
  <e lement  type="fd t: Sta tus I n formation "  m inOccurs="0"  maxOccu rs="1 " />  
 < /E lementType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model= "closed ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="DtmDeviceSta tus"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMDeviceSta tusSchema . xm l "  xm lns : fd t= "x-schema :FDTDataTypesSchema . xm l ">  
 <DtmDeviceSta tus  fd t: s ta tusFlag="error"  deviceI n i t i a tedCommun ica ti on="1 ">     
  < fd t: S ta tus I n forma tion>  
   < fd t: Enumera torEn try  i ndex="2"  name="ErrorName1 "  descriptor="Tha ts  error number 1 " />  
   < fd t: Enumera torEn try  i ndex="081 5"  name="ErrorName081 5"  descriptor="Tha ts  error number 081 5"/>  
  < /fd t: Sta tus I n formation>  
 < /DtmDeviceSta tus>  
< /FDT>  
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<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMDeviceSta tusSchema . xm l "  xm lns : fd t= "x-schema :FDTDataTypesSchema . xm l ">  
 <DtmDeviceSta tus  fd t: s ta tusFlag="ok"/>  
< /FDT>  

 
<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMDeviceSta tusSchema . xm l "  xm lns : fd t= "x-schema :FDTDataTypesSchema . xm l ">  
 <DtmDeviceSta tus  fd t: s ta tusFlag="error">  
  < fd t: S ta tus I n forma tion>  
   < fd t: Enumera torEn try  i ndex="2"  name="ErrorName1 "  descriptor="Thats  error number 1 " />  
   < fd t: Enumera torEn try  i ndex="081 5"  name="ErrorName081 5"  descriptor="Tha ts  error number 081 5"/>  
  < /fd t: Sta tus I n formation>  
 < /DtmDeviceSta tus>  
< /FDT>  

 

C.1 3  DTMFunctionsSchema 

Used  at:  IDtm: :GetFunctions()  

The  XML document describes  the  functional i ties  wh ich  offers  a  DTM  a  Frame  Appl ication  i n  a  
structured  way.  These  functions  cou ld  be  standard  (defined  by appl ication  i d )  or add i tional  
(defined  by DTM-speci fic function  i d )  functions.  Furthermore  the  document con tains  
i n formation  how the  Frame  Appl ication  can  get access  to  these  functions  (see  Table  C.23  and  
Table  C. 24).  

Table  C.23  – Description  of function  attributes  

Attribu te  Description  

checked  S tatus  of a  menu  en try 

enabled  S tatus  of a  menu  en try 

functi on I d  Speci fi es  a  u n i que  i den ti fi er for a  functi on  ca l l  wi th i n  the  namespace  of a  DTM   

hasGU I  Speci fi es  whether the  DTM  supports  a  u ser i n terface  for a  extended  functi on  

pri n tab le  Speci fi es  whether the  DTM  supports  a  pri n tabl e  document for a  functi on  (access  vi a  
I D tmDocumentati on : :GetDocumentati on ()) .  

he l p  Human  readable  hel p  s tri ng  for a  functi on  

h i dden  S tatus  of a  menu  en try 

l abel  Human  readable  l abe l  of a  functi on  

path  Path  to  an  obj ect  that has  to  be  embedded  for a  functi on  l i ke  b i tmaps  or other g raph i ca l  
e l emen ts  

m ime-type  M ime-type  of a  documen t provided  by a  DTM .  

programName  Speci fi es  the  name  of a  documen t vi ewer program.  

res i zable  Speci fi es  whether the  DTM  supports  a  res i zabl e  u ser i n terface  

separator Specia l  menu  en try 

togg l e  S tatus  of a  menu  en try whether i t  i s  acti ve  or not  

modu l e I d  

 

U n i que  i d en ti fi er for a  modu l e  wi th i n  the  name  space  of the  devi ce  i nstance.  The  same  i d s  
as  defi ned  i n  the  DTMParameter document sha l l  be  u sed .  

defau l tFunction I d  Opti onal  a ttri bu te ,  con ta i ns  a  functi on  I D  wh ich  can  be  u sed  to  open  a  d efau l t  
Acti veXCon trol  or to  ra i se  a  defau l t  functi on .  
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Table  C.24 – Description  of function  elements  

Tag  Description  

FDT Root  tag  

Function  Defi n i ti on  of a  s i ng le  functi on  en try,  wh i ch  i s  not  a  s tandard  functi on  (concern i ng  the  
appl i cati on I ds)  

Documen t Defi n i ti on  of a  documen t,  wh ich  i s  provi ded  by a  DTM  and  d i sp layed  by the  Frame  
Appl i cati on ,  i f an  u ser se l ects  the  en try.   

Functi ons  Defi n i ti on  of a  g roup  of s tandard  functi on  en tri es .  Th i s  en try has  not  an  own  l abel .  The  
l abel  shal l  be  suppl i ed  by the  Frame  Appl i cati on .  I t  can  not  con tai n  s tandard  functi ons  

I con  I con  for a  functi on  

S tandardFunction  Defi n i ti on  of a  s i ng le  functi on  en try,  wh i ch  i s  a  s tandard  functi on  (concern ing  the  
appl i cati on I ds). Th i s  en try has  not  i ts  own  l abel .  The  l abel  sha l l  be  suppl i ed  by the  Frame  
Appl i cati on  

S tatus  Descri pti on  of a  menu  

M imeType  M ime-type  of a  documen t  provided  by a  DTM .  The  m ime-type  i s  used  by the  Frame  frame  
Appl i cati on  appl i cati on  to  determ ine  an  appropri ated  vi ewer for a  documen t.  

OpenWi th  Name  of the  program,  wh ich  shou l d  be  u sed  to  open  a  documen t.  

 
<Schema  name="DTMFunctionsSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  xm lns : d t="u rn : schemas-
m icrosoft-com:da ta types"  xm lns : fd t= "x-schema :FDTDataTypesSchema . xml "  xm lns : appI d="x-
schema : FDTAppl ica ti on I dSchema . xm l ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="functi on I d "  d t: type=" i4"/>  
 <Attribu teType  name="checked"  d t: type="boolean"/>  
 <Attribu teType  name="enabled"  d t: type="boolean"/>  
 <Attribu teType  name="hasGU I "  d t: type="boolean"  defau l t= "0"/>  
 <Attribu teType  name="prin table"  d t: type="boolean"  defau l t="0"/>  
 <Attribu teType  name="help"  d t: type="stri ng "/>  
 <Attribu teType  name="h idden"  d t: type="boolean"/>  
 <Attribu teType  name=" l abel "  d t: type="stri ng "/>  
 <Attribu teType  name="pa th "  d t: type="u ri " />  
 <Attribu teType  name="m ime-type"  d t: type="stri ng "/>  
 <Attribu teType  name="programName"  d t: type="stri ng "/>  
 <Attribu teType  name="res izable"  d t: type="boolean "  defau l t= "0"/>  
 <Attribu teType  name="separa tor"  d t: type="boolean "/>  
 <Attribu teType  name="togg le"  d t: type="boolean"/>  
 <Attribu teType  name="prin tableStanda rdFunction "  d t: type="boolean"  defau l t= "1 " />  
 <Attribu teType  name="res izableStandardFunction "  d t: type="boolean "  defau l t="1 "/>  
     <Attri bu teType  name="modu leI d "  d t: type="u i4"/>   
     <Attri bu teType  name="defau l tFuncti on I d "  d t: type=" i4"/>    
 
 
 < ! - -Defi n i t i on  of E lements-->  
 <E lemen tType  name="M imeType"  con ten t="empty"  model= "closed ">  
  <a ttribu te  type="m ime-type"  requ i red="no"/>  
 < /E lementType>  
 <E lemen tType  name="OpenWi th "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="programName"  requ i red="no"/>  
 < /E lementType>  
 <E lementType  name="Sta tus"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="togg le"  requ i red="yes"/>  
  <a ttri bu te  type="checked"  requ i red="yes"/>  
  <a ttri bu te  type="enabled "  requ i red="yes"/>  
  <a ttri bu te  type="h idden"  requ i red="yes"/>  
  <a ttri bu te  type="sepa ra tor"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="I con "  con ten t="empty"  model= "closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="pa th "  requ i red="yes"/>  
 < /E lementType>  
 < ! --Defin i ti on  of a  s i ng le  function  en try,  wh ich  i s  not  a  s tandard  functi on  (concern ing  the  appl i ca ti on I ds) -->  
 < ! --Th i s  en try  has  i ts  own  l abel -->  
 <E lementType  name="Function "  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
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  < a ttri bu te  type="hasGU I "  requ i red="no"/>  
  <a ttri bu te  type="pri n table"  requ i red="no"/>  
  <a ttri bu te  type="res izable"  requ i red="no"/>  
  <a ttribu te  type="functi on I d "  requ i red="yes"/>  
  <e lement  type=" I con"  m inOccurs="0"  maxOccu rs="1 "/>  
  <e lement  type="Sta tus"  m inOccurs="0"  maxOccurs="1 " />  
  <e lement  type="appI d : FDTAppl i ca ti on I ds"  m inOccurs="0"  maxOccurs="1 " />  
 < /E lementType>  
 < ! --Defi n i ti on  of a  documen t en try,  wh ich  speci fi es  a  pa th  to  a  DTM  provided  document-->  
 < ! --Th i s  en try  has  i ts  own  l abel -->  
 <E lementType  name="Document"  con tent="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
  <a ttri bu te  type="pa th "  requ i red="yes"/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="M imeType"  m inOccurs="1 "  maxOccurs="1 "/>  
   <e lement  type="OpenWi th "  m inOccurs="1 "  maxOccurs="*" />  
  < /g roup>  
  <e lement  type=" I con "  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lementType>  
 < ! --Defi n i ti on  of a  s i ng le  function  en try,  wh ich  i s  a  s tandard  functi on  (concern ing  the  appl i ca ti on I ds) -->  
 < ! --Th i s  en try  has  not  an  own  l abel .  The  l abel  sha l l  be  suppl ied  by  the  frame appl i ca tion -->  
 <E lementType  name="StandardFunction "  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
      <a ttri bu te  type="pri n tableStandardFunction "  requ i red="no"/>  
  <a ttri bu te  type="res izableStandardFunction "  requ i red="no"/>  
  <a ttri bu te  type="functi on I d "  requ i red="yes"/>  
  <e lement  type=" I con "  m inOccurs="0"  maxOccurs="1 "/>  
  <e lement  type="Sta tus"  m inOccurs="0"  maxOccurs="1 " />  
  <e lement  type="appI d :Appl i ca ti on I d "  m inOccurs="1 "  maxOccu rs="1 "/>  
 < /E lementType>  
 < ! --Defi n i ti on  of a  g roup  of s tandard  functi on  en tri es-->  
 < ! --Th i s  en try  has  not  an  own  l abel .  The  l abel  sha l l  be  suppl i ed  by  the  frame  appl i ca tion .  I t  can  not  con ta i n  
s tandard  functions-->  
 <E lemen tType  name="Standa rdFunctions"  con ten t="el tOn ly"  model="closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="appI d :Appl i ca ti on I d "  m inOccurs="1 "  maxOccurs="1 "/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
      <a ttri bu te  type="modu leI d "  requ i red="no"/>     
  <e lement  type="Sta tus"  m inOccurs="0"  maxOccurs="1 " />  
  <g roup  order="many"  m inOccurs="0"  maxOccurs="*">  
   <e lement  type="Function "  m inOccurs="0"  maxOccu rs="*"/>  
   <e lement  type="Functions"  m inOccurs="0"  maxOccurs="*" />  
  < /g roup>  
 < /E lementType>  
 < ! --Defi n i ti on  of a  g roup  of functi on  en tri es-->  
 < ! --Th i s  en try  has  i ts  own  l abel  and  cou ld  con ta i n  s tandard ,  non  s tandard  functi ons  and  documents-->  
 <E lementType  name="Functions"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
  <a ttri bu te  type="modu leI d "  requ i red="no"/>          
  <e lement  type="Sta tus"  m inOccu rs="0"  maxOccu rs="1 " />  
  <g roup  order="many"  m inOccurs="0"  maxOccurs="*">  
   <g roup  order="one"  m inOccurs="0"  maxOccurs="*">  
    <e lement  type="Function "  m inOccurs="0"  maxOccurs="*"/>  
    <e lement  type="Document"  m inOccurs="0"  maxOccurs="*" />  
    <e lement  type="StandardFunction "  m inOccurs="0"  maxOccurs="*" />  
   < /g roup>  
   <g roup  order="one"  m inOccu rs="0"  maxOccurs="*">  
    <e lement  type="Functions"  m inOccurs="0"  maxOccurs="*" />  
    <e lement  type="StandardFunctions"  m inOccu rs="0"  maxOccurs="*" />  
   < /g roup>  
  < /g roup>  
 < /E lementType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="defau l tFunction I d "  requ i red="no"/>             
  <e lement  type="Functions"  m inOccu rs="1 "  maxOccu rs="1 "/>  
   < /E lementType>  
< /Schema>  
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Example  for s imple  structure:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMFunctionsSchema . xm l "  xm lns : fd t="x-schema :FDTDataTypesSchema. xm l "  
xm lns : appI d="x-schema :FDTAppl i ca ti on I dSchema . xm l "  defau l tFunction I d="1 ">  
 <Functi ons  l abel= "Standard  Functions"  fd t: name=""  he lp="">  
  <StandardFunction  fd t: name="Observe"  help="Help  text  for Observe"  function I d="1 ">  
   <Sta tus  togg le="1 "  checked="0"  enabled="1 "  h i dden="0"  separa tor="0"/>  
   <appI d : Appl i ca ti on I d  appl i ca ti on I d="fd tObserve"/>  
  < /Standa rdFunction  >  
  <Standa rdFunction  fd t: name="Confi gu ra tion "  help="Help  text for Con fi gu ra tion "  functi on I d="2">  
   <S ta tus  togg le="1 "  checked="0"  enabled="1 "  h i dden="0"  separa tor="0"/>  
   <appI d :Appl i ca ti on I d  appl i ca ti on I d="fd tConfi gu ra ti on  " />  
  < /StandardFunction  >  
  <StandardFunction  fd t: name="D iagnos is"  he lp="Help  text  for D i agnos is"  functi on I d="3">  
   <Sta tus  togg le="1 "  checked="0"  enabled="1 "  h i dden="0"  separa tor="0"/>  
   <appI d : Appl i ca ti on I d  appl i ca ti on I d="fd tDiagnos i s  " />  
  < /Standa rdFunction  >  
 < /Functi ons>  
< /FDT>  
 
 
<?xm l  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMFunctionsSchema . xm l "  xm lns : fd t= "x-schema : FDTDataTypesSchema. xm l "  
xm lns : appI d="x-schema : FDTAppl i ca ti on I dSchema . xm l ">  
 <Functi ons  l abel= "Externa l  Functions"  fd t: name="ExFuns1 "  he lp="Help  text for Externa l  Functi ons  1 ">  
  <Functi on  l abel= "Externa l  Functi on  1 "  fd t: name="ExFun1 "  help="Help  text  for Externa l  Functi on  1 "  
function I d="32">  
   <Sta tus  togg le="1 "  checked="0"  enabled="1 "  h i dden="0"  sepa ra tor="0"/>  
   <appI d : FDTAppl ica ti on I ds>  
    <appI d : Appl i ca ti on I d  appl i ca ti on I d="fd tDiagnosi s"/>  
    <appI d : Appl i ca ti on I d  appl i ca tion I d="fd tForce"/>  
    <appI d :Appl i ca ti on I d  appl i ca ti on I d="fd tObserve"/>  
   < /appI d : FDTAppl i ca ti on I ds>  
  < /Functi on>  
 < /Functi ons>  
< /FDT>  

 

Example  for complex structure:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMFunctionsSchema . xm l "  xm lns : fd t="x-schema :FDTDataTypesSchema. xm l "  
xm lns : appI d="x-schema :FDTAppl i ca ti on I dSchema . xm l "  defau l tFunction I d="42">  
 <Functi ons  l abel="Functi ons"  fd t: name=""  help="">  
  < ! --Defi n i t i on  of a  g roup  of functi on  en tri es  below the  standard  appl i ca ti on I D  Confi gu ra ti on -->  
  < ! --Th i s  en try  has  i ts  own  l abel  a nd  cou ld  con ta i n  on l y  non  standard  functions-->  
  < ! --The  menu  shou ld  appear as-->  
  < ! --Con fi gu ra tion   ( l abel  suppl ied  by the  frame  appl i ca ti on ) -->  
  < ! --   I npu ts    ( l abel  suppl ied  by DTM)-->  
  < ! --   Ou tpu ts    ( l abel  suppl ied  by  DTM)-->  
  < ! --Extras     ( l abel  suppl ied  by  the  DTM)-->  
  < ! --   Extra  en try  1  ( l abel  suppl ied  by  DTM)-->  
  < ! --   Extra  en try  2  ( l abel  suppl ied  by  DTM)-->  
  < ! --  Modu les    (opti ona l  submenu  suppl i ed  by  the  frame  appl i ca ti on ) -->  
   < ! --  AI     (modu le  name  suppl i ed  by  the  DTM  th rough  GetParameters) -->  
   < ! --   AI  en try  1  ( l abel  suppl ied  by  DTM)-->  
   < ! --   AI  en try  2  ( l abel  suppl ied  by  DTM)-->  
   < ! --  AO    (modu le  name  suppl i ed  by  the  DTM  th rough  GetParameters) -->  
   < ! --   AO  en try  1  ( l abel  suppl ied  by  DTM )-->  
   < ! --   AO  en try  2  ( l abel  suppl ied  by  DTM )-->  
  <StandardFunctions  fd t: name="Configu ra tion "  help="Help  text  for Con fi gu ra tion ">  
   <appI d :Appl i ca tion I d  appl i ca ti on I d="fd tConfi gu ra ti on  " />  
   <S ta tus  togg le="1 "  checked="0"  enabled="1 "  h i dden="0"  separa tor="0"/>  
   <Functi on  l abel= " I npu ts"  fd t: name=" I npu ts"  help="Help  text  for Con fi gu ra ti on  I npu ts"  functi on I d="42">  
    <Sta tus  togg le="1 "  checked="0"  enabled="1 "  h i dden="0"  separa tor="0"/>  
    <appI d : FDTAppl i ca ti on I ds>  
     <appI d :Appl i ca ti on I d  appl i ca ti on I d="fd tConfi gu ra ti on "/>  
    < /appI d : FDTAppl i ca ti on I ds  >  
   < /Functi on>  
   <Functi on  l abel= "Ou tpu ts"  fd t: name="Outpu ts"  help="Help  text  for Con fi gu ra ti on  Ou tpu ts"  
functi on I d="52">  
    <Sta tus  togg le="1 "  checked="0"  enabled="1 "  h i dden="0"  separa tor="0"/>  
    <appI d : FDTAppl i ca ti on I ds>  
     <appI d :Appl i ca ti on I d  appl i ca ti on I d="fd tConfi gu ra ti on "/>  
    < /appI d : FDTAppl i ca ti on I ds  >  
   < /Functi on>  
  < /StandardFunctions  >  
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  <Functi ons  l abel="Extras"  fd t: name="My extra  functi ons"  help="Help  text  for my extra  functions">  
   <Functi on  l abel= "Extra  en try  1 "  fd t: name="Extra  1 "  he lp="Help  for extra  1 "  h asGU I ="1 "  
functi on I d="65"/>  
   <Functi on  l abel="Extra  en try  2"  fd t: name="Extra  2 "  help="Help  for extra  2 "  functi on I d="75"/>  
   <Document  l abel="Help  for Extras"  help="Help  fi l e  for Extras"  pa th="fi l e : //C : /MyDTMPath /Extra . h lp">  
    <OpenWi th  programName="WinHelp. exe"/>  
   < /Document>  
  < /Functi ons>  
  <Functi ons  l abel="AI  functions"  fd t: name="My AI  functi ons"  help="Help  text for AI  functions"  modu le I d="1 ">  
   <Functi on  l abel= "AI  en try  1 "  fd t: name="AI  1 "  he lp="Help  for AI  en try  1 "  hasGU I ="1 "  functi on I d="1 001 "/>  
   <Functi on  l abel= "AI  en try  2 "  fd t: name="AI  2 "  he lp="Help  for AI  en try  2 "  functi on I d="1 002"/>  
   <Document  l abel= "Help  for AI "  help="Help  fi l e  for AI "  
pa th="h ttp: //www. your_compoany. com/support/AI . h l p">  
    <OpenWi th  prog ramName="WinHelp. exe"/>  
   < /Document>  
  < /Functi ons>  
  <Functi ons  l abel="AO  functi ons"  fd t: name="My AO  functions"  help="Help  text  for AO  functions"  
modu le I d="2">  
   <Functi on  l abel= "AO en try  1 "  fd t: name="AO  1 "  help="Help  for AO  en try  1 "  hasGU I ="1 "  
functi on I d="2001 "/>  
   <Functi on  l abel= "AO  en try  2 "  fd t: name="AO  2"  help="Help  for AO  en try  2 "  functi on I d="2002"/>  
   <Document  l abel= "Help  for AO"  help="Help  fi l e  for AO"  
pa th="ftp: //ftp. your_compoany. com/support/AO. h lp">  
    <OpenWi th  prog ramName="WinHelp. exe"/>  
   < /Document>  
  < /Functi ons>  
 < /Functi ons>  
< /FDT>  

 

C.1 4 DTMChannelFunctionsSchema 

Used  at:  I Fd tChannelActiveXIn formation : :GetChannelFunctions()  

The  XML document describes  the  functional i ties  wh ich  offers  a  FDT-Channel  object a  Frame 
Appl ication  in  a  structured  way (see  Table  C. 25  and  Table  C. 26).  These  functions  cou ld  be  
standard  (defined  by appl ication  i d )  or add i tional  (defined  by DTM-speci fic function  i d )  
functions.  Fu rthermore  the  document con tains  i n formation  how the  Frame Appl ication  can  get 
access  to  these  functions.  On ly user i n terface  orien ted  functions  are  supported .  

Table  C.25  – Description  of channel  functions  attributes  

Attribu te  Description  

defau l tFunction I d  Opti onal  a ttri bu te ,  con ta i ns  a  functi on  I D  wh ich  can  be  u sed  to  open  a  d efau l t  
Acti veXCon trol  or to  ra i se  a  defau l t  functi on .  

functi on I d  Speci fi es  a  u n i que  i den ti fi er for a  functi on  ca l l  wi th i n  the  namespace  of a  DTM   

pri n tab le  Speci fi es  whether the  DTM  supports  a  pri n tabl e  document for a  functi on  (access  vi a  
I D tmDocumentati on : :GetDocumentati on ()) .  

he l p  Human  readable  hel p  s tri ng  for a  functi on  

h i dden  S tatus  of a  menu  en try 

l abel  Human  readable  l abe l  of a  functi on  

path  Path  to  an  obj ect  that has  to  be  embedded  for a  functi on  l i ke  b i tmaps  or other g raph i ca l  
e l emen ts  

m ime-type  M ime-type  of a  documen t provided  by a  DTM .  

programName  Speci fi es  the  name  of a  documen t vi ewer program.  

res i zable  Speci fi es  whether the  DTM  supports  a  res i zabl e  u ser i n terface  

separator Specia l  menu  en try 

 

Copyright International  Electrotechnical  Commission  



 –  274  – I EC  TR 62453-41 :201 6    I EC  201 6  

Table  C .26  – Description  of channel  function  elements  

Tag  Description  

FDT Root  tag  

Function  Defi n i ti on  of a  s i ng le  functi on  en try wh i ch  i s  not  a  s tandard  functi on  (concern i ng  
the  appl i cati on I ds)  

Functions  Defi n i ti on  of a  g roup  of s tandard  functi on  en tri es .  Th i s  en try has  not  an  own  
l abel .  The  l abel  shal l  be  suppl i ed  by the  Frame  Appl i cati on .  I t  can  not  con tain  
s tandard  functi ons  

I con  I con  for a  functi on  

S tandardFunction  Defi n i ti on  of a  s i ng le  functi on  en try wh i ch  i s  a  s tandard  functi on  (concern ing  the  
appl i cati on I ds). Th i s  en try has  not  i ts  own  l abel .  The  l abel  sha l l  be  suppl i ed  by 
the  Frame  Appl i cati on  

S tatus  Descri pti on  of a  menu  

 
<Schema  name="DTMChannelFuncti onsSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  
xm lns: d t= "u rn : schemas-m icrosoft-com: da ta types"  xm lns : fd t="x-schema :FDTDataTypesSchema . xm l "  
xm lns : appI d="x-schema : FDTAppl ica ti on I dSchema . xm l ">  
 < ! --Defi n i t i on  of Attribu tes-->  
 <Attribu teType  name="functi on I d "  d t: type=" i4"/>  
   <Attribu teType  name="defau l tFunction I d "  d t: type=" i4"/>      
 <Attribu teType  name="enabled"  d t: type="boolean"/>  
 <Attribu teType  name="prin table"  d t: type="boolean"  defau l t="0"/>  
 <Attribu teType  name="help"  d t: type="string "/>  
 <Attribu teType  name="h idden"  d t: type="boolean"/>  
 <Attribu teType  name=" l abel "  d t: type="stri ng "/>  
 <Attribu teType  name="pa th "  d t: type="u ri " />  
 <Attribu teType  name="m ime-type"  d t: type="stri ng "/>  
 <Attribu teType  name="programName"  d t: type="string "/>  
 <Attribu teType  name="res izable"  d t: type="boolean"  defau l t= "0"/>  
 <Attribu teType  name="separa tor"  d t: type="boolean"/>  
 < ! --Defi n i ti on  of E lements-->  
 <E lementType  name="M imeType"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="m ime-type"  requ i red="no"/>  
 < /E lementType>  
 <E lementType  name="OpenWith "  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="programName"  requ i red="no"/>  
 < /E lemen tType>  
 <E lementType  name="Sta tus"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="enabled "  requ i red="yes"/>  
  <a ttri bu te  type="h idden "  requ i red="yes"/>  
  <a ttribu te  type="separa tor"  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="I con"  con ten t="empty"  model= "closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="pa th "  requ i red="yes"/>  
 < /E lementType>  
 < ! --Defi n i ti on  of a  s i ng le  function  en try,  wh ich  i s  not  a  s tandard  functi on  (concern ing  the  appl i ca ti on I ds) -->  
 < ! --Th i s  en try  has  i ts  own  l abel -->  
 <E lementType  name="Function "  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
  <a ttri bu te  type="pri n table"  requ i red="no"/>  
  <a ttri bu te  type="res izable"  requ i red="no"/>  
  <a ttri bu te  type="functi on I d "  requ i red="yes"/>  
  <e lement  type=" I con "  m inOccurs="0"  maxOccu rs="1 "/>  
  <e lement  type="Sta tus"  m inOccurs="0"  maxOccurs="1 " />  
  <e lement  type="appI d : FDTAppl i ca ti on I ds"  m inOccu rs="0"  maxOccu rs="1 " />  
 < /E lemen tType>  
 < ! --Defi n i t i on  of a  documen t en try,  wh ich  speci fi es  a  pa th  to  a  DTM  provided  document-->  
 < ! --Th i s  en try  has  i ts  own  l abel -->  
 <E lemen tType  name="Documen t"  con tent="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" label "  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
  <a ttri bu te  type="pa th "  requ i red="yes"/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="M imeType"  m inOccu rs="1 "  maxOccu rs="1 "/>  
   <e lement  type="OpenWi th "  m inOccurs="1 "  maxOccurs="*" />  
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  < /g roup>  
  <e lement  type=" I con"  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lementType>  
 < ! --Defi n i t i on  of a  s i ng le  function  en try,  wh ich  i s  a  s tandard  functi on  (concern ing  the  appl i ca ti on I ds) -->  
 < ! --Th i s  en try  has  not  an  own  l abel .  The  l abel  sha l l  be  suppl ied  by  the  frame appl i ca tion -->  
 <E lemen tType  name="Standa rdFunction "  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
  <a ttri bu te  type="functi on I d "  requ i red="yes"/>  
  <e lement  type=" I con "  m inOccurs="0"  maxOccurs="1 "/>  
  <e lement  type="Sta tus"  m inOccurs="0"  maxOccurs="1 " />  
  <e lement  type="appI d :Appl i ca tion I d "  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
 < ! --Defi n i t i on  of a  g roup  of s tandard  functi on  en tri es-->  
 < ! --Th i s  en try  has  not  a n  own  l abel .  The  l abel  sha l l  be  suppl i ed  by  the  frame  appl i ca tion .  I t  can  not  con ta i n  
s tandard  functions-->  
 <E lemen tType  name="Standa rdFunctions"  con ten t="el tOn ly"  model="closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="appI d :Appl i ca ti on I d "  m inOccurs="1 "  maxOccurs="1 "/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
  <e lement  type="Sta tus"  m inOccurs="0"  maxOccurs="1 " />  
  <g roup  order="many"  m inOccurs="0"  maxOccurs="*">  
   <e lement  type="Function "  m inOccurs="0"  maxOccurs="*"/>  
   <e lement  type="Functions"  m inOccurs="0"  maxOccurs="*" />  
  < /g roup>  
 < /E lementType>  
 < ! --Defi n i t i on  of a  g roup  of functi on  en tri es-->  
 < ! --Th i s  en try  has  i ts  own  l abel  and  cou ld  con ta i n  s tanda rd ,  non  s tandard  functi ons  and  documents-->  
 <E lementType  name="Functions"  con tent="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="help"  requ i red="yes"/>  
  <e lement  type="Sta tus"  m inOccurs="0"  maxOccurs="1 "/>  
  <g roup  order="many"  m inOccurs="0"  maxOccurs="*">  
   <g roup  order="one"  m inOccurs="0"  maxOccurs="*">  
    <e lement  type="Function "  m inOccu rs="0"  maxOccu rs="*"/>  
    <e lement  type="Documen t"  m inOccurs="0"  maxOccurs="*" />  
    <e lement  type="Standa rdFunction "  m inOccurs="0"  maxOccurs="*" />  
   < /g roup>  
   <g roup  order="one"  m inOccu rs="0"  maxOccurs="*">  
    <e lement  type="Functions"  m inOccurs="0"  maxOccurs="*" />  
    <e lement  type="StandardFunctions"  m inOccu rs="0"  maxOccurs="*"/>  
   < /g roup>  
  < /g roup>  
 < /E lementType>  
 <E lementType  name="FDT"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
      < a ttri bu te  type="defau l tFuncti on I d "  requ i red="no"/>            
  <e lement  type="Functions"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lemen tType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:DTMChannelFunctionsSchema.xml "  xm lns: fd t="x-
schema:FDTDataTypesSchema. xml "  xm lns: appI d="x-schema:FDTAppl i cati on I dSchema. xml ">  
 <Functi ons  l abel="Standard  Functions"  fd t: name=""  hel p="">  
  <StandardFunction  fd t: name="Confi gu ration "  hel p="Help  text  for Confi gu ration "  function I d="2">  
   <Status  enabled="1 "  h i dden="0"  separator="0"/>  
   <appI d :Appl i cation I d  appl i cati on I d="fd tConfi gu ration  " />  
  < /StandardFuncti on  >  
  <StandardFunction  fd t: name="Diagnosis"  he lp="Help  text  for D i agnosis"  function I d="3">  
   <Status  enabled="1 "  h i dden="0"  separator="0"/>  
   <appI d :Appl i cation I d  appl i cati on I d="fd tDiagnosis  " />  
  < /StandardFuncti on  >  
 < /Functi ons>  
< /FDT>  
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C.1 5 DTMOnl ineCompareSchema 

Used  at:  IDtmOn l ineDiagnosis : :Compare()  

The  XLM  document describes  whether the  data  stored  in  database  and  the  data  uploaded  
from  the  device  cou ld  be  compared  (see  Table  C. 27  and  Table  C.28).  I f the  data  cou ld  be  
compared  the  resu l t  shows  whether the  data  are  equal  or not.  Otherwise  the  document 
con tains  the  commun ication  error.  

Table  C.27  – Description  of comparison  attribute  

Attribu te  Description  

statusFlag  Descri bes  whether the  data  are  equal  or not  

 

Table  C.28  – Description  of comparison  elements  

Tag  Description  

CompareResu l t  Con tai ns  the  compare  resu l t  or a  commun icati on  error 

FDT Root  tag  

 
<Schema  name="DTMOn l i neCompareSchema"  xmlns="u rn : schemas-microsoft-com: xml -data"  
xm lns: d t="urn : schemas-microsoft-com:datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema. xml ">  
 < ! --Defin i ti on  of Attri bu tes-->  
 <Attri bu teType  name="statusFlag "  d t: type="enumeration "  d t: va lues="equal  notEqual " />  
 < ! --Defin i ti on  of E lemen ts-->  
 <E lemen tType  name="CompareResu l t"  con ten t="el tOn l y"  model="cl osed">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="statusFlag"  requ i red="yes"/>  
  <elemen t type="fd t:StatusI n formation "  m i nOccurs="0"  maxOccurs="1 "/>  
 < /E lemen tType>  
 <E lemen tType  name="FDT"  con ten t="el tOn l y"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <g roup  order="one">  
   <e lemen t type="CompareResu l t" />  
   <e lement type="fd t:Commun icati onError"/>  
  < /g roup>  
 < /E lemen tType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:DTMOn l i neCompareSchema. xml "  xm lns: fd t="x-
schema:FDTDataTypesSchema. xml ">  
 <CompareResu l t  s tatusFlag="equal " />  
< /FDT>  
 
<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:DTMOn l i neCompareSchema.xml "  xmlns: fd t="x-
schema:FDTDataTypesSchema. xml ">  
 <CompareResu l t  s tatusFlag="notEqual ">  
  < fd t:StatusI n formati on>  
   < fd t:EnumeratorEn try i ndex="2"  name="ErrorName1 "  descri ptor="Thats  error number 1 " />  
   < fd t:EnumeratorEn try i ndex="081 5"  name="ErrorName081 5"  descriptor="Thats  error number 
081 5"/>  
  < /fd t:StatusI n formation>  
 < /CompareResu l t>  
< /FDT>  
 
<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:DTMOn l i neCompareSchema. xml "  xm lns: fd t="x-
schema:FDTDataTypesSchema. xml ">  
 < fd t:Commun icati onError commun icati onError="noConnection "  tag="00PGH1 0EB004"/>  
< /FDT>  
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C.1 6 FDTFai lSafeDataSchema 

Used  at:  I Fd tFunctionBlockData: :GetFBInstanceData()  

The  XLM  document describes  the  fa i l safe  data  of the  associated  function  b lock (see  
Table  C. 29  and  Table  C. 30).  

Table  C .29  – Description  of fai l  safe  attributes  

Attribu te  Description  

fsBu lkData  Fa i l safe  data  

fsBusMasterTag  Devi ce  tag  of the  accord i ng  master 

fsDevi ceFBTag  Devi ce  tag  of the  accord i ng  functi on  b l ock 

fsDevi ceTag  Devi ce  tag  of the  fa i l safe  device  

 

Table  C.30  – Description  of fai l  safe  elements  

Tag  Description  

FDTFai lSafeData  Con tai ns  the  fa i l safe  data  of a  functi on  b l ock 

FDT  Root tag  

 
<Schema  name="FDTFai lSafeDataSchema"  xm lns="u rn : schemas-microsoft-com: xml -data"  
xm lns: d t="urn : schemas-microsoft-com:datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema. xml ">  
 < ! --Defin i ti on  of Attri bu tes-->  
 <Attri bu teType  name="fsDeviceTag"  d t: type="stri ng "/>  
 <Attri bu teType  name="fsBusMasterTag"  d t: type="stri ng "/>  
 <Attri bu teType  name="fsDeviceFBTag"  d t: type="stri ng "/>  
 <Attribu teType  name="fsBu lkData"  d t: type="bin . base64"/>  
 < ! --Defin i ti on  of E lemen ts-->  
 <E lemen tType  name="FDTFai lSafeData"  con ten t="empty"  model="cl osed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <attri bu te  type="fsDeviceTag"  requ i red="no"/>  
  <attri bu te  type="fsBusMasterTag"  requ i red="no"/>  
  <attri bu te  type="fsDeviceFBTag"  requ i red="yes"/>  
  <attri bu te  type="fsBu lkData"  requ i red="yes"/>  
 < /E lemen tType>  
 <Elemen tType  name="FDT"  con ten t="el tOn l y"  model="closed ">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <elemen t type="FDTFai lSafeData"  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lemen tType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:FDTFai lSafeDataSchema. xml "  xm lns: fd t="x-schema:FDTDataTypesSchema. xml ">  
 <FDTFai lSafeData  fsDeviceTag="MyDevice"  fsBusMasterTag="MyBusMasterTag"  
fsDeviceFBTag="MyDeviceFBTag"  fsBu l kData="1 "/>  
< /FDT>  
 

C.1 7  DTMTopologyScanSchema 

Used  at:  I Fd tChannelSubTopology: :OnScanResponse()  

The  XML document con tains  the  resu l t  of the  topology scan  (see  Table  C.31 ).  
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Table  C.31  – Description  of topology scan  elements  

Tag  Description  

TopologyScan  Col l ecti on  of bus-speci fi c  i n formation  concern i ng  the  sca“  re“u l t  

FDT Root  tag  

 

<?xml  vers ion="1 . 0"?>  
<Schema  name="DTMTopologyScanSchema"  xmlns="u rn : schemas-microsoft-com: xml -data"  
xm lns: fd tprofi devi ce="x-schema:DTMProfibusDeviceSchema. xml "  xm lns: fd thartdevice="x-
schema:DTMHARTDeviceSchema. xml "  xm lns: fd t="x-schema:FDTDataTypesSchema. xml ">  
 < ! --Defin i ti on  of E lemen ts-->  
 <E lemen tType  name="TopologyScan"  con ten t="el tOn l y"  model="open">  
  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <g roup  order="one">  
   <e lemen t type="fd thartdevice:HARTDevice"  m inOccurs="0"  maxOccurs="*"/>  
   <e lemen t type="fd tprofi devi ce:Profi busDevice"  m inOccurs="0"  maxOccurs="*" />  
  < /g roup>  
 < /E lemen tType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<TopologyScan  xm lns="x-schema:DTMTopologyScanSchema. xml "  xm lns: fd thart="x-
schema:FDTHARTCommun icati onSchema. xml "  xm lns: d tm in fo="x-schema:DTMIn formati onSchema. xml "  
xm lns: fd thartdevice="x-schema:DTMHARTDeviceSchema.xml "  xmlns: fd t="x-
schema:FDTDataTypesSchema. xml "  >  
 < fd thartdevice:HARTDevice  fd thart:manu factu rerI d="22"  fd thart: deviceTypeI d="1 33"  
fd t: subDeviceType="TypA"  fd thart: shortAddress="2"  fd t: tag=""/>  
 < fd thartdevice:HARTDevice  fd thart:manu factu rerI d="22"  fd thart: deviceTypeI d="1 33"  
fd t: subDeviceType="TypB"  fd thart: shortAddress="3"  fd t: tag="" />  
< /TopologyScan>  

 

C.1 8  FDTOperationPhaseSchema 

Used  at:  IDtm: :GetFunctions()  

The  XML document con tains  the  defin i tion  of the  operation  phases  (see  Table  C.32  and  
Table  C. 33).  

Table  C.32  – Description  of operation  phase  attribute  

Attribu te  Description  

operationPhase  Attri bu te  con tain i ng  the  cu rren t  operati on  phase  (refer to  I EC  62453-2)  

 

Table  C.33  – Description  of operation  phase element 

Tag  Description  

FDT Root  tag  

 
<Schema  name="FDTOpera ti onPhaseSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  
xm lns: d t= "u rn : schemas-m icrosoft-com: da ta types">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="opera tionPhase"  d t: type="enumera tion "  d t: va l ues="notSupported  eng ineeri ng  
commiss ion ing  run time  service"/>  
 <E lementType  name="FDT"  con ten t="empty"  model="closed">  
  <a ttri bu te  type="opera tionPhase"  requ i red="yes"/>  
 < /E lementType>  
< /Schema>  
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Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xmlns="x-schema:FDTOperati onPhaseSchema. xml "  operationPhase="run time"/>  

 

C.1 9  DTMIn i tSchema 

Used  at:  IDtm: :  I n i tNew()  

The  XML document con tains  i n formation  concern ing  the  device  type  (see  Table  C.34).  

Table  C.34 – Description  of DTM  in i t  element 

Tag  Description  

FDT Root  tag  

 
<Schema  name="DTMIn i tSchema"  xmlns="u rn : schemas-m icrosoft-com:xml -data"  xm lns: d t="u rn : schemas-
microsoft-com:datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema.xml "  xmlns: d tm in fo="x-
schema:DTMIn formationSchema. xml ">  
 <E lemen tType  name="FDT"  con ten t="el tOn l y"  model="closed ">  
  <e lemen t type="fd t:DtmDeviceType"/>  
 < /E lemen tType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTM I n i tSchema . xm l "  xm lns: fd t= "x-schema :FDTDataTypesSchema . xm l "  xm lns : d tm in fo="x-
schema :DTM I nformationSchema . xm l ">  
 < fd t:DtmDeviceType>  
  < fd t: Version I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 0"  da te="2000-08-05"/>  
  < fd t: SupportedLanguages>  
   < fd t: LanguageI d  l a nguageI d="1 1 31 "/>  
  < /fd t: SupportedLanguages>  
  < fd t: BusCa tegories>  
   < fd t: BusCa tegory  busCa tegory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t: BusCategories>  
  < fd t:DeviceTypeVarian t  deviceTypeVari an t= "PM255-EX"  deviceTypeVari an tI n fo="PM255-EX I n fo"/>    
 < /fd t: DtmDeviceType>  
< /FDT>  

 

C.20  FDTUserMessageSchema 

Used  at:  I Fd tD ia log : :UserDialog()  

The  XML document contains  the  defin i ti on  of a  user message  (see  Table  C.35  and  
Table  C. 36).  

Table  C.35  – Description  of user message  attributes  

Attribu te  Description  

hel pCon text He l p  con text  (e . g .  the  reference  number wi th i n  the  hel p  fi l e)  

he l pFi l e  Defi n i ti on  of the  hel p  fi l e  

messageBu ttons  Defi n i ti on  of the  bu tton  types  wh i ch  shal l  appear wi th i n  the  message  box 

messageDefau l t  Defi n i ti on  of the  d efau l t  bu tton  

messageType  Defi nes  the  i con  d i spl ayed  wi th  the  message,  for i nstance  exclamati on  i con ,  
i n formati on  i con ,  . . .  

resu l tMessage  Defi n i ti on  of the  resu l t  of the  u ser i n teracti on  
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Attribu te  Description  

resu l tStatus   

t i tl e  Window ti tl e  of the  message  box 

 

Table  C.36  – Description  of user message  elements  

Tag  Description  

FDT Root tag  

FDTUserMessage  Defi n i ti on  of the  whol e  message  

TextLi ne  Defi n i ti on  of a  s i ng le  text  l i ne  wi th i n  the  message  

 
<Schema  name="FDTUserMessageSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  
xm lns: d t= "u rn : schemas-m icrosoft-com: da ta types"  xm lns : fd t="x-schema :FDTDataTypesSchema . xm l ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="messageType"  d t: type="enumera tion "  d t: va l ues="messageExclamation  
messageI n formation  messageQuestion  messageStop"/>  
 <Attribu teType  name="messageBu ttons"  d t: type="enumera ti on "  d t: va l ues="bu ttonsAbortRetryI gnore  bu ttonsOk 
bu ttonsOkCancel  bu ttonsRetryCancel  bu ttonsYesNo  bu ttonsYesNoCancel " />  
 <Attribu teType  name="messageDefau l t"  d t: type="enumera ti on "  d t: va l ues="bu ttonAbort  bu ttonRetry  
bu tton I gnore  bu ttonOk bu ttonCancel  bu ttonYes  bu ttonNo"/>  
 <Attribu teType  name="resu l tMessage"  d t: type="enumera ti on "  d t: va lues="nobutton  bu ttonAbort  bu ttonRetry 
bu tton I gnore  bu ttonOk bu ttonCancel  bu ttonYes  bu ttonNo"/>  
 <Attribu teType  name="resu l tS ta tus"  d t: type="enumera ti on "  d t: va l ues="notSupported  den ied  systemResponse  
ok"/>  
 <Attribu teType  name="ti tl e"  d t: type="stri ng "/>  
 <Attribu teType  name="helpF i l e"  d t: type="string "/>  
 <Attribu teType  name="helpContext"  d t: type="number"/>  
 < ! --  Appl ica ti on I d  speci fi es  the  s tandard  user i n terface  ca l l ed  -->  
 <E lementType  name="TextLine"  con ten t="m ixed "  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: stri ng "  requ i red="yes"/>  
 < /E lemen tType>  
 <E lementType  name="FDTUserMessage"  con ten t="m ixed "  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="messageType"  requ i red="yes"/>  
  <a ttri bu te  type="messageButtons"  requ i red="yes"/>  
  <a ttribu te  type="messageDefau l t"  requ i red="yes"/>  
  <a ttri bu te  type="ti tl e"  requ i red="yes"/>  
  <a ttri bu te  type="helpF i l e"  requ i red="no"/>  
  <a ttri bu te  type="helpContext"  requ i red="no"/>  
  <g roup  order="many">  
   <e lement  type="TextLine"  m inOccu rs="0"  maxOccu rs="*"/>  
   <e lement  type="fd t:DtmVari able"  m inOccu rs="0"  maxOccu rs="*"/>  
  < /g roup>  
  <a ttri bu te  type="resu l tMessage"  requ i red="no"/>  
  <a ttri bu te  type="resu l tSta tus"  requ i red="no"/>  
 < /E lemen tType>  
 <E lementType  name="FDT"  con ten t="m ixed "  model="closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="FDTUserMessage"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"  encod ing="UTF-8"?>  
<FDT xm lns="x-schema : FDTUserMessageSchema . xm l "  xm lns : fd t="x-schema : FDTDataTypesSchema . xml ">  
 <FDTUserMessage  messageType="messageQuestion "  messageBu ttons="bu ttonsOkCancel "  
messageDefau l t= "bu ttonCancel "  t i t l e=" I n formation ">  
  <TextLine  fd t: stri ng="Please  g ive  i n  you r name: " />  
  <TextLine  fd t: stri ng="Please  g ive  i n  you r name: " />  
  < fd t: DtmVariable  name="strUser">  
   < fd t: Va lue>  
    < fd t: Va ri an t  da taType="asci i ">  
     < fd t: S tri ngDa ta  s tri ng="New Name"/>  
    < /fd t: Vari an t>  
   < /fd t: Va lue>  
  < /fd t: DtmVari able>  
  <TextLine  fd t: s tri ng="(more  than  2  cha racters  needed ) " />  
 < /FDTUserMessage>  
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</FDT>  

 

C.21  DTMInfoListSchema 

Used  at:  I Fd tTopology: :GetDtmIn foList()  

The  XML document con tains  a  l i st  of DTM  in formation  (see  Table  C.37).  

Table  C .37  – Description  of DTM  info  l ist elements  

Tag  Description  

DtmI n foList  Col l ecti on  of e l emen ts  of DtmI n fo  s tructu res  

FDT Root tag  

 
<Schema  name="DTM In foListSchema"  xm lns="u rn : schemas-m icrosoft-com:xm l -da ta "  xm lns: d t= "u rn : schemas-
m icrosoft-com:da ta types"  xm lns : d tm I n fo="x-schema :DTMI n forma tionSchema . xm l "  xm lns : fd t= "x-
schema :FDTDataTypesSchema . xm l ">  
 < ! --Defi n i ti on  of E lements-->  
 <E lementType  name="Dtm I nfoLi st"  con ten t="e l tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="d tm I n fo:Dtm I n fo"  m inOccurs="1 "  maxOccurs="*" />  
 < /E lemen tType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Dtm I n foList"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTM I n foLi stSchema. xm l "  xm lns : fd t= "x-schema :FDTDataTypesSchema . xm l "  
xm lns: d tm I n fo="x-schema :DTM I n formationSchema. xm l ">  
 <Dtm I n foList>  
  <d tm I n fo:Dtm I nfo>  
   <d tm I n fo: FDTVers ion  ma jor="1 "  m inor="2"/>  
   < fd t: Vers ion I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 0"  da te="2000-07-01 "/>  
   <d tm I n fo:DtmDeviceTypes>  
    < fd t: DtmDeviceType>  
     < fd t: Version I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 0"  d a te="2000-08-
05"/>  
     < fd t: SupportedLanguages>  
      < fd t: LanguageI d  l anguageI d="1 1 31 "/>  
     < /fd t: SupportedLanguages>  
     < fd t: BusCa tegories>  
      < fd t: BusCa tegory  busCa tegory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
     < /fd t: BusCategories>  
    < /fd t: DtmDeviceType>  
    < fd t: DtmDeviceType>  
     < fd t: Vers ion I n forma tion  name="myname"  vendor="myVendor"  vers ion="1 . 2"  d a te="2000-03-05" />  
     < fd t: SupportedLanguages>  
      < fd t: LanguageI d  l a nguageI d="1 1 31 "/>  
     < /fd t: SupportedLanguages>  
     < fd t: BusCa tegories>  
      < fd t: BusCa tegory  busCa tegory="036D1 497-387B-1 1 D4-86E1 -00E0987270B9"/>  
      < fd t: BusCa tegory  busCa tegory="036D1 499-387B-1 1 D4-86E1 -00E0987270B9"/>  
     < /fd t: BusCa tegories>  
    < /fd t: DtmDeviceType>  
   < /d tm I n fo:DtmDeviceTypes>  
  < /d tm I n fo:DtmI n fo>  
  <d tm I n fo:Dtm I nfo>  
   <d tm I n fo: FDTVers ion  ma jor="1 "  m inor="2"/>  
   < fd t: Vers ion I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 0"  da te="2000-07-23"/>  
   <d tm I n fo:DtmDeviceTypes>  
    < fd t: DtmDeviceType>  
     < fd t: Version I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 1 "  d a te="2000-03-05" />  
     < fd t: SupportedLanguages>  
      < fd t: LanguageI d  l a nguageI d="1 1 31 "/>  
     < /fd t: SupportedLanguages>  
     < fd t: BusCa tegories>  
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      < fd t: BusCa tegory  busCa tegory="036D1 498-387B-1 1 D4-86E1 -00E0987270B9"/>  
     < /fd t: BusCategories>  
    < /fd t: DtmDeviceType>  
   < /d tm I n fo:DtmDeviceTypes>  
  < /d tm I n fo:DtmI n fo>  
 < /DtmI n foLi st>  
< /FDT>  

 

C.22  FDTTopologyImportExportSchema 

Used  at:  Private  functions  of the  Frame Appl ication .  No  i n terface  defined  wi th in  the  FDT 
speci fication  needed .  

The  XML document describes  the  topology of system.  I t  can  be  used  for import and  export of 
the  topology (see  Table  C.38  and  Table  C.39).  

Table  C .38  – Description  of topology attributes  

Attribu te  Description  

category Descri pti on  of the  structu ri ng  type  

comment Commen t wi th i n  the  con text  of the  e l emen t 

dataStream  Descri pti on  of the  data  

date  Date  of the  export  

frameAppl i cati onTag  Frame  Appl i cati on -speci fi c  tag  u sed  for i den ti fi cati on  and  navigati on  

gatewayBusCategory Un i que  i d en ti fi er for a  supported  bus  type  l i ke  Profi bus  or HART accord i ng  to  the  FDT-
speci fi c  CATID  

i den ti fi er Un i que  i d en ti fi er for the  e l emen t 

l abel  Human  readable  name  of the  ob j ect  

prog I d  Prog I d  of the  DTM  

proj ectName  Un i que  i d en ti fi er for the  proj ect  wi th i n  the  name  space  of the  Frame  Appl i cati on  

propertyName  Name  of a  property 

propertyVal ue  Val ue  of a  property 

propertyVal ueType  Type  of a  property 

systemTag  System  tag  

time  Time  of the  export  

u u i d  UU ID  of the  DTM  

 

Table  C.39  – Description  of topology elements  

Tag  Description  

ChannelNode  Descri pti on  of a  channel  wi th i n  the  topol ogy 

ChannelSubNodes  Sub  nodes  of a  channel  

Dataset Dataset  of the  DTM  

Descri pti on  Genera l  i n formati on  of the  topol ogy  

DTM  Descri pti on  of the  DTM  

BTM  Descri pti on  of the  BTM  

DTMNode  Descri pti on  of a  DTM  wi th i n  the  topol ogy  

BTMNode  Descri pti on  of a  BTM  wi th i n  the  topol ogy 

DTMSubNodes  Sub  nodes  of a  DTM  

FDT Root  tag  
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Tag  Description  

FDTChannelType  Descri pti on  of the  channel  componen t  

Prog I d  Prog I d  of the  DTM  

Property Descri t i on  of a  property wi th i n  a  PropertyBag  

PropertyBag  Descri pti on  of a  PropertyBag  

Source  Descri pti on  of the  sou rce  of the  topol ogy  

S tream  Descri pti on  of a  s tream  

Structu ri ngNode  S tructu ri ng  i n formation  of the  topol ogy 

S tructu ri ngSubNodes  Sub  notes  of a  ‘S tructu ri ngNode’  

UU ID  UU ID  of the  DTM  

 

A Frame  Appl ication  aware  of DTM  instances  hand l ing  redundant s laves  shou ld  use  a  
BusI n formation  e lement wi th in  a  DTM  e lement of the  import/export document.  

 
<Schema  name="FDTTopologyImportExportSchema"  
 xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  
 xm lns : d t="u rn : schemas-m icrosoft-com: da ta types"  
 xm lns : fd t="x-schema :FDTDataTypesSchema . xm l "  
 xm lns : d tm I n fo="x-schema :DTM I n formationSchema. xm l "  
 xm lns : btm="x-schema:BtmDa taTypesSchema. xm l "  
 xm lns : btm I n fo="x-schema :BtmI n formationSchema . xm l "  
 xm lns : d tmParam="x-schema :DTMParameterSchema . xm l "    
>                      
 < ! - -Defi n i t i on  of Attribu tes-->  
 <Attribu teType  name="da te"  d t: type="da te"/>  
 <Attribu teType  name="time"  d t: type="time"/>  
 <Attribu teType  name="comment"  d t: type="string "/>  
 <Attribu teType  name="i den ti fi er"  d t: type="stri ng "/>  
 <Attribu teType  name="l abel "  d t: type="stri ng "/>  
 <Attribu teType  name="ca tegory"  d t: type="string "/>  
 <Attribu teType  name="uu id "  d t: type="uu id "/>  
 <Attribu teType  name="prog I d "  d t: type="stri ng "/>  
 <Attribu teType  name="systemTag"  d t: type="stri ng "/>  
 <Attribu teType  name="da taStream"  d t: type="bin . hex"/>  
 <Attribu teType  name="projectName"  d t: type="stri ng "/>  
 <Attribu teType  name="propertyName"  d t: type="stri ng "/>  
 <Attribu teType  name="propertyVa lue"  d t: type="bin . hex"/>  
 <Attribu teType  name="propertyVa lueType"  d t: type="u i4"/>  
 <Attribu teType  name="frameAppl i ca ti onTag "  d t: type="stri ng "/>  
 <Attribu teType  name="ga tewayBusCategory"  d t: type="uu id "/>  
 < ! --Defi n i ti on  of E lemen ts-->  
 <E lementType  name="ChannelSubNodes"  con ten t="e l tOn ly"  model= "closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="DTMNode"  m inOccu rs="0"  maxOccu rs="*"/>  
  <e lement  type="BTMNode"  m inOccu rs="0"  maxOccu rs="*" />  
  <e lement  type="Structu ri ngNode"  m inOccurs="0"  maxOccu rs="*" />  
 < /E lementType>  
 <E lementType  name="FDTChannelType"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="fd t: Vers ion I n formation "  m inOccurs="1 "  maxOccurs="1 " />  
  <a ttri bu te  type="ga tewayBusCategory"  requ i red="no"/>  
 < /E lementType>  
 <E lementType  name="ChannelNode"  con ten t="e l tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="frameAppl ica tionTag"  requ i red="no"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type="fd t: tag "  requ i red="yes"/>  
  <a ttri bu te  type="fd t: i d "  requ i red="yes"/>  
  <e lement  type="FDTChannelType"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="ChannelSubNodes"  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lementType>  
 <E lementType  name="Structu ri ngSubNodes"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="DTMNode"  m inOccu rs="0"  maxOccu rs="*"/>  
  <e lement  type="BTMNode"  m inOccu rs="0"  maxOccu rs="*" />  
  <e lement  type="Structu ri ngNode"  m inOccurs="0"  maxOccu rs="*" />  
 < /E lementType>  
 <E lementType  name="Structu ri ngNode"  con ten t="el tOn ly"  model= "closed ">  
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  < a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" i den ti fi er"  requ i red="yes"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type="ca tegory"  requ i red="no"/>  
  <e lement  type="Structu ri ngSubNodes"  m inOccu rs="1 "  maxOccu rs="1 " />  
 < /E lementType>  
 <E lementType  name="Property"  con tent="empty"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="propertyName"  requ i red="yes"/>  
  <a ttri bu te  type="propertyVa lue"  requ i red="yes"/>  
  <a ttri bu te  type="propertyVa lueType"  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="PropertyBag"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Property"  m inOccurs="0"  maxOccu rs="*"/>  
 < /E lementType>  
 <E lementType  name="Stream"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="da taStream"  requ i red="yes"/>  
 < /E lemen tType>  
 <E lementType  name="ImportExport"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="da taStream"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="Da taset"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="systemTag"  requ i red="yes"/>  
  <g roup  m inOccu rs="1 "  maxOccu rs="1 "  order="one">  
   <e lement  type="PropertyBag"  m inOccurs="1 "  maxOccurs="1 "/>  
   <e lement  type="Stream"  m inOccurs="1 "  maxOccurs="1 "/>  
   <e lement  type=" ImportExport"  m inOccurs="1 "  maxOccurs="1 "/>  
  < /g roup>  
 < /E lementType>  
 <E lementType  name="Prog I d "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="prog I d "  requ i red="yes"/>  
 < /E lemen tType>  
 <E lemen tType  name="UU ID"  con ten t="empty"  model= "closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttribu te  type="uu id "  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="DTM"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="d tm I n fo: FDTVers ion "  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="fd t: Vers ion I n formation "  m inOccurs="1 "  maxOccurs="1 "  />  
  <e lement  type="fd t:DtmDeviceType"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="d tmParam:BusI n formation "  m inOccu rs="0"  maxOccu rs="1 "/>        
  < g roup  order="one"  m inOccu rs="1 "  maxOccurs="1 ">  
   <e lement  type="UU ID"/>  
   <e lement  type="Prog I d "/>  
  < /g roup>  
 < /E lementType>  
 <E lementType  name="BTM"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="d tm I n fo: FDTVers ion "  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="fd t: Vers ion I n formation "  m inOccurs="1 "  maxOccurs="1 "  />  
  <e lement  type="btm :BtmBlockType"  m inOccurs="1 "  maxOccurs="1 "/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="UU ID"/>  
   <e lement  type="Prog I d "/>  
  < /g roup>  
 < /E lementType>  
 <E lementType  name="DTMSubNodes"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="ChannelNode"  m inOccu rs="1 "  maxOccu rs="*" />  
 < /E lementType>  
 <E lementType  name="DTMNode"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttribu te  type=" i den ti fi er"  requ i red="yes"/>  
  <a ttri bu te  type=" label "  requ i red="yes"/>  
  <e lement  type="DTM"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="Da taset"  m inOccu rs="0"  maxOccu rs="1 "/>  
  <e lement  type="DTMSubNodes"  m inOccurs="0"  maxOccurs="1 " />  
 < /E lementType>  
 <E lementType  name="BTMNode"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" i den ti fi er"  requ i red="yes"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
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  <e lement  type="BTM"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="Da taset"  m inOccurs="0"  maxOccurs="1 "/>  
 < /E lementType>  
 <E lementType  name="Sou rce"  con ten t="empty"  model="closed ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" iden ti fi er"  requ i red="no"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type="projectName"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="Descripti on "  con tent="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="da te"  requ i red="yes"/>  
  <a ttri bu te  type="time"  requ i red="yes"/>  
  <a ttri bu te  type="comment"  requ i red="no"/>  
  <e lement  type="Source"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
 <E lemen tType  name="FDT"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Descripti on "  m inOccu rs="1 "  maxOccurs="1 "/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="DTMNode"  m inOccu rs="1 "  maxOccu rs="1 "/>  
   <e lement  type="BTMNode"  m inOccurs="1 "  maxOccurs="1 "/>  
   <e lement  type="Structu ri ngNode"  m inOccurs="1 "  maxOccu rs="1 "/>  
  < /g roup>  
 < /E lementType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"  ?>  
<FDT xm lns="x-schema :FDTTopologyImportExportSchema . xm l "  xm lns : fd t= "x-schema: FDTDataTypesSchema . xm l "  
xm lns: d tm I n fo="x-schema :DTM I n formationSchema. xm l ">  
 <Description  da te="2002-1 1 -20"  t ime="1 1 : 1 1 : 1 1 ">  
  <Source  i den ti fi er = "FBB"  l abel="ABB  F ie l dbus  Bu i l der"  projectName="LEBU I LDPC-WAL  System"/>  
 < /Descripti on>  
 <Structu ri ngNode  i den ti fi er= "B1 3A8777-AFEB-457e-A7DF-A5BEEE498CAC"  l abel="Root"  ca tegory="Doma in ">  
  <Structu ri ngSubNodes>  
   <DTMNode  i den ti fi er= "2888AF1 B-2D50-446D-86BE-9D1 6D78DF580"  l abel="Modem  1 "  >  
    <DTM>  
     <d tm I n fo: FDTVers ion  ma jor="1 "  m inor="0"/>  
     < fd t: Vers ion I n forma tion  name="HARTCommun ica tion "  vendor="ABB  Au tomation  GmbH"  
vers ion="1 . 0"  da te="2000-1 2-20"/>  
     < fd t: DtmDeviceType>  
      < fd t: Vers ion I n formation  name="HARTCommun ica ti on "  vendor="ABB  Au tomation  GmbH"  
vers ion="1 . 0"  da te="2000-1 2-20"/>  
      < fd t: SupportedLanguages>  
       < fd t: LanguageI d  l anguageI d="1 1 31 "/>  
      < /fd t: SupportedLanguages>  
      < fd t: BusCa tegories>  
       < fd t: BusCa tegory busCa tegory="036D1 498-387B-1 1 D4-86E1 -00E0987270B9"/>  
      < /fd t: BusCategories>  
     < /fd t: DtmDeviceType>  
     <Prog I d  prog I d  = "HARTComm.ABBHARTCommDTM. 1 "/>  
    < /DTM>  
    <DTMSubNodes>  
     <ChannelNode  frameAppl i ca tionTag="Channel  1 "  l abel="HART Channel "  
fd t: tag="HARTChannel "  fd t: i d="1 ">  
      <FDTChannelType  ga tewayBusCategory="036D1 498-387B-1 1 D4-86E1 -00E0987270B9">  
       < fd t: Version I n formation  name="HARTCommun ica tion "  vendor="ABB  Au toma tion  GmbH"  
vers ion="1 . 0"  da te="2000-1 2-20"/>  
      < /FDTChannelType>  
      <ChannelSubNodes>  
       <DTMNode  i den ti fi er="3E58A0F2-890F-41 1 8-9463-78C880B081 0E"  l abel="GH  1 "  >  
        <DTM>  
         <d tm I n fo: FDTVers ion  ma jor="1 "  m inor="2"/>  
         < fd t: Vers ion I n formation  name="HARTCommun ica tion "  vendor="ABB  Au tomation  
GmbH"  vers ion="1 . 0"  da te="2000-1 2-20"/>  
         < fd t: DtmDeviceType  readAccess="1 "  wri teAccess="0"  manu factu rerI d="0"  
deviceTypeI d="0"  deviceTypeI n formation="-/-">  
          < fd t: Vers ion I n formation  readAccess="1 "  wri teAccess="0"  name="Generi c  
HART"  vendor="ABB"  vers ion="1 . 0"  d a te="2002-1 1 -1 7"/>  
          < fd t: SupportedLanguages>  
           < fd t: LanguageI d  l a nguageI d="1 033"/>  
          < /fd t: SupportedLanguages>  
          < fd t: BusCa tegories>  
           < fd t: BusCa tegory  busCa tegory="036D1 498-387B-1 1 D4-86E1 -
00E0987270B9"/>  
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          < /fd t: BusCategories>  
         < /fd t: DtmDeviceType>  
         <Prog I d  prog I d="Generi cHARTDtm.Ma in "/>  
        < /DTM>  
        <Da taset  systemTag="3E58A0F2-890F-41 1 8-9463-78C880B081 0E">  
         <Stream  
da taStream="28000000500065007200730069007300740065006e007400500061 00720061 006d0065007400650072
0000000800a03200003c003f0078006d006c002000760065007200730069006f006e003d00220031 002e0030002200
3f003e000d000a003c00460044005400200078006d006c006e0073003d00220078002d0073006300680065006d0061
003a00440054004d00500061 00720061 006d"/>  
        < /Da taset>  
       < /DTMNode>  
      < /ChannelSubNodes>  
     < /ChannelNode>  
    < /DTMSubNodes>  
   < /DTMNode>  
  < /Structu ri ngSubNodes>  
 < /Structu ri ngNode>  
< /FDT>  

 

C.23  DTMDeviceListSchema 

Used  at:  I Fd tChannelSubTopology2: :SetCh i ld renAddresses()  

The  XML document contains  a  l i st  of DTM  system  tags  and  correspond ing  device  addresses  
to  set (see  Table  C. 40  and  Table  C. 41 ) .  

Table  C.40  – Description  of device  l ist  attributes  

 

NOTE  The  attri bu te  busAddress  i s  i n  s tri ng  format and  can  be  accessed  by the  Frame  Appl i cati on  i n  a  protocol  
i ndependent  way.  The  con ten ts  of the  busAddress  stri ng  i s  protocol -speci fi c.  I t  has  to  be  hand led  accord i ng  to  the  
protocol  ru l es.  

Attribu te  Description  

errorDescripti on  Deta i l ed  error i n formati on  i n  case  of d tmSpeci fi cError 

errorI n fo  To  be  used  when  DTMDeviceListSchema  i s  retu rned  to  i nd i cate  

error summary i f u sed  as  a ttri bu te  of DeviceList  e l emen t and  

error i n formati on  for a  speci fi c  add ress  when  used  i n  Device  e l emen t.  

Enumeration :  

“ok”  add ress  was  set successfu l l y – u sed  i n  DeviceList  as  wel l  as  i n  d evi ce  

“fa i l edToSet”  – u sed  i n  device  to  i n d i cate  fa i l ed  SetParameter.  

“ fa i l edDupl i cateAddress”  – used  to  i nd i cate  that  the  add ress  i s  a l ready avai l abl e  
and  cou l dn ’ t  be  set.  

“cancel l ed ”  – used  to  i nd i cate  that  the  setti ng  was  cancel l ed  by u ser.  

“d tmSpeci fi cError”  – i nd i cates  a  DTM-speci fi c  error.  I n  th i s  case  error descri pti on  
text  i s  to  be  used  to  g i ve  more  detai l ed  error i n formati on .  

showUserI n terface  I nd i cates  i f the  Commun icati on  Channel  shou ld  open  a  user i n terface  i n  order to  
get  a  protocol -speci fi c  add ress  sel ecti on  by deci s i on  of the  u ser.  

Enumeration :  

openUserI n terface  – user i n terface  shou ld  be  opened  to  request  the  add ress  
from  user 

noUserI n terface  –  no  u ser i n terface  shou l d  be  opened  

setNextVal i dAddress  – Commun icati on  Channel   has  to  set  the  next  val i d  
add ress  wi thou t  u s i ng  a  user i n terface.  I n  th i s  case  the  busAdd ress  i s  not  u sed  
by Commun icati on  Channel .  

I f th i s  attri bu te  i s  n ot set,  NoUserI n terface  i s  assumed .  
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Table  C.41  – Description  of device  l i st  elements  

 
<Schema  name="DTMDeviceLi stSchema"  xm lns="u rn : schemas-m icrosoft-com:xm l -da ta "  xm lns : d t="u rn : schemas-
m icrosoft-com:da ta types"  xm lns : fd t= "x-schema :FDTDataTypesSchema . xml ">  
 <Attribu teType  name="errorDescripti on "  d t: type="stri ng "/>  
 <Attribu teType  name="showUserI n terface"  d t: type="enumera tion "  d t: va l ues="  openUserI n terface  
noUserI n terface  setNextVa l i dAddress"/>  
 <Attribu teType  name="errorI n fo"  d t: type="enumera tion "  d t: va l ues="ok fa i l edToSet fa i l edDupl i ca teAdd ress  
cancel l ed  d tmSpeci fi cError"/>  
 <E lementType  name="BusAddress"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: busAddress"  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="BusAddressLi st"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="BusAddress"  m inOccurs="1 "  maxOccurs="*"/>  
 < /E lementType>  
 <E lementType  name="Device"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: systemTag"  requ i red="yes"/>  
  <a ttri bu te  type="errorI n fo"  requ i red="no"/>  
  <a ttri bu te  type="errorDescripti on "  requ i red="no"/>  
  <e lement  type="BusAddressList"  m inOccurs="1 "  maxOccu rs="1 "/>  
 < /E lementType>  
 <E lementType  name="DeviceLi st"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="errorI n fo"  requ i red="no"/>  
  <a ttri bu te  type="errorDescription "  requ i red="no"/>  
  <a ttri bu te  type="showUserI n terface"  requ i red="no"/>  
  <e lement  type="Device"  m inOccurs="1 "  maxOccurs="*" />  
 < /E lementType>  
 <E lemen tType  name="FDT"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="DeviceLi st"  m inOccu rs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  

 

Examples:  

<?xml  vers ion="1 . 0"  encod ing="UTF-8"?>  
<devList: FDT xm lns : devList="x-schema :DTMDeviceLi stSchema . xm l "  xm lns: fd t= "x-
schema :FDTDataTypesSchema . xm l ">  
 <devList:DeviceLi st>  
  <devLi st:Device  fd t: systemTag="DTM-1 ">  
   <devLi st: BusAddressList>  
    <devList: BusAddress  fd t: busAddress="1 "/>  
   < /devList: BusAddressList>  
  < /devList:Device>  
  <devLi st:Device  fd t: systemTag="DTM-2">  
   <devLi st: BusAddressList>  
    < devLi st: BusAddress  fd t: busAddress="2"/>  
   < /devList: BusAddressList>  
  < /devList:Device>  
  <devLi st:Device  fd t: systemTag="DTM-3">  
   <devLi st: BusAddressList>  
    <devLi st: BusAddress  fd t: busAddress="3"/>  
   < /devList: BusAddressList>  
  < /devList: Device>  
 < /devList: DeviceLi st>  

Element Description  

BusAddress  Con tai ns  a  s i ng l e  busAdd ress  

BusAddressList  Con tai ns  BusAddressLi st  

I n  order to  support  devi ces  wi th  more  than  one  add resses  (one  bus  add ress  and  
opti onal  redundancy add resses) ,  i t  sha l l  be  poss i b l e  to  provide  more  than  one  
add ress.  

Devi ce  Con tai ns  devi ce  i den ti fi cati on  i n formati on  and  system  tag  of correspond i ng  DTM .  

Devi ceList  Co l l ecti on  of Devi ces  and  opti onal  error summary.  

The  a ttri bu te  errorI n fo  shal l  be  set i f at  l east  one  Device  of the  l i s t  got  an  
errorI n fo.  
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</devList: FDT>  
 
 
<?xm l  vers ion="1 . 0"  encod ing="UTF-8"?>  
<devList: FDT xm lns : devList="x-schema :DTMDeviceLi stSchema . xm l "  xm lns: fd t= "x-
schema :FDTDataTypesSchema . xm l ">  
 <devList:DeviceLi st>  
  <devLi st:Device  fd t: systemTag="DTM-1 "  errorI n fo="fa i l edToSet"  errorDescripti on="DTM-1  not  a va i l able">  
   <devLi st: BusAddressList>  
    <devList: BusAddress  fd t: busAddress="1 "/>  
   < /devList: BusAddressList>  
  < /devList:Device>  
  <devLi st:Device  fd t: systemTag="DTM-2"  errorI n fo="fa i l edDupl i ca teAdd ress  ">  
   <devLi st: BusAddressList>  
    < devLi st: BusAddress  fd t: busAddress="2"/>  
   < /devList: BusAddressList>  
  < /devList:Device>  
  <devLi st:Device  fd t: systemTag="DTM-3"  errorI n fo="ok">  
   <devLi st: BusAddressList>  
    <devLi st: BusAddress  fd t: busAddress="3"/>  
   < /devList: BusAddressList>  
  < /devList: Device>  
 < /devList: DeviceLi st>  
< /devList: FDT>  

 

C.24 DTMSystemGuiLabelSchema 

Used  at:  IDtm2: :SetSystemGu iLabel ()  

The  XML document provides  a  system  label  (see  Table  C.42).  

Table  C .42  – Description  of gu i  label  element 

Tag  Description  

SystemGu iLabel  Descri pti on  of the  system  l abel  

 
<Schema  name="DTMSystemGu iLabelSchema"  xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  
xm lns: d t= "u rn : schemas-m icrosoft-com: da ta types"  xm lns : fd t="x-schema :FDTDataTypesSchema . xm l ">  
   
 < ! --Defi n i ti on  of E lemen ts-->  
 <E lementType  name="SystemGu iLabel "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: systemGu iLabel "  requ i red="no"/>  
 < /E lementType>  
 
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="SystemGu iLabel " />  
 < /E lementType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMSystemGu iLabelSchema . xm l "  xm lns : fd t= "x-schema : FDTDataTypesSchema . xm l ">  
 <SystemGu iLabel  fd t: nodeI d="myI d "  fd t: systemGu iLabel="Th i s  i s  the  system  l abel  of the  DTM  i n stance"  />  
< /FDT>  

 

C.25 DTMStateSchema 

The  description  of the  DTM  state  i s  used  to  i n form  a  Frame  Appl ication  i n  regard  to  the  
cu rren t state  of the  DTM  (see  Table  C. 43).  
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Table  C.43  – Description  of DTM  state  element 

Element Description  

PreviousState  previ ous  s tate  of DTM  state  mach i ne  

Cu rren tState  actua l  s tate  of DTM  state  mach i ne  

D tmStateTransi ti on  s tate  transi ti on  between  DTM  state  mach i ne  s tates  

 
<Schema  name="DTMSta teSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  xm lns: d t= "u rn : schemas-
m icrosoft-com:da ta types"  xm lns : fd t= "x-schema :FDTDataTypesSchema . xml ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <E lementType  name="PreviousSta te"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: d tmSta teMach ine"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="Curren tSta te"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttribu te  type="fd t: d tmSta teMach ine"  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="DtmSta teTrans i ti on "  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="PreviousSta te"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="Curren tSta te"  m inOccu rs="1 "  maxOccu rs="1 "/>  
  <e lement  type="fd t:Commun ica ti onError"  m inOccu rs="0"  maxOccu rs="1 "/>  
 < /E lemen tType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="DtmSta teTrans i ti on "  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMSta teSchema . xml "  xm lns : fd t= "x-schema : FDTDataTypesSchema . xm l ">  
 <DtmSta teTrans i ti on>  
  <PreviousSta te  fd t: d tmSta teMach ine="on l i ne"/>  
  <Curren tSta te  fd t: d tmSta teMach ine="commun ica ti onSet"/>  
  < fd t: Commun ica ti onError tag="myTag "  commun ica ti onError="noConnection "  descriptor="device  not  
found "/>  
 < /DtmSta teTrans i ti on>  
< /FDT>  

 

C.26 DTMEnvironmentSchema 

The  envi ronment document i s  used  to  i n form  the  DTM  abou t the  FDT version  that i s  supported  
by the  Frame  Appl ication  (see  Table  C.44).  

Table  C.44 – Description  of frame version  element 

Tag  Description  

FrameVersion  Descri bes  the  vers i on  of the  Frame  Appl i cati on  

 
<Schema  name="DTMEnvi ronmen tSchema"  xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  xm lns: d t= "u rn : schemas-
m icrosoft-com:da ta types"  
  xm lns : fd tvers="x-schema :DTMI n formationSchema . xm l "  xm lns : fd t="x-schema :FDTDataTypesSchema . xm l ">  
 <E lementType  name="FrameVers ion "  con ten t="el tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="fd tvers: FDTVersion "  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
 <E lemen tType  name="FDT"  con ten t="el tOn ly"  model= "closed ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="FrameVersion"  m inOccurs="1 "  maxOccurs="1 " />  
 < /E lementType>  
< /Schema>  
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Example  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTMEnvi ronmen tSchema . xm l "  
   xm lns : fd tvers="x-schema :DTMI n formationSchema . xm l "  
   xm lns : fd t= "x-schema : FDTDataTypesSchema . xm l "  
   xm lns: fd tappid="x-schema: FDTAppl i ca ti on I dSchema . xm l ">  
 <FrameVersion>  
  < fd tvers: FDTVers ion  ma jor="1 "  m inor="2"  release="0"  bu i l d="1 "  />  
 < /FrameVers ion>  
< /FDT>  

 

C.27  FDTConnectResponseSchema 

The  connect response  document i n forms  a  DTM  in  regard  to  the  FDT version  that i s  
supported  by the  paren t channel  (see  Table  C. 45).  

Table  C.45  – Description  of connect response element 

Tag  Description  

Paren tVersi on  Descri bes  the  vers i on  of the  paren t  componen t  

 
<Schema  name="FDTConnectResponseSchema"  xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  
xm lns: d t= "u rn : schemas-m icrosoft-com: da ta types"  
  xm lns : fd tvers="x-schema :DTM I n formationSchema . xm l "  xm lns: fd t="x-schema :FDTDataTypesSchema . xm l ">  
 <E lementType  name="Paren tVers ion "  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="fd tvers: FDTVers ion "  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lemen tType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Pa ren tVers ion"  m inOccurs="1 "  maxOccurs="1 " />  
 < /E lementType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema : FDTConnectResponseSchema . xm l "  
   xm lns : fd tvers="x-schema :DTMI n formationSchema . xm l "  
   xm lns : fd t= "x-schema : FDTDataTypesSchema . xm l "  
   xm lns: fd tappid="x-schema: FDTAppl i ca ti on I dSchema . xm l ">  
 <ParentVersion>  
  < fd tvers: FDTVers ion  ma jor="1 "  m inor="2"  release="0"  bu i l d="1 "  />  
 < /Pa ren tVers ion>  
< /FDT>  

 

C.28  TypeRequestSchema 

Used  as  parameter at:  GetDeviceI den ti fication I n formation()  to  define  the  type  for wh ich  the  
i den ti fication  i s  requested  (see  Table  C.46).  

Table  C .46  – Description  of type  request element 

 

 

 

 
<Schema  name="TypeRequestSchema"  xm lns="u rn : schemas-m icrosoft-com:xm l -da ta "  xm lns : d t= "u rn : schemas-
m icrosoft-com:da ta types"  xm lns : fd t= "x-schema :FDTDataTypesSchema . xml "  xm lns : btm="x-
schema :BtmDataTypesSchema . xm l "  xm lns : d tm in fo="x-schema :DTM I n formationSchema . xm l ">  
 <E lementType  name="FDT"  con ten t="e l tOn ly"  model="closed ">  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="fd t: DtmDeviceType"/>  

Element Description  

FDT root  tag  
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   <e lement  type="btm :BtmBlockType"/>  
  < /g roup>  
 < /E lementType>  
< /Schema>  

 

C.29  FDTScanRequestSchema 

Used  at:  I Fd tChannelScan : :ScanRequest()  

The  XML document con tains  the  range  of addresses  to  scan  (see  Table  C. 47  and  
Table  C. 48).  The  fol lowing  options  are  provided :  

•  address  range,  wh ich  cou ld  be  used  a lso  for one  address;  

•  a l l  addresses  provided  by fi e ldbus;  

•  protocol  UU ID  to  i den ti fy the  protocol  i n  case  more  than  one  protocol  i s  supported .  

Table  C.47  – Description  of scan  request attributes  

Attribu te  Description  

busAddressBeg i n  Bus  add ress  to  be  used  as  start  add ress  for topol ogy scann ing .  Format 
accord i ng  scan  response.  

busAddressEnd  Bus  add ress  to  be  used  as  end  add ress.  
Format  accord ing  scan  response.  

scanMode  Enumeration  defi nes  i f 

the  complete  add ress  range  shou l d  be  scanned  or i f 

the  CommDTM  shou l d  open  a  u ser i n terface  to  request  an  add ress  
sel ecti on  from  the  u ser.  

 

Table  C.48  – Description  of scan  request elements  

Tag  Description  

BusAdd ressRange  Con tai ns  start  and  end  add ress  of requested  bus  scan .  

BusAdd ressRanges  Con tai n i ng  l i s t  of bus  add ress  ranges  

FDT Root tag  

ScanMode  E l emen t defi nes  i f complete  bus  scan  i s  requested  or add ress  i s  to  be  
se lected  vi a  user i n terface.  

 
<?xml  vers ion="1 . 0"?>  
<Schema  name="FDTTopologyScanRequestSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  xm lns : fd t= "x-
schema :FDTDataTypesSchema . xm l ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 
 <Attribu teType  name="busAddressBeg in "  d t: type="string "/>  
 <Attribu teType  name="busAddressEnd "  d t: type="stri ng "/>  
 <Attribu teType  name="scanMode"  d t: type="enumera ti on "  d t: va l ues="a l lAdd resses  openGU I "/>  
 
 < ! --Defi n i ti on  of E lemen ts-->  
 
 <E lementType  name="BusAddressRange"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="busAddressBeg in "  requ i red="yes"/>  
  <a ttri bu te  type="busAddressEnd"  requ i red="no"/>  
 < /E lementType>  
 
 <E lemen tType  name="BusAddressRanges"  con ten t="e l tOn ly"  model="closed ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: busCa tegory"  requ i red="yes"/>  
  <e lement  type="BusScanAddressRange"  m inOccurs="1 "  maxOccurs="*" />  
 < /E lementType>  
 
 <E lementType  name="ScanMode"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="scanMode"  requ i red="yes"/>  
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  < a ttri bu te  type="fd t: busCa tegory"  requ i red="yes"/>  
 < /E lemen tType>  
 
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <g roup  order="one">  
   <e lement  type="BusScanAddressRanges"/>  
   <e lement  type="ScanMode"/>  
  < /g roup>  
 < /E lementType>  
< /Schema>  

 

•  Example  1 :  Scan  a l l  addresses  

<?xml  vers i on="1 . 0"?>  
<FDT xm lns="x-schema: FDTTopologyScanRequestSchema.xm l "  xm l ns: fd t="x-
schema: FDTDataTypesSchema. xm l ">  
 <ScanMode  scanMode=”al lAdd resses”  busCategory=”036D1 498-387B-1 1 D4-86E1 -00E0987270B9”/>  
< /FDT>  

•  Example  2 :  D isplay addresses  to  user for selection  of the  address  range  

<?xml  vers i on="1 . 0"?>  
<FDT xm lns="x-schema: FDTTopologyScanRequestSchema.xm l "  xm l ns: fd t="x-
schema: FDTDataTypesSchema. xm l ">  
 <ScanMode  scanMode=”openGU I ”  busCategory=”036D1 498-387B-1 1 D4-86E1 -00E0987270B9”/>  
< /FDT>  

•  Example  3 :  Scan  address  range  from  5  to  1 0  

<?xml  vers i on="1 . 0"?>  
<FDT xm lns="x-schema: FDTTopologyScanRequestSchema.xm l "  xm l ns: fd t="x-
schema: FDTDataTypesSchema. xm l ">  
 <BusScanAddressRanges  ”  bu sCategory=”036D1 498-387B-1 1 D4-86E1 -00E0987270B9”>  
  <  BusScanAddressRange  busAddressBeg i n="5"  busAddressEnd="1 0"  />  
 < /BusScanAddressRanges>    
< /FDT>  

•  Example  4 :  Scan  2  address  ranges  

<?xml  vers i on="1 . 0"?>  
<FDT xm lns="x-schema:FDTTopologyScanRequestSchema.xm l "  xm l ns: fd t="x-
schema: FDTDataTypesSchema. xm l ">  
 <BusScanAddressRanges  ”busCategory=”036D1 498-387B-1 1 D4-86E1 -00E0987270B9”>  
  <  F ie l dbusScanAddressRange  busAddressBeg i n="5"  busAddressEnd="1 0" />  
  <  F i e l dbusScanAddressRange  busAddressBeg i n="1 5"  busAddressEnd="20"/>  
 < /BusScanAddressRanges>   
< /FDT>  

•  Example  5:  Scan  on ly one  address  

<?xml  vers i on="1 . 0"?>  
<FDT xm lns="x-schema: FDTTopologyScanRequestSchema.xm l "  xm l ns: fd t="x-
schema: FDTDataTypesSchema. xm l ">  
 <BusScanAddressRanges  ”busCategory=”036D1 498-387B-1 1 D4-86E1 -00E0987270B9”>  
  <  F i e l dbusScanAddressRange  busAdd ressBeg i n="5" />  
 < /BusScanAdd ressRanges>    
< /FDT>  

C.30  FDTxxxIdentSchema 

Protocol -speci fic base  schema.  The  protocol -speci fic namespace  for 
FDTxxxxDeviceTypeI dentSchema and  FDTxxxxScan IdentSchema is  defined  i n  th is  schema.  

Example:  FDTHARTIdentSchema.xml  

C.31  FDTxxxDeviceTypeIdentSchema 

Used  at  IDtmIn formation2:GetDeviceI denti fication I n formation ()  
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Th is  schema is  created  speci fical l y for each  protocol .  The  XML document i s  transformed  by 
the  protocol -speci fic xs l  fi l e .  The  resu l t  of the  transformation  shal l  va l i date  against 
DTMDeviceTypeIden tSchema.  

Th is  schema references  to  the  protocol -speci fic namespace  defined  i n  FDTxxxI den tSchema.  

The  DTM  shal l  provide  at  l east one  attribu te  or the  regu lar expression  e lement for the  
requ i red  i den ti fication  elements  

Example:  FDTHARTDeviceTypeI den tSchema.xml  

C.32  FDTxxxScanIdentSchema 

Used  at:  IDtmScanEvents: :OnScanResponse()  

Th is  schema  is  protocol -speci fic.  The  XML document i s  transformed  by the  protocol -speci fic 
xs l  fi l e .  The  resu l t of the  transformation  shal l  va l idate  against DTMScan I den tSchema.  

Th is  schema references  to  the  protocol -speci fic  namespace  defined  in  FDTxxxI den tSchema.  

Example:  FDTHARTScan I dentSchema.xml  

C.33  DTMIdentSchema 

The  protocol  i ndependent i den ti fi cation  namespace  for DTMScan Iden tSchema  and  
DTMDeviceTypeIden tSchema  i s  defined  in  th is  schema  (see  Table  C. 49  and  Table  C.50).  

Table  C .49  – Description  of common  identi fication  attributes  

Attribu te  Description  

Match  Attri bu te  con tains  a  regu l ar express ion  stri ng ,  wh i ch  shal l  match  wi th  an  
attri bu te  provi ded  by scan  resu l t.  

Nomatch  Attri bu te  con tains  a  regu l ar express ion  s tri ng ,  wh i ch  shal l  not match  wi th  an  
a ttri bu te  provi ded  by scan  resu l t.  

Name  Con ta i ns  the  name  of one  s i ng le  i den ti fi cati on  i n formati on  

Val ue  Con ta i ns  the  va l ue  of one  s i ng l e  i d en ti fi cati on  i n formation  

protocolSpeci fi cName F i e l dbus  protocol -speci fi c  name.  Th i s  a ttri bu te  provi des  a  reference  to  the  
fi e l dbus  speci fi cati on .  

i dDTMSupportLevel  Defi nes  the  support  l evel  of a  DTMDeviceType  for a  phys ica l  device.  Th i s  
a ttri bu te  can  be  u sed  by a  Frame  Appl i cati on  to  d i spl ay the  support  l evel  of a  
DTM  to  the  user.  U sers  may use  th i s  i n formati on  for an  ass i gnmen t  deci s i on .  

genericSupport :  DTMDeviceType  appl i es  to  a l l  ki n d  of phys ical  devices  of the  
correspond ing  fi e l dbus  protocol  

profi l eSupport :  DTMDeviceType  appl i es  to  phys i cal  devices  of a  certa i n  profi l e  
of the  fi e l dbus  protocol .  

blockspeci ficProfi l eSupport  DTMDeviceType  appl i es  to  b locks  i ncl uded  i n  
phys ical  device  types  (e . g . :  Pressu re  TransducerB lock i n  Profi bus  PA)  

speci ficSupport  (DTMDeviceType  i s  devel oped  for th i s  physical  device  type.  

i dentSupport :  The  DTMDeviceType  i s  capabl e  to  i d en ti fy the  phys ica l  d evice  i n  
a  vendor-speci fi c  manner and  to  propose  a  better DTMDeviceType  
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Table  C.50  – Description  of common  identi fication  element 

Tag  Description  

RegExpr Con tai ns  one  or more  regu l ar express i on  a ttri bu tes  (refer to  5 . 8 . 5)  of type  
match  or nomatch .  

 
<Schema  name="DTM Iden tSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  xm lns: d t= "u rn : schemas-
m icrosoft-com:da ta types"  xm lns : fd t= "x-schema :FDTDataTypesSchema . xml ">  
 < ! --Defi n i t i on  of Attri bu tes-->  
 <Attribu teType  name="ma tch"  d t: type="stri ng "/>  
 <Attribu teType  name="nomatch "  d t: type="string "/>  
 <Attribu teType  name="name"  d t: type="stri ng "/>  
 <Attribu teType  name="va lue"  d t: type="stri ng "/>  
 <Attribu teType  name="protocolSpeci fi cName"  d t: type="string "/>  
 <Attribu teType  name=" i dDTMSupportLevel "  d t: type="enumera ti on "  d t: va l ues="generi cSupport  
profi l eSupport  b l ockspeci fi cProfi l eSupport  speci fi cSupport  i den tSupport" />  
 < ! --Defi n i t i on  of E lements-->  
 <E lementType  name="RegExpr"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type="ma tch"  requ i red="no"/>  
  <a ttri bu te  type="nomatch"  requ i red="no"/>  
 < /E lementType>  
</Schema>  

 

C.34 DTMScanIdentSchema 

The  protocol -speci fic  XML document provided  by ScanResponse  (see  Table  C. 51  and  
Table  C. 52)  i s  to  be  transformed  by the  protocol -speci fic XSLT.  The  transformation  resu l t  
shal l  va l i date  against DTMScan I dentSchema.  

Table  C.51  – Description  of scan  identi fication  attributes  

Attribu te  Description  

resu l tState  Marks  the  XML  documen t as  fi rst  provi s i onal  resu l t  provi ded  by 
ScanResponse() .  DTM  wi l l  send  fu rther provi s ional  XMLs  (resu l tState  =  
“provi s ional ” )  and  one  resu l t  documen t at  the  end  of the  scan  operati on  
(resu l tState  =  “ fi nal ” ) .  I n  case  of an  error the  resu l t  i n d i cates  th i s  by setti ng  
resu l tState  =  error.  

con fi gu redState  The  attri bu te  i s  on l y u sed  for protocol s ,  wh ich  have  a  master con fi gu rati on  l i ke  
Profi bus.  For a l l  o ther protocol s  “notAppl i cable”  i s  to  be  u sed .  

Th i s  a ttri bu te  defi nes,  i f a  scanned  modu l e  connected  to  th i s  bus  add ress  i s  i n  
con fi gu red  state  or the  a ttri bu te  i s  opti onal l y u sed  by Frame  Appl i cati ons  to  
d i sp lay the  i n formation  to  the  u ser.  

The  fol l owing  va l ues  are  va l i d  i n  the  enumerati on :  

con fi gu redAndPhysi ca l l yAvai l ab l e  

con fi gu redAndNotPhys ica l l yAvai l ab le  

avai l abl eBu tNotConfi gu red  

notAppl i cabl e   

 

Table  C .52  – Description  of scan  identi fication  elements  

Tag  Description  

I dAddress  Con tai ns  the  fi e l dbus  add ress  of a  device  or a  b l ock add ress.  

Th i s  a ttri bu te  i s  on l y avai l abl e  i n  scan  on l i ne  process  and  for i n formati on  on l y.  I t  
cannot  be  used  for match ing .  

I dBusProtocol  Provides  the  protocol  vari an t,  for example  Profi bus  PA 

I dBusProtocolVersi on  Con tai ns  the  versi on  of the  protocol ,  e . g . :  5  or 6  i n  case  of HART,  or 3 . 0  i n  case  
of Profi bus  PA.  

I dManu factu rer I den ti fi es  the  manu factu rer of the  device  or b l ock 

I dTypeID  I den ti fi es  the  devi ce  or b l ock type  
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Tag  Description  

I dSoftwareRevis ion  Con tai ns  the  software  vers i on  of the  d evi ce  or b l ock 

I dDeviceTag  Con tai ns  the  tag  of the  scanned  device  or b l ock i nstance.  Th i s  a ttri bu te  i s  on l y 
avai l abl e  i n  scan  resu l t  and  for i n formati on  on l y.  I t  cannot  be  u sed  for match ing .  

I dHardwareRevi s i on  Con tai ns  the  hardware  vers i on  of the  device  or b l ock 

I dSeri a lNumber Con tai ns  the  seri a l  n umber of a  scanned  devi ce  or b l ock.  Th i s  a ttri bu te  i s  on l y 
avai l abl e  i n  scan  on l i ne  process  and  for i n formation  on l y.  I t  cannot  be  used  for 
match ing .  

NOTE  1  Th i s  seri a l  n umber m i gh t  by on l y un i que  for one  manu factu rer and  
one  devi ce  type.  

NOTE  2  I n  order to  presen t  a  worl dwide  un i que  devi ce  i den ti fi cati on ,  a  Frame  
Appl i cati on  has  to  combine  I dManu factu rer,  I dTypeID  and  I dSeri a lNumber 

I dVal ue  Con tai ns  name  va l ue  pai r for one  i den ti fi cati on  parameter wi thou t  seman ti c  
i n formati on  for the  Frame  Appl i cati on .  

I dVal ues  L i s t  of i den ti fi cati on  e l emen ts ,  wh i ch  are  not  speci fi cal l y d efi ned  by I dxxx 
e l emen ts  l i s ted  above.  No  fu rther protocol  i ndependent  seman ti c  i n formati on  i s  
avai l abl e  for those  i d en ti fi cati on  e l ements.  

Scan I den ti fi cati on  Con tai ns  a l l  i d en ti fi cati on  e l emen ts  for one  s i ng l e  scanned  device  or b l ock.  Th i s  
i ncl udes  e l emen ts  wi th  wel l  d efi ned  semanti c  as  wel l  as  I dVal ues.  

Scan I den ti fi cati ons  L i s t  of i den ti fi cati ons  for severa l  scanned  physical  devices  or b l ocks.  

 
<Schema  name="DTMScan I den tSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  xm lns : d t="u rn : schemas-
m icrosoft-com:da ta types"  xm lns : i den t="x-schema :DTM I den tSchema . xm l "  xm lns : fd t="x-
schema : FDTDataTypesSchema . xm l ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="resu l tSta te"  d t: type="enumera ti on "  d t: va l ues="provis iona l  fi na l  error"/>  
 <Attribu teType  name="configu redSta te"  d t: type="enumera ti on "  d t: va l ues="confi gu redAndPhysica l l yAva i l able  
con fi gu redAndNotPhys ica l l yAva i l able  ava i l ableBu tNotCon fi gu red  notAppl i cable"/>  
 <E lementType  name="I dAddress"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="yes"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="I dBusProtocol "  con ten t="empty"  model="closed ">  
  <a ttribu te  type=" i den t: va lue"  requ i red="yes"/>  
  <a ttribu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="I dBusProtocolVers ion "  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lemen tType>  
 <E lementType  name="I dManufactu rer"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="I dTypeID"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lemen tType>  
 <E lementType  name="I dSoftwareRevis ion "  con ten t="empty"  model= "closed">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="I dDeviceTag "  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="I dHardwareRevis ion "  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="I dSeri a lNumber"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lemen tType>  
 <E lementType  name="I dVa lue"  con ten t="empty"  model= "closed ">  
  <a ttri bu te  type=" i den t: name"  requ i red="yes"/>  
  <a ttri bu te  type=" i den t: va lue"  requ i red="yes"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="I dVa lues"  con tent="el tOn ly"  model= "closed ">  
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  <e lement  type=" I dVa lue"  m inOccurs="0"  maxOccurs="*" />  
 < /E lementType>  
 <E lementType  name="Scan I den ti fi ca tion "  con ten t="el tOn ly"  model="closed">  
  <a ttri bu te  type="con fi gu redSta te"  requ i red="no"/>  
  <e lement  type="fd t: Commun ica ti onError"  m inOccurs="0"  maxOccurs="1 " />  
  <e lement  type="I dBusProtocol "  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="I dBusProtocolVersion"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="I dAdd ress"  m inOccurs="1 "  maxOccu rs="1 "/>  
  <e lement  type="I dManufactu rer"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type=" I dTypeID"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type=" I dSoftwareRevis ion "  m inOccurs="1 "  maxOccu rs="1 "/>  
  <e lement  type=" I dHardwareRevis ion "  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type=" I dDeviceTag"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type=" I dSeri a lNumber"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type=" I dVa lues"  m inOccurs="0"  maxOccurs="1 " />  
 < /E lementType>  
 <E lementType  name="Scan I den ti fi ca ti ons"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: busCa tegory"  requ i red="yes"/>  
  <a ttri bu te  type="resu l tSta te"  requ i red="yes"/>  
  <e lement  type="Scan I denti fi ca ti on "  m inOccurs="0"  maxOccurs="*"/>  
 < /E lemen tType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <e lement  type="Scan I denti fi ca ti ons"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  

 

C.35 DTMDeviceTypeIdentSchema 

Used  to  val idate  the  transformed  response  of:  
I DTMInformation2: :GetDeviceI den ti fication I n formation() .  

The  XML document contains  DTMDeviceType i den ti fication  i n formation  of one  
DTMDeviceType  (see  Table  C. 53).  The  document i s  va l i dated  by Frame  Appl ication  after 
XSLT transformation  i n to  a  protocol  i ndependent format.  

Table  C.53  – Description  of device  type  identi fication  element 

Tag  Description  

I dBusProtocol  See  correspond i ng  descri pti on  i n  DTMScan I den tSchema. xm l  

I dBusProtocolVersi on  

I dManufacturer 

I dTypeID  

I dSoftwareRevis ion  

I dHardwareRevi s i on  

I dDTMSupportLevel  Th i s  e l ement i s  u sed  on l y i n  DTMDeviceTypeI den tSchema  and  not  i n  
DTMScan I den tSchema.  I t  cannot  be  u sed  for match i ng .  I t  can  be  d i spl ayed  
by Frame  Appl i cati ons’  appl i cati ons  for an  ass ignmen t deci s ion  by u ser.  

I dVal ue  Con ta ins  name  val ue  pai r for one  i den ti fi cati on  parameter wi thou t  seman ti c  
i n formati on  for the  Frame  Appl i cati on .  

I dVal ues  L i s t  of i d en ti fi cati on  e l emen ts ,  wh i ch  are  not  speci fi cal l y defined  by I d xxx 
e l emen ts  l i s ted  above.  No  fu rther protocol  i ndependen t  seman ti c  
i n formati on  i s  avai l ab le  for those  i d en ti fi cati on  e l emen ts .  

Devi ceTypeI den ti fi cati on  Con ta ins  a l l  i d en ti fi cati on  e l emen ts  of a  d evice  type  for a  phys i cal  devi ce  
type  or g roup.  

Devi ceTypeI den ti fi cati ons  L i s t  of i d en ti fi cati ons  of severa l  device  types  for phys ica l  device  types.  

The  DeviceTypeI den ti fi cati ons  e l emen t shou l d  not  be  used  i n  con text  of 
XML  retu rned  by I Dtm I n formation2 : :GetDeviceI den ti fi cati on I n formati on () .  
The  e l emen t shou l d  on l y be  u sed  i n  con text of XMLs  wh ich  cou l d  con tai n  
i den ti fi cati on  i n formati on  for several  device  types  ( i . e .  
I D tmChannelSubTopology2 ,  I D tmHardwareI den ti fi cati on ) ,  
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<Schema  name="DTMDeviceTypeI den tSchema . xm l "  xm lns="u rn : schemas-microsoft-com: xm l -da ta "  
xm lns: d t="u rn : schemas-m icrosoft-com: da ta types"  xm lns : i dent="x-schema:DTM I den tSchema . xm l "  xm lns : fd t="x-
schema : FDTDataTypesSchema . xm l ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <E lementType  name="I dBusProtocol "  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
  <e lement  type=" i den t: RegExpr"  m inOccurs="0"  maxOccurs="*" />  
 < /E lementType>  
 <E lemen tType  name="I dBusProtocolVersion "  con ten t="e l tOn ly"  model="closed ">  
  <a ttribu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" iden t: protocolSpeci fi cName"  requ i red="yes"/>  
  <e lement  type=" i den t:RegExpr"  m inOccu rs="0"  maxOccurs="*"/>  
 < /E lementType>  
 <E lementType  name="I dManufactu rer"  con ten t="e l tOn ly"  model= "closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
  <e lement  type=" i den t: RegExpr"  m inOccurs="0"  maxOccurs="*" />  
 < /E lementType>  
 <E lementType  name="I dTypeID"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
  <e lement  type=" i den t:RegExpr"  m inOccurs="0"  maxOccurs="*" />  
 < /E lemen tType>  
 <E lementType  name="I dSoftwareRevis ion "  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
  <e lement  type=" iden t:RegExpr"  m inOccu rs="0"  maxOccu rs="*" />  
 < /E lementType>  
 <E lementType  name="I dHardwareRevis ion "  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
  <e lement  type=" i den t:RegExpr"  m inOccurs="0"  maxOccurs="*" />  
 < /E lemen tType>  
 <E lemen tType  name="I dDTMSupportLevel "  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" iden t: protocolSpeci fi cName"  requ i red="yes"/>  
  <e lement  type=" i den t:RegExpr"  m inOccu rs="0"  maxOccu rs="*"/>  
 < /E lementType>  
 <E lementType  name="I dVa lue"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type=" i den t: name"  requ i red="yes"/>  
  <a ttri bu te  type=" i den t: va lue"  requ i red="no"/>  
  <a ttri bu te  type=" i den t: protocolSpeci fi cName"  requ i red="yes"/>  
  <e lement  type=" i den t: RegExpr"  m inOccurs="0"  maxOccurs="*" />  
 < /E lementType>  
 <E lemen tType  name="I dVa lues"  con tent="el tOn ly"  model= "closed ">  
  <e lement  type=" I dVa lue"  m inOccurs="0"  maxOccurs="*" />  
 < /E lementType>  
 <E lementType  name="DeviceI den ti fi ca ti on "  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type=" i den t: i dDTMSupportLevel "  requ i red="yes"/>  
  <e lement  type=" I dBusProtocol "  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type=" I dBusProtocolVers ion"  m inOccurs="1 "  maxOccu rs="1 "/>  
  <e lement  type=" I dManufactu rer"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type=" I dTypeID"  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type=" I dSoftwareRevis ion "  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type=" I dHardwareRevis ion "  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="I dVa lues"  m inOccurs="0"  maxOccurs="1 " />  
 < /E lementType>  
 <E lementType  name="DeviceI den ti fi ca ti ons"  con ten t="el tOn ly"  model= "closed ">  
  <e lement  type="DeviceI den ti fi ca ti on "  m inOccurs="1 "  maxOccurs="*"/>  
 < /E lementType>  
 <E lementType  name="FDT"  con ten t="e l tOn ly"  model="closed ">  
  <e lement  type="DeviceI den ti fi ca ti ons"  m inOccurs="1 "  maxOccu rs="1 " />  
 < /E lemen tType>  
< /Schema>  

 

Example:  

HART Example  after XSLT transformation :   

<?xml  vers ion="1 . 0"?>  
< ! --  Th i s  fi l e  i s  crea ted  by  FDTxxxI den tTransforma tion . xs l  a fter transformation  of 
xxxDTMDeviceI den ti fi ca ti on I nstance. xm l  - ->  
<FDT xm lns="x-schema :DTMDeviceTypeI den tSchema . xm l "  xm lns: i den t="x-schema :DTM I den tSchema . xm l "  
xm lns: fd t="x-schema : FDTDataTypesSchema . xm l ">  
 <DeviceI den ti fi ca ti ons>  
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  <DeviceI den ti fi ca ti on  i den t: i dDTMSupportLevel="speci fi cSupport"  xm lns: i den t="x-
schema :DTM I den tSchema . xm l ">  
   < I dBusProtocol  i den t: va l ue="HART"  i den t: protocolSpeci fi cName="HART"/>  
   < I dBusProtocolVers ion  i den t: va l ue="5"  i den t: protocolSpeci fi cName="HART Revi s ion "/>  
   < I dManu factu rer i den t: va lue="1 7"  i den t: protocolSpeci fi cName="Manufactu rer I den ti fi ca tion  Code"/>  
   < I dTypeID  i den t: va lue="200"  i den t: protocolSpeci fi cName="Device  Type  Code"/>  
   < I dSoftwareRevis ion  i den t: va lue="1 1 "  i den t: protocolSpeci fi cName="Software  Revis ion "/>  
   < I dHardwareRevis ion  i den t: protocolSpeci fi cName="Hardware  Revis ion ">  
    < i den t:RegExpr ma tch="[1 23] . [0-9 ] " />  
   < /I dHardwareRevis ion>  
   < I dVa lues>  
    < I dVa lue  i den t: name="DeviceCommandRevis ionLevel "  i den t: va lue="2"  
i den t: protocolSpeci fi cName="Device  Revi s ion  Level "/>  
    < I dVa lue  i den t: name="DeviceFlag "  i den t: va l ue="0"  i den t: protocolSpeci fi cName="F lags"/>  
   < /I dVa lues>  
  < /DeviceI denti fi ca ti on>  
 < /DeviceI denti fi ca ti ons>  
< /FDT>  

 

C.36 DTMItemListSchema 

Th is  schema  (see  Table  C. 54  and  Table  C.55)  i s  used  i n  methods  re lated  to  
S ing leDataAccess  in terfaces.  

Table  C .54 – Description  of i tem  l ist attributes  

Attribu te  Description  

modu leName  Th i s  attri bu te  con ta i ns  the  name  of the  modu l e  

i temErrorDescri pti on  Enumeration  descri b i ng  an  error:  

d tmSpeci fi c:  DTM-speci fi c  error 

noLock:  i n stance  data  set cou l d  not  be  l ocked  

notLongerVal i d :  the  i tem  i s  no  l onger va l i d .  Th i s  may happen  d ue  to  
con fi gu rati on  changes  

ou tOfResources:  The  DTM  has  no  resou rces  to  perform  the  request.  Th is  may 
happen  i f the  DTM  cannot  queue  the  request.  

i nva l i dVal ue:  The  requested  va l ue  i s  i nval i d  

i temType  I n formation  whether the  i tem  fo l l ows  the  seman ti cs  d efi ned  vi a  the  genera l  ru l es  
defi ned  for a  speci fi c  protocol  (s tandard )  or a  DTM/vendor-speci fi c  semanti cs  
(speci fi c)  

l abel  Human  readable  name  

qual i tyB i ts  Qual i ty status  of the  i tem  ( i n  add i ti on  refer OPC XML-DA speci fi cati on ,  vers ion  
1 . 0)  

l im i tB i ts  L im i t  s tatus  of the  i tem  ( i n  add i ti on  refer OPC XML-DA speci fi cati on ,  vers i on  1 . 0 )  

i temKind  I d en ti fi cati on  of the  i tem  con text.  Th i s  i s  some  ki nd  of cl assi fi cati on  regard ing  the  
type  of va l ue  

Enumerations:  

en try speci fi es  that  i tem  

a l arm  con ta i ns  a l arm  l im i ts  

ana l og I npu t i s  part  of an  ana l og  i npu t  b l ock 

anal ogOu tpu t  i s  part  of an  ana l og  ou tpu t  b l ock 

computati on  i s  part  of a  compu tati on  b lock 

con ta i ned  represents  the  physi cal  characteri sti cs  of the  device  

correcti on  i s  part  of the  correcti on  b l ock 

device  represents  the  phys i cal  characteristi cs  of the  d evi ce  

d i agnosti c  i n d i cates  the  devi ce  status  

d i g i ta l I npu t i s  part  of a  d i g i ta l  i npu t  b l ock 

d i g i ta lOu tpu t i s  part  of a  d i g i ta l  ou tpu t  b l ock 
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Attribu te  Description  

d i scretI npu t i s  part  of a  d i screte  i npu t  b l ock 

d i screteOu tpu t i s  part  of a  d i screte  ou tpu t b l ock 

dynam ic i s  mod i fi ed  by the  device  wi thou t  stimu l us  from  the  
network 

frequencyI npu t  i s  part  of a  frequency i npu t  b l ock 

frequencyOutpu t  i s  part  of a  frequency ou tpu t  b l ock 

i npu t  i s  part  of an  i npu t  b l ock.  An  i npu t  b l ock i s  a  specia l  ki nd  
of compu tati on  b l ock wh i ch  does  un i t  conversi ons,  
sca l i ng ,  and  damping .  The  parameter of the  i npu t  b l ock 
parameters  can  be  determ ined  by the  ou tpu t  of another 
b l ock 

l oca l  i s  l ocal l y u sed  by the  an  appl i cati on .  Local  i tems  are  not  
s tored  i n  a  device,  bu t  they can  be  sen t to  a  d evi ce  

l oca lD ispl ay i s  part  of the  l ocal  d i sp lay b l ock.  A l oca l  d i splay b l ock 
con ta i ns  the  i tems  associated  wi th  the  l ocal  i n terface  
(keyboard ,  d i spl ay,  e tc. )  of the  device  

operate  i s  used  to  con trol  a  b l ock’ s  operati on  

ou tpu t i s  part  of the  ou tpu t  b l ock.  The  val ues  of ou tpu t  i tems  
may be  accessed  by another b l ock i npu t  

service  i s  used  when  performing  rou ti ne  mai n tenance  

tune  i s  used  to  tune  the  a l gori thm  of a  b l ock 

others  i s  used  i f a l l  o ther en tri es  d o  not  match  
 

 

Table  C .55 – Description  of i tem  l ist elements  

Tag  Description  

DtmI temI n fo  Descri bes  for example  a  parameter or a  process  va l ue  that  i s  avai l abl e  vi a  the  
s i ng le  data  access  i n terface.  The  i n formation  con ta i ns  descripti ve  attri bu tes  l i ke  
name  as  we l l  as  i n formati on  how the  i tem  i s  accessi b l e .  The  re l ati on  between  
i tem  i n formati on  and  the  i tem  i tsel f i s  real i zed  vi a  a  u n i que  i d  

Dtm I tem  Con tai ns  for example  the  va l ue  of a  parameter or a  process  val ue  and  some  
add i ti onal  opti onal  i n formati on  l i ke  time  s tamp.  

The  time  i n formation  i s  provided  based  on  UTC.  

I n  case  of a  wri te  request wi thou t  va l ues  the  i tem  carri es  no  va l ue,  means  
fd t: Vari an t  does  not  exi st  

Dtm I tem I n foLi st  Con tai n i ng  a  l i s t  of DTM  i tem  i n formati on  and /or a  l i s t  of i tem  i n formation  g roups  

Dtm I temI n foGroup  Con tai n i ng  a  l i s t  of DTM  i tem  i n formati on  

Dtm I temList  Con ta i n i ng  a  l i s t  of DTM  i tems  

i temError Con tai n i ng  a  commun icati on  or non  commun icati on  error  

I temErrorDescri pti on  Descri pti on  of non  commun icati on  error 

Un i tDescripti on  Descri pti on  of the  u n i t  of the  i tem  

Val ueDescri pti on  Descri pti on  the  val ue  of the  i tem  

RangeDescri pti ons  Descri pti on  of the  ranges  of the  i tem  

RangeDescri pti on  Descri pti on  of a  range  

UpperRangeDescripti on  Descri pti on  of the  upper range  

LowerRangeDescripti on  Descri pti on  of the  l ower range  

I temReference  Reference  to  another i tem  wi th i n  the  xm l  documen t 

Possi b l eEnumerati ons  Possi b l e  enumerati ons  of an  i tem  

Qual i ty  Descri pti on  of the  q ual i ty of the  i tem  

For wri te  requests:  
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Tag  Description  

The  Frame  Appl i cati on  may defi ne  a  qua l i ty.  

I n  case  the  underl yi ng  devi ce/parameter supports  the  q ual i ty d efi n i t i ons,  the  
val ue  and  qua l i ty shou l d  be  handed  over by DTM  to  the  device,  otherwi se  the  
DTM  shou ld  on l y process  val ues  wi th  good  qua l i ty.  

 
<Schema  name="DTM I temListSchema"  xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  xm lns : d t= "u rn : schemas-
m icrosoft-com:da ta types"  xm lns : fd t= "x-schema :FDTDataTypesSchema . xml ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="modu leName"  d t: type="stri ng "/>  
 <Attribu teType  name=" i temErrorDescripti on "  d t: type="enumera ti on "  d t: va lues="d tmSpeci fi c  noLock 
notLongerVa l i d  ou tOfResources  i nva l i dVa lue"/>  
 <Attribu teType  name=" i temType"  d t: type="enumera ti on "  d t: va l ues="standard  speci fi c"/>  
 <Attribu teType  name=" i temKind "  d t: type="enumera ti on "  d t: va lues="a la rm  ana log I npu t  ana logOutpu t 
computa ti on  con ta i ned  correcti on  device  d i agnostic  d i g i ta l I npu t  d i g i ta lOu tpu t  d i scretI npu t  d i screteOutpu t  d ynam ic 
frequencyI npu t  frequencyOutpu t  i npu t  l oca l  l oca lD i splay  opera te  ou tpu t  service  tune  others"/>  
 <Attribu teType  name=" l abel "  d t: type="stri ng "/>  
 <Attribu teType  name="qua l i tyB i ts"  d t: type="enumera ti on "  d t: va lues="bad  badConfi gu ra tionError 
badNotConnected  badDeviceFa i l u re  badSensorFa i l u re  badLastKnownVa lue  badCommFa i l u re  badOutOfService  
badWa i ti ngForI n i ti a lDa ta  uncerta i n  u ncerta i nLastUsableVa lue  uncerta i nSensorNotAccura te  uncerta i nEUExceeded  
uncerta inSubNorma l  good  goodLoca lOverri de"  />  
 <Attribu teType  name=" l im i tB i ts"  d t: type="enumera ti on "  d t: va l ues="none  l ow h i gh  constan t"/>  
 
 
 < ! --Defi n i t i on  of E lements-->  
 <E lementType  name="I temKind "  con ten t="empty"  model= "closed "  order="seq ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" i temKind "  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="Qua l i ty"  con ten t="empty"  model= "closed "  order="seq">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="qua l i tyB i ts"  requ i red="yes"/>  
  <a ttri bu te  type=" l im i tB i ts"  requ i red="no"/>  
 < /E lementType>  
 <E lemen tType  name="TimeStamp"  con ten t="empty"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: time"  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="I temErrorDescripti on "  con ten t="empty"  model= "closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type=" i temErrorDescripti on "  requ i red="yes"/>  
  <a ttri bu te  type="fd t: descriptor"  requ i red="no"/>  
 < /E lemen tType>  
 <E lemen tType  name="I temError"  con ten t="e l tOn ly"  model= "closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="0"  maxOccurs="1 ">  
   <e lement  type=" I temErrorDescripti on "/>  
   <e lement  type="fd t:Commun ica ti onError"/>  
  < /g roup>  
 < /E lemen tType>  
 <E lementType  name="Poss ibleEnumera ti ons"  con ten t="el tOn ly"  model= "closed "  >  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="fd t: Enumera torEn tri es"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
 <E lementType  name="I temReference"  con tent="empty"  model="closed "  >  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: i d ref"  requ i red="no"/>  
 < /E lemen tType>  
 <E lementType  name="LowerRangeDescription "  con ten t="el tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="0"  maxOccurs="1 ">  
   <e lement  type=" I temReference"/>  
   <e lement  type="fd t: Stri ngData "/>  
   <e lement  type="fd t: NumberDa ta "/>  
   <e lement  type="fd t: TimeData "/>  
  < /g roup>  
 < /E lemen tType>  
 <E lementType  name="UpperRangeDescription "  con ten t="el tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="0"  maxOccurs="1 ">  
   <e lement  type=" I temReference"/>  
   <e lement  type="fd t: Stri ngData "/>  
   <e lement  type="fd t: NumberDa ta "/>  
   <e lement  type="fd t: TimeData "/>  
  < /g roup>  
 < /E lemen tType>  
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 <E lementType  name="RangeDescripti on "  con ten t="el tOn ly"  model="closed">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="LowerRangeDescripti on "  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="UpperRangeDescripti on "  m inOccu rs="1 "  maxOccurs="1 "/>  
  <e lement  type="fd t: LowerRawVa lue"  m inOccu rs="0"  maxOccu rs="1 "/>                 
  <e lement  type="fd t: UpperRawVa lue"  m inOccurs="0"  maxOccurs="1 " />               
 < /E lementType>  
 <E lementType  name="RangeDescripti ons"  con ten t="e l tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="RangeDescripti on "  m inOccurs="1 "  maxOccurs="*" />  
 < /E lementType>  
 <E lementType  name="Va lueDescripti on "  con ten t="el tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Poss ibleEnumera ti ons"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
 <E lementType  name="Un i tDescripti on "  con tent="e l tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <g roup  order="one"  m inOccurs="0"  maxOccurs="1 ">  
   <e lement  type=" I temReference"  m inOccurs="1 "  maxOccurs="1 " />  
   <e lement  type="fd t: Enumera torEn try"  m inOccurs="1 "  maxOccurs="1 " />  
  < /g roup>  
 < /E lemen tType>  
 <E lementType  name="Dtm I tem I n fo"  con ten t="el tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: i d "  requ i red="yes"/>  
  <e lement  type="fd t: Semanti cI n forma tion "  m inOccurs="0"  maxOccurs="*"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type="fd t: da taType"  requ i red="yes"/>  
      <a ttri bu te  type=" i temType"  requ i red="yes"/>  
  <a ttri bu te  type="fd t: descriptor"  requ i red="no"/>  
  <a ttri bu te  type="modu leName"  requ i red="no"/>  
  <a ttri bu te  type="fd t: readAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type=" l abel "  requ i red="no"/>  
  <e lement  type=" I temKind "  m inOccurs="1 "  maxOccurs="*"/>  
  <e lement  type="Un i tDescription "  m inOccurs="0"  maxOccurs="1 " />  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="RangeDescripti ons"  m inOccu rs="0"  maxOccurs="1 "/>  
   <e lement  type="Va lueDescription "  m inOccu rs="0"  maxOccu rs="1 "/>  
  < /g roup>  
 < /E lemen tType>  
 <E lementType  name="Dtm I tem I n foGroup"  con ten t="el tOn ly"  model="closed"  order="seq ">  
   <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
   <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
   <a ttri bu te  type="fd t: semanticI d "  requ i red="yes"/>  
   <a ttri bu te  type=" label "  requ i red="no"/>  
   <e lement  type="Dtm I tem I n fo"  m inOccu rs="0"  maxOccu rs="*"/>  
   <e lement  type="Dtm I tem I n foGroup"  m inOccurs="0"  maxOccurs="*" />  
 < /E lementType>  
 <E lementType  name="Dtm I temSelecti on "  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: i d "  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="Dtm I tem"  conten t="el tOn ly"  model= "closed "  order="seq ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: i d "  requ i red="yes"/>  
  <e lement  type="TimeStamp"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="Qua l i ty"  m inOccurs="1 "  maxOccurs="1 "/>  
  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="fd t: Varian t" />  
   <e lement  type=" I temError"/>  
  < /g roup>  
 < /E lemen tType>  
 <E lementType  name="Dtm I tem I n foList"  con ten t="el tOn ly"  model= "closed "  >  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Dtm I tem I n fo"  m inOccurs="0"  maxOccurs="*"/>  
  <e lement  type="Dtm I tem I n foGroup"  m inOccu rs="0"  maxOccurs="*" />  
 < /E lementType>  
 <E lemen tType  name="Dtm I temList"  con ten t="el tOn ly"  model= "closed "  order="seq ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Dtm I tem"  m inOccu rs="1 "  maxOccurs="*"/>  
 < /E lementType>  
 <E lementType  name="Dtm I temSelecti onList"  con ten t="el tOn ly"  model="closed "  order="seq">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Dtm I temSelecti on "  m inOccurs="1 "  maxOccurs="*" />  
 < /E lementType>  
 <E lemen tType  name="FDT"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
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  < g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
   <e lement  type="Dtm I tem I n foList" />  
   <e lement  type="Dtm I temList" />  
   <e lement  type="Dtm I temSelecti onLi st"/>  
  < /g roup>  
 < /E lementType>  
< /Schema>  

 

Examples:  In fo  regard ing  the  exposed  i tems  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :DTM I temListSchema. xm l "  xm lns : fd t="x-schema : FDTDataTypesSchema . xm l ">  
 <Dtm I tem I n foList>  
  <Dtm I tem I n fo  fd t: i d= "1 "  fd t: name="PV"  fd t: da taType="fl oa t"  i temType="standard ">  
   < fd t: SemanticI n formation  semanti cI d="CMD3B5"  appl i ca tionDoma in="FDT_HART"/>  
   < I temKind  i temKind="ana log I npu t"/>  
   <Un i tDescripti on>  
    < I temReference  fd t: i d ref="2"/>  
   < /Un i tDescription>  
   <RangeDescripti ons>  
    <RangeDescripti on>  
     <LowerRangeDescripti on>  
      < I temReference  fd t: i d ref="4"/>  
     < /LowerRangeDescripti on>  
     <UpperRangeDescripti on>  
      < I temReference  fd t: i d ref= "3"/>  
     < /UpperRangeDescripti on>  
    < /RangeDescription>  
   < /RangeDescripti ons>  
  < /DtmI tem I n fo>  
  <Dtm I tem I n fo  fd t: i d="2"  fd t: name="PV_UN ITS"  fd t: da taType="byte"  i temType="standard ">  
   < fd t: SemanticI n formation  seman ti cI d="CMD3B4"  appl i ca ti onDoma in="FDT_HART"/>  
   < I temKind  i temKind="conta i ned "/>  
   <Va lueDescripti on>  
    <Poss ibleEnumera ti ons>  
     < fd t: Enumera torEn tri es>  
      < fd t: Enumera torEn try  i ndex="1 "  name=" i nH2O"  />  
       < fd t: Enumera torEn try  i ndex="2"  name=" i nHg"  />  
      < fd t: Enumera torEn try  i ndex="3"  name="ftH2O"  />  
       < fd t: Enumera torEn try i ndex="4"  name="mmH2O"  />  
       < fd t: Enumera torEn try  i ndex="5"  name="mmHg"  />  
       < fd t: Enumera torEn try  i ndex="6"  name="ps i "  />  
       < fd t: Enumera torEn try  i ndex="7"  name="bar"  />  
       < fd t: Enumera torEn try  i ndex="8"  name="mbar"  />  
       < fd t: Enumera torEn try  i ndex="9"  name="g /Sqcm"  />  
       < fd t: Enumera torEn try  i ndex="1 0"  name="kg/Sqcm"  />  
       < fd t: Enumera torEn try  i ndex="1 1 "  n ame="Pa"  />  
       < fd t: Enumera torEn try  i ndex="1 2"  name="kPa"  />  
       < fd t: Enumera torEn try  i ndex="1 3"  name="torr"  />  
       < fd t: Enumera torEn try  i ndex="1 4"  name="a tm"  />  
     < /fd t: Enumera torEn tri es>  
    < /Poss ibleEnumera ti ons>  
   < /Va lueDescripti on>  
  < /DtmI temI n fo>  
  <Dtm I tem I n fo  fd t: i d= "3"  fd t: name="PV_UPPER_RANGE_VALUE"  fd t: da taType="floa t"  
i temType="standard ">  
   < fd t: SemanticI n formation  semanti cI d="CMD1 5B3"  appl ica ti onDoma in="FDT_HART"/>  
   < I temKind  i temKind="conta i ned "/>  
   <Un i tDescripti on>  
    < I temReference  fd t: i d ref="5"/>  
   < /Un i tDescription>  
  < /DtmI tem I n fo>  
  <Dtm I tem I n fo  fd t: i d="4"  fd t: name="PV_LOWER_RANGE_VALUE"  fd t: da taType="fl oa t"  
i temType="standa rd ">  
   < fd t: SemanticI n formation  semanti cI d="CMD1 5B7"  appl i ca ti onDoma in="FDT_HART"/>  
   < I temKind  i temKind="conta i ned "/>  
   <Un i tDescripti on>  
    < I temReference  fd t: i d ref= "5"/>  
   < /Un i tDescription>  
  < /DtmI temI n fo>  
  <Dtm I tem I n fo  fd t: i d= "5"  fd t: name="PV_RANGE_VALUES_UNITS_CODE"  fd t: da taType="byte"  
i temType="standard ">  
   < fd t: Seman ticI n formation  semanti cI d="CMD1 5B2"  appl i ca ti onDoma in="FDT_HART"/>  
   < I temKind  i temKind="conta i ned "/>  
   <Va lueDescripti on>  
    <Poss ibleEnumera ti ons>  
     < fd t: Enumera torEn tri es>  
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      < fd t: Enumera torEn try  i ndex="1 "  name=" i nH2O"  />  
       < fd t: Enumera torEn try  i ndex="2"  name="i nHg"  />  
      < fd t: Enumera torEn try  i ndex="3"  name="ftH2O"  />  
       < fd t: Enumera torEn try  i ndex="4"  name="mmH2O"  />  
       < fd t: Enumera torEn try  i ndex="5"  name="mmHg"  />  
       < fd t: Enumera torEn try  i ndex="6"  name="ps i "  />  
       < fd t: Enumera torEn try  i ndex="7"  name="bar"  />  
       < fd t: Enumera torEn try i ndex="8"  name="mbar"  />  
       < fd t: Enumera torEn try  i ndex="9"  name="g /Sqcm"  />  
       < fd t: Enumera torEn try  i ndex="1 0"  name="kg /Sqcm"  />  
       < fd t: Enumera torEn try  i ndex="1 1 "  name="Pa"  />  
       < fd t: Enumera torEn try i ndex="1 2"  name="kPa"  />  
       < fd t: Enumera torEn try  i ndex="1 3"  name="torr"  />  
       < fd t: Enumera torEn try  i ndex="1 4"  name="a tm"  />  
     < /fd t: Enumera torEn tri es>  
    < /Poss ibleEnumera ti ons>  
   < /Va lueDescripti on>  
  < /DtmI temI n fo>  
 < /DtmI temI n foLi st>  
< /FDT>  

 

Selection  of i tems:  

<?xml  vers ion="1 . 0"?>  
< ! --Selecti on  of PV and  PV_UN ITS-->  
<FDT xm lns="x-schema :DTM I temListSchema. xm l "  xm lns : fd t="x-schema : FDTDataTypesSchema . xm l ">  
 <Dtm I temSelecti onLi st>  
  <Dtm I temSelecti on  fd t: i d="1 "/>  
  <Dtm I temSelecti on  fd t: i d= "2"/>  
 < /DtmI temSelecti onList>  
< /FDT>  

 

Resu lt 

<?xml  vers ion="1 . 0"?>  
< ! --Resu l t:  1 0 . 1  mbar-->  
<FDT xm lns="x-schema :DTM I temListSchema. xm l "  xm lns : fd t="x-schema : FDTDataTypesSchema . xm l ">  
 <Dtm I temList>  
  <Dtm I tem  fd t: i d="1 ">  
   <TimeStamp  fd t: time="2005-1 2-01 T1 8 : 01 : 01 "/>  
   <Qua l i ty  qua l i tyB i ts="good"/>  
   < fd t: Vari an t  da taType="fl oa t">  
    < fd t: NumberData  number="1 0 . 1 " />  
   < /fd t: Vari an t>  
  < /DtmI tem>  
  <Dtm I tem  fd t: i d="2">  
   <TimeStamp  fd t: time="2005-1 2-01 T1 8 : 01 : 02"/>  
   <Qua l i ty  qua l i tyB i ts="good"/>  
   < fd t: Vari an t  da taType="byte">  
    < fd t: NumberData  number="8"/>  
   < /fd t: Vari an t>  
  < /DtmI tem>  
 < /DtmI temList>  
< /FDT>  

 

C.37  BtmDataTypesSchema 

The  BTM  data  type  schema i s  used  as  a  g lobal  BTM  defin i tion  (see  Table  C.56  and  
Table  C.57).  Data  types  of th is  schema are  referenced  via  the  prefix btm:  wi th in  the  other 
schemas.  

Table  C.56  – Description  of BTM  data  type  attributes  

Attribute  Description  

blockCategory Un i que  i d en ti fier for a  b l ock type  l i ke  anal og  i npu t,  resource  b l ock.  

b l ockCategoryName Human  readable  b l ock type  name.   

b l ockTag  B l ock tag  i s  a  un i que  i d en ti fi er for the  b l ock.  

I n dex An  i n teger va l ue  that  provides  the  offset  from  the  beg i nn i ng  of the  b l ock or from  
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Attribute  Description  

the  beg i nn i ng  of the  structu re  

Label  Readable  name.  I f the  opti onal  attri bu te  ‘ l abe l ’  exi sts ,  the  attri bu te  ‘ name’  
con ta i ns  a  l anguage  i ndependen t  i d en ti fi er 

Profi l e  Number ass igned  by the  F ie l dbus  Foundati on  that u n i quely i den ti fi es  the  profi l e  
on  wh i ch  the  b l ock i s  based .  

profi l eRevis i on  The  revi s ion  number of the  profi l e  on  wh i ch  the  b l ock defi n i ti on  i s  based .  

S l ot  An  i n teger provi des  parameter-g rouping  number.  I n  Profi bus,  i t  can  provi de  the  
s l ot  number ( i f the  devi ce  support  s l ots).  I n  Foundati on  fi e l dbus,  i t  can  provi de  
the  appl i cati on  VFD  number i f the  i nstrumen t supports  more  than  one  appl i cati on  
VFD.  

Usage  An  i n d i cati on  of whether th i s  ob ject  may be  set  by another functi on  b l ock ( I ) ,  
provi des  a  val ue  to  another functi on  b l ock (O) ,  or on l y provides  commun icati ons  
support  (C)  to  devi ces  other than  functi on  b locks  – of type  vi s i b l e  stri ng ,  1  octet.  

 

Table  C .57  – Description  of BTM  data  type  elements  

Tag  Description  

BlockI con  I con  for a  b l ock 

B l ockTypeCategory Type  of the  b l ock 

B tmBlockType   Descri pti on  of a  b l ock type  

B tmVari abl e  B l ock variabl e  descripti on  wi th  name,  i ndex,  va l ue ,  range,  e tc.  

B tmVari ab l es  Col l ecti on  of BTM  vari ab les  

FDT Root tag  

 
<Schema  name="BtmDataTypesSchema"  
  xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  
 xm lns : d t="u rn : schemas-m icrosoft-com: da ta types"  
  xm lns : fd t="x-schema :FDTDataTypesSchema . xm l "  
>  
 
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="profi l e"  d t: type="u i2"/>  
 <Attribu teType  name="profi l eRevis ion "  d t: type="u i2 "/>  
 <Attribu teType  name="blockTag"  d t: type="string "/>  
 <Attribu teType  name="blockCa tegory"  d t: type="uu id "/>  
 <Attribu teType  name="blockCa tegoryName"  d t: type="stri ng "/>  
 <Attribu teType  name="usage"  d t: type="enumera ti on "  d t: va l ues="con ta i ned  i npu t  ou tpu t  even tSource  
eventS ink"/>  
 <Attribu teType  name=" i ndex"  d t: type="u i4"/>  
 <Attribu teType  name="s lot"  d t: type="u i4"/>  
 <Attribu teType  name=" l abel "  d t: type="stri ng "  />  
 
 < ! --Defi n i ti on  of E lements-->  
 <E lementType  name="BtmVariable"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type=" i ndex"  requ i red="yes"/>  
  <a ttribu te  type="s lot"  requ i red="no"/>  
  <a ttribu te  type="fd t: descriptor"  requ i red="no"/>  
  <a ttri bu te  type="usage"  requ i red="yes"/>  
  <e lement  type="fd t: Va lue"  m inOccu rs="1 "  maxOccu rs="1 "/>  
  <e lement  type="fd t: Un i t"  m inOccurs="0"  maxOccurs="1 "/>  
  <e lement  type="fd t:Ranges"  m inOccurs="0"  maxOccurs="1 "/>  
  <a ttri bu te  type="fd t: sta tusFlag "  requ i red="no"/>  
  <e lement  type="fd t: Sta tus I n formation "  m inOccurs="0"  maxOccurs="1 " />  
 < /E lementType>  
  
 <E lementType  name="BtmVariables"  con ten t="e l tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: name"  requ i red="yes"/>  
  <a ttri bu te  type=" l abel "  requ i red="yes"/>  
  <a ttri bu te  type=" i ndex"  requ i red="yes"/>  
  <g roup  order="many">  
   <e lement  type="BtmVariables"  m inOccu rs="0"  maxOccu rs="*" />  
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   <e lement  type="BtmVariable"  m inOccurs="0"  maxOccurs="*"/>  
  < /g roup>  
 < /E lementType>  
  
 <E lemen tType  name="B lockI con"  con ten t="empty"  model= "closed ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: pa th "  requ i red="yes"/>  
 < /E lementType>  
  
 <E lementType  name="B lockTypeCategory"  con ten t="empty"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="blockCategory"  requ i red="yes"/>  
  <a ttri bu te  type="blockCategoryName"  requ i red="no"/>  
 < /E lementType>  
  
 <E lementType  name="BtmBlockType"  con tent="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: readAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:wri teAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:manufactu rerI d "  requ i red="no"/>  
  <a ttri bu te  type="profi l e"  requ i red="no"/>  
  <a ttri bu te  type="profi l eRevis ion "  requ i red="no"/>  
  <e lement  type="fd t: Vers ion I n formation "  m inOccu rs="1 "  maxOccu rs="1 " />  
  <e lement  type="fd t: SupportedLanguages"  m inOccurs="0"  maxOccurs="1 " />  
  <e lement  type="B lockTypeCategory"  m inOccurs="0"  maxOccu rs="1 " />  
  <e lement  type="fd t: BusCategories"  m inOccu rs="1 "  maxOccurs="1 "/>   
  <e lement  type="B lockI con "  m inOccu rs="0"  maxOccu rs="1 "/>   
 < /E lemen tType>  
< /Schema>  

 

C.38  BtmInformationSchema 

Used  at:  I BtmI n formation : :GetI n formation()  

The  XML document provides  BTM-speci fic i n formation  (see  Table  C.58).  

Table  C.58  – Description  of BTM  information  elements  

Tag  Description  

BtmBlockTypes  Col l ecti on  of b l ock types  

B tm I n fo  Descri bes  the  BTM  i tse l f 

FDT Root tag  

 
<Schema  name="BtmI n formationSchema"  
 xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  
 xm lns : d t="u rn : schemas-m icrosoft-com: da ta types"  
 xm lns : fd t="x-schema :FDTDataTypesSchema . xm l "  
 xm lns : d tm in fo="x-schema :DTM I n formationSchema. xm l "  
 xm lns : btm="x-schema:BtmDa taTypesSchema. xm l "  
>  
   
 < ! --Defi n i ti on  of E lemen ts-->  
  
 <E lementType  name="BtmBlockTypes"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="btm :BtmBlockType"  m inOccurs="1 "  maxOccurs="*" />  
 < /E lementType>  
 <E lemen tType  name="BtmI n fo"  con ten t="el tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="d tm in fo: FDTVers ion "  m inOccu rs="1 "  maxOccurs="1 " />  
  <e lement  type="fd t: Vers ion I n formation "  m inOccurs="1 "  maxOccurs="1 " />  
  <e lement  type="BtmBlockTypes"  m inOccu rs="1 "  maxOccu rs="*"/>  
 < /E lemen tType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Btm I nfo"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  
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Example:  

<?xml  vers ion= '1 . 0 '?>  
<FDT 
 xm lns="x-schema :Btm I n formationSchema . xml "  
 xm lns : fd t="x-schema :FDTDataTypesSchema . xm l "  
 xm lns : d tm in fo="x-schema :DTM I n formationSchema. xm l "  
 xm lns : btm="x-schema :BtmDataTypesSchema. xm l "  
>  
 <B tmI n fo>  
  <d tm in fo: FDTVers ion  ma jor="1 "  m inor="2"/>  
  < fd t: Vers ion I n formation  name="myname"  vendor="myVendor"  vers ion="1 . 0"  da te="2002-06-20"/>  
  <BtmBlockTypes>  
   <btm:BtmBlockType  profi l e="257"  profi l eRevis ion="1 ">  
    < fd t: Vers ion I n formation  name="AI "  vendor="myVendor"  vers ion="1 . 0"  da te="2002-06-20"/>  
    < fd t: SupportedLanguages>  
     < fd t: LanguageI d  l a nguageI d="1 1 31 "/>  
    < /fd t: SupportedLanguages>  
    <btm:B lockTypeCategory b l ockCategory="D8AF8561 -F1 74-451 d -AE87-E467CBE7907A"  
b l ockCa tegoryName="Ana log  I npu t" />  
    < fd t: BusCa tegories>  
     < fd t: BusCa tegory  busCa tegory="036D1 693-387B-1 1 D4-86E1 -00E0987270B9"/>  
    < /fd t: BusCategories>  
   < /btm :BtmBlockType>  
  < /BtmBlockTypes>  
 < /B tm I n fo>  
< /FDT>  

 

C.39  BtmParameterSchema 

Used  at:  

I BtmParameter: :GetParameters()  

I BtmParameter: : SetParameters()  

The  XML document provides  a l l  i nstance-speci fic i n formation  about the  b lock (see  
Table  C.59).  

Table  C.59  – Description  of BTM  parameter elements  

Tag  Description  

BtmBlock Descri ption  of the  B l ock i nstance.  

B tmExportedVari abl es  Col l ecti on  of BTM  vari ab les  for common  access.  Th i s  means  that the  Frame  
Appl i cati on ,  DTMs  or o ther BTMs  are  a l l owed  access  to  the  data  wi th i n  th i s  
secti on  

FDT Root tag  

 
<Schema  name="BtmParameterSchema"  
 xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  
 xm lns : d t="u rn : schemas-m icrosoft-com: da ta types"  
 xm lns : fd t="x-schema :FDTDataTypesSchema . xm l "  
 xm lns : btm="x-schema:BtmDa taTypesSchema . xm l "  
>  
 
 <E lementType  name="BtmExportedVari ables"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="btm :BtmVariables"  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lemen tType>  
 
 
 < ! --Defi n i ti on  of E lements-->  
 <E lementType  name="BtmBlock"  con ten t="el tOn ly"  model= "closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: readAccess"  requ i red="no"/>  
  <a ttri bu te  type="fd t:wri teAccess"  requ i red="no"/>  
  <a ttribu te  type="fd t: tag "  requ i red="yes"/>  
  <e lement  type="fd t:ChannelReferences"  m inOccu rs="0"  maxOccu rs="1 "/>  
  <e lement  type="BtmExportedVari ables"  m inOccu rs="0"  maxOccurs="1 "/>  
 < /E lementType>  
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 <E lementType  name="FDT"  con ten t="e l tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: storageSta te"  requ i red="yes"/>  
  <a ttri bu te  type="fd t: da taSetSta te"  requ i red="yes"/>  
  <e lement  type="btm :BtmBlockType"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="BtmBlock"  m inOccurs="1 "  maxOccu rs="1 " />   
 < /E lementType>  
< /Schema>  

 

Example:  

<?xml  vers ion="1 . 0"?>  
<FDT xm lns="x-schema :BtmParameterSchema . xm l "  
  xm lns : fd t= "x-schema:FDTDa taTypesSchema. xm l "  
  xm lns : btm="x-schema :BtmDataTypesSchema . xm l "  
  fd t: s torageSta te="persi sten t"  fd t: da taSetSta te="defau l t">   
  
 <btm:BtmBlockType  profi l e="257"  profi l eRevis ion="1 ">  
  < fd t: Vers ion I n formation  name="AI "  vendor="myVendor"  vers ion="1 . 0"  da te="2002-06-20"/>  
  < fd t: SupportedLanguages>  
   < fd t: LanguageI d  l anguageI d="1 1 31 "/>  
  < /fd t: SupportedLanguages>  
  <btm:B lockTypeCa tegory  b l ockCategory="D8AF8561 -F1 74-451 d -AE87-E467CBE7907A"  
b l ockCategoryName="Ana log  I npu t"/>  
  < fd t: BusCa tegories>  
   < fd t: BusCa tegory  busCa tegory="036D1 693-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t: BusCategories>  
 < /btm :BtmBlockType>  
 
 <B tmBlock fd t: tag="SomeTag">  
  <BtmExportedVari ables>  
   <btm :BtmVariables  fd t: name="FF_BLOCK"  l abel= "FF_BLOCK"  i ndex="528">  
    <btm:BtmVariables  fd t: name="B lockDescriptor"  l abel= "B lockDescriptor"  i ndex="528">  
     <btm:BtmVariab le  fd t: name="B lockTag"  l abel= "B lockTag"  i ndex="528"  s l ot= "1 "  
u sage="con ta ined ">  
      < fd t: Va lue>  
       < fd t: Vari an t  da taType="asci i "  >  
        < fd t: S tri ngDa ta  s tri ng="MyBlock"/>  
       < /fd t: Varian t>  
      < /fd t: Va lue>  
     < /btm :BtmVariable>  
     <btm:BtmVariable  fd t: name="Profi l e"  l abel= "Profi l e"  i ndex="528"  s l ot= "1 "  usage="con ta i ned ">  
      < fd t: Va lue>  
       < fd t: Vari an t  d a taType=" in t"  >  
        < fd t: NumberData  number="257"/>  
       < /fd t: Vari an t>  
      < /fd t: Va lue>  
     < /btm :BtmVariable>  
     <btm:BtmVariable  fd t: name="Profi l eRevis ion"  l abel= "Profi l eRevis ion "  i ndex="528"  
usage="con ta ined ">  
      < fd t: Va lue>  
       < fd t: Vari an t  d a taType=" in t"  >  
        < fd t: NumberData  number="257"/>  
       < /fd t: Vari an t>  
      < /fd t: Va lue>  
     < /btm :BtmVariable>  
     <btm:BtmVariable  fd t: name="Execu tionTime"  l abel="Execu tionTime"  i ndex="528"  
usage="con ta ined ">  
      < fd t: Va lue>  
       < fd t: Va ri an t  da taType=" i n t"  >  
        < fd t: NumberData  number="1 280"/>  
       < /fd t: Va ri an t>  
      < /fd t: Va lue>  
     < /btm :BtmVariable>  
     <btm:BtmVariable  fd t: name="PeriodOfExecution "  l abel="PeriodOfExecu tion"  i ndex="528"  
usage="con ta ined ">  
      < fd t: Va lue>  
       < fd t: Vari an t  da taType=" i n t"  >  
        < fd t: NumberData  number="1 280"/>  
       < /fd t: Vari an t>  
      < /fd t: Va lue>  
     < /btm :BtmVariable>  
     <btm :BtmVariable  fd t: name="NextFBToExecu te"  l abel= "NextFBToExecu te"  i n dex="528"  
usage="con ta ined ">  
      < fd t: Va lue>  
       < fd t: Vari an t  da taType=" i n t"  >  
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        < fd t: NumberData  number="0"/>  
       < /fd t: Vari an t>  
      < /fd t: Va lue>  
     < /btm :BtmVariable>  
     <btm:BtmVariable  fd t: name="NumOfParms"  l abel="NumOfParms"  i ndex="528"  
usage="con ta ined ">  
      < fd t: Va lue>  
       < fd t: Va ri an t  da taType=" i n t"  >  
        < fd t: NumberData  number="38"/>  
       < /fd t: Va ri an t>  
      < /fd t: Va lue>  
     < /btm :BtmVariable>  
    < /btm :BtmVariables>  
    <btm:BtmVariable  fd t: name="ST_REV"  l abel="Sta ti c  Revis ion "  i ndex="529"  u sage="con ta i ned ">  
     < fd t: Va lue>  
      < fd t: Vari an t  da taType=" i n t"  >  
       < fd t: NumberData  number="1 5"/>  
      < /fd t: Vari an t>  
     < /fd t: Va lue>  
    < /btm :BtmVariable>  
    <btm:BtmVariable  fd t: name="TAG_DESC"  l abel= "Tag  descripti on "  i ndex="530"  usage="con ta i ned ">  
     < fd t: Va lue>  
      < fd t: Vari an t  da taType="asci i "  >  
       < fd t: S tri ngDa ta  s tri ng="MyBlock"/>  
      < /fd t: Vari an t>  
     < /fd t: Va lue>  
    < /btm :BtmVariable>  
    <btm:BtmVariab le  fd t: name="And  so  on "  l abel= " . . . "  i ndex="530"  u sage="con ta i ned ">  
     < fd t: Va lue>  
      < fd t: Va ri an t  da taType="asci i "  >  
       < fd t: S tri ngDa ta  stri ng="To  be  con ti nued "/>  
      < /fd t: Va ri an t>  
     < /fd t: Va lue>  
    < /btm :BtmVariab le>  
   < /btm :BtmVariab les>  
  < /BtmExportedVari ables>  
 < /BtmBlock>  
< /FDT>  

 

C.40  BtmIni tSchema 

Used  at:  I Btm: : I n i tNew()  

The  XML document con tains  i n formation  concern ing  the  b lock type  (see  Table  C.60).  

Table  C.60  – Description  of BTM  in i t  element 

Tag  Description  

FDT Root  tag  

 
<Schema  name="BtmI n i tSchema"  
 xm lns="u rn : schemas-m icrosoft-com :xm l -da ta "  
  xm lns : d t="u rn : schemas-m icrosoft-com: da ta types"  
  xm lns : btm="x-schema:BtmDa taTypesSchema . xm l "  
>  
 <E lementType  name="FDT"  con ten t="e l tOn ly"  model="closed ">  
  <e lement  type="btm :BtmB lockType"/>  
 < /E lemen tType>  
< /Schema>  

 

Example:  

<?xml  vers ion= '1 . 0 '?>  
<FDT 
 xm lns="x-schema :Btm I n i tSchema . xm l "  
  xm lns : fd t="x-schema :FDTDataTypesSchema . xm l "  
  xm lns : btm="x-schema:BtmDataTypesSchema. xm l "  
>  
 <btm:BtmBlockType  profi l e="257"  profi l eRevis ion="1 ">  
  < fd t: Vers ion I n formation  name="AI "  vendor="myVendor"  vers ion="1 . 0"  da te="2002-06-20"/>  
  < fd t: SupportedLanguages>  
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   < fd t: LanguageI d  l a nguageI d="1 1 31 "/>  
  < /fd t: SupportedLanguages>  
  <btm :B lockTypeCategory b l ockCategory="D8AF8561 -F1 74-451 d -AE87-E467CBE7907A"  
b l ockCa tegoryName="Ana log  I npu t" />  
  < fd t: BusCa tegories>  
   < fd t: BusCa tegory  busCa tegory="036D1 693-387B-1 1 D4-86E1 -00E0987270B9"/>  
  < /fd t: BusCategories>  
 < /btm :BtmBlockType>  
< /FDT>  

 

C.41  BtmInfoListSchema 

The  BTM  in formation  l i st i s  used  to  i n form  abou t the  avai lable  BTMs  (see  Table  C. 61 ) .  

Table  C.61  – Description  of BTM  info  l ist  element 

Tag  Description  

BtmI nfoLi st  L i st  of B tm I n fo  

 
<Schema  name="BtmI n foLi stSchema"  xm lns="u rn : schemas-m icrosoft-com:xm l -da ta "  xm lns : d t="u rn : schemas-
m icrosoft-com:da ta types"  xm lns : btm="x-schema :Btm I n formationSchema. xml "  xm lns : fd t= "x-
schema : FDTDataTypesSchema . xm l ">  
 < ! --Defi n i ti on  of E lemen ts-->  
 <E lementType  name="BtmI n foLi st"  con ten t="e l tOn ly"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="btm :Btm I nfo"  m inOccurs="1 "  maxOccurs="*"/>  
 < /E lementType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="Btm I n foList"  m inOccu rs="1 "  maxOccu rs="1 "/>  
 < /E lementType>  
< /Schema>  
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Annex D  
( i nformative)  

 
FDT XML styles  – Documentation  

 

Used  at:  IDtmDocumentation : :GetDocumentation()  

The  XML document con tains  an  example  FDT style  for documentation .  

<?xml  vers ion="1 . 0"?>  
<xs l : s tylesheet  vers ion="1 . 0"   
    xm lns: xs l="h ttp: //www.w3. org /TR/WD-xs l "   
    xm lns: xs l t="h ttp: //www.w3.org /1 999/XSL/Transform"  
    xm lns="h ttp: //www.w3. org /TR/REC-h tm l40"   
    resu l t-ns="">  
 
 <xs l : templa te  ma tch="/">  
  <xs l : apply-templa tes  select= "FDT"/>  
  <B>2.  Appl i ca ti on  Area<HR/>  
 3 .  Opera ti ng  Mode  and  System  S tructu re<HR/>  
 4 .  I npu t<HR/>  
 5 .  Ou tpu t<HR/>  
 6 .  Characteri s ti cs<HR/>  
 7 .  Opera ti ng  Cond i ti on<HR/>  
 8 .  Mechan ica l  Des ign<HR/>  
 9 .  D i splay  and  Con trol  I n terface  <HR/>  
 1 0 .  Auxi l i a ry  Supply<HR/>  
 1 1 .  Certi fi ca tes  and  Approva ls<HR/>  
 1 2 .  Ordering  I n formation<HR/>  
 1 3 .  Externa l  S tandards  and  Techn ica l  Speci fi ca ti ons<HR/>  
 1 4 .  Device  Variables</B>  
 <BR/>  
   <d i v>  
    <TABLE>  
       <xs l : apply-templa tes  select= "FDT/DocumentVari ab le"/>  
    < /TABLE>  
    <br/>  
    <d l>  
     <xs l : for-each  select= "FDT/DocumentVari ab les">  
         <d t>   <b>  <xs l : va l ue-of select="@fd t: name"/>  < /b><br/></d t>  
      <dd>  
      <d iv>  
       < tab le>  
       <xs l : apply-templa tes  select= "DocumentVari able"/>  
       < /tab le>  
 
       < xs l : apply-templa tes  se lect= "Documen tVari ables"/>  
            < /d iv>  
            < /dd>  
     < /xs l : for-each>  
    < /d l>  
   < /d iv>  
  <HR/>  
  <xs l : apply-templa tes  select= "FDT/DTMStyleForCompleteDocument"/>  
  <xs l : apply-templa tes  select= "FDT/DTMSpeci fi cXMLData "/>  
 < /xs l : templa te>  
 
    <xs l : templa te  ma tch="DocumentVari ables">  
  <d l>  
  <d t>   <b>  
      <xs l : va l ue-of select= "@fdt: name"/>  < /b><br/></d t>  
   <xs l : i f test= " . /Graph icReference">  
        < I MG>  
     <xs l : a ttri bu te  name="SRC">  
       < xs l : va l ue-of se lect=" . /Graph icReference/@pa th "/>  
     < /xs l : a ttri bu te>  
     <xs l : a ttri bu te  name="wid th ">200</xs l : a ttribu te>  
    < /IMG>  
   < /xs l : i f>  
  <dd><d iv>  
         < tab le>  
          < xs l : apply-templa tes  select= "Documen tVari able"/>  
        < /table>  
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        <xs l : apply-templa tes  select="DocumentVari ables"/>  
        < /d i v>  
        < /dd>  
      < /d l>  
      <br/>  
    < /xs l : templa te>  
 
 <xs l : templa te  ma tch="DocumentVari ab le">  
  <TR>  
   <TD>  
        <xs l : va l ue-of select="@fd t: name"/>  
   < /TD>  
   <TD>&#1 60; < /TD>  
  < /TR>  
  <TR>  
   <TD>&#1 60; </TD>  
   <TD>  
    <TABLE>  
     <TR>  
      <TD>Va lue: < /TD>  
      <TD>  
       < xs l : va l ue-of select= "@fd t: d isp lay"/>  
      < /TD>  
      <TD>Sta te: < /TD>  
      <TD>  
       <xs l : va l ue-of select= "@fdt: sta tusF lag "/>  
      < /TD>  
     < /TR>  
     <TR>  
      <TD>  
       <BR/>  
      < /TD>  
     < /TR>  
     <TR>  
      <TD>Descriptor: < /TD>  
      <TD>  
       <xs l : va l ue-of select= "@fd t: descriptor" />  
      < /TD>  
     < /TR>  
     <xs l : i f  test="fd t: Un i t">  
      < xs l : apply-templa tes  select= "fd t: Un i t"/>  
     < /xs l : i f>  
     <xs l : i f test= "fd t: Ranges">  
      < xs l : apply-templa tes  se lect="fd t:Ranges"/>  
     < /xs l : i f>  
    < /TABLE>  
   < /TD>  
  < /TR>  
  <TR>  
   <TD>  
    <HR/>  
   < /TD>  
   <TD>  
    <HR/>  
   < /TD>  
  < /TR>  
 < /xs l : templa te>  
 <xs l : templa te  ma tch="fd t: Un i t">  
  <TR>  
   <TD>  
    <BR/>  
   < /TD>  
  < /TR>  
  <TR>  
   <TD>Un i t: < /TD>  
   <TD>  
    <xs l : va l ue-of select= " . /fd t: Enumera torVari able/fd t: Vari ab le/fd t: Enumera torEn try/@name"/>  
   < /TD>  
  < /TR>  
  <TR>  
   <TD>Un i t  Descriptor: < /TD>  
   <TD>  
    <xs l : va lue-of se lect=" . /fd t: Enumera torVari able/fd t: Vari able/fd t: Enumera torEn try/@descriptor"/>  
   < /TD>  
  < /TR>  
 < /xs l : templa te>  
 <xs l : templa te  ma tch="fd t: Ranges">  
  <TR>  

Copyright International  Electrotechnical  Commission  



 –  31 2  – I EC  TR 62453-41 :201 6    I EC  201 6  

   <TD>  
    <BR/>  
   < /TD>  
  < /TR>  
  <TR>  
   <TD>Ranges</TD>  
  < /TR>  
  <TR>  
   <TD>Lower Va lue: < /TD>  
   <TD>  
    <xs l : va l ue-of select=" . /fd t: Range/fd t: LowerRange/fd t: NumberDa ta /@number"/>  
   < /TD>  
  < /TR>  
  <TR>  
   <TD>Upper Va lue: < /TD>  
   <TD>  
    <xs l : va l ue-of select=" . /fd t: Range/fd t: UpperRange/fd t: NumberDa ta /@number"/>  
 
   < /TD>  
  < /TR>  
 < /xs l : templa te>  
 <xs l : templa te  ma tch="FDT/DTMStyleForCompleteDocumen t">  
  <B>1 5.  Add i ti ona l  Vendor speci fic  Documenta ti on</B>  
  <BR/>  
  <xs l : va l ue-of select=" . " />  
  <HR/>  
 < /xs l : templa te>  
  
 <xs l : templa te  ma tch="FDT">  
  <TABLE  wid th="1 00%">  
   <TR>  
    <TD  wid th="1 00%"  va l i gn="bottom">  
     <H2>FDT Device  Documen ta tion</H2>  
    < /TD>  
    <TD  wid th="1 20">  
     < I MG  SRC="fd tl ogo. g i f"  wi d th="1 00"  hei gh t="1 00"/>  
    < /TD>  
   < /TR>  
   <TR>  
    <TD>  
     <H 1 >  
      <xs l : va l ue-of select="@ti tl e"/>  
     < /H 1 >  
    < /TD>  
   < /TR>  
  < /TABLE>  
  <HR/>  
  <B>1 .  I den ti fi ca ti on</B>  
  <BR/>  
  <TABLE>  
   <TR>  
    <TD>  
     <TABLE>  
      <TR>  
       <TD>Manufactu rer: < /TD>  
       <TD>  
        <xs l : va l ue-of select="@dtm i :manu factu rerI d "/>  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>Class i fi ca ti on : < /TD>  
       <TD>  
        <xs l : va l ue-of select="@fdt: classi fi ca ti on I d "/>  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>Device  Type: < /TD>  
       <TD>  
        <xs l : va l ue-of select="@dtm i : deviceTypeI d "/>  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>Device  Type  I n formation : < /TD>  
       <TD>  
        <xs l : va l ue-of select="@dtm i : deviceTypeI n forma tion "/>  
       < /TD>  
      < /TR>  
      <TR>  
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       <TD>Da te: < /TD>  
       <TD>  
        <xs l : va l ue-of select="@fdt: da te"/>  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>Descriptor: < /TD>  
       <TD>  
        <xs l : va l ue-of select= "@fdt: descriptor" />  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>  
        <BR/>  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>Vers ion : </TD>  
       <TD>  
        <xs l : va l ue-of se lect="fd t: Vers ion I n formation /@name"/>  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>Vendor: < /TD>  
       <TD>  
        <xs l : va l ue-of se lect="fd t: Vers ion I n formation /@vendor"/>  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>Vers ion 's  vers ion : < /TD>  
       <TD>  
        <xs l : va l ue-of select="fd t: Vers ion I n forma tion /@vers ion "/>  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>Vers ion 's  da te: < /TD>  
       <TD>  
        < xs l : va lue-of se lect="fd t: Vers ion I n formation /@date"/>  
       < /TD>  
      < /TR>  
      <TR>  
       <TD>Vers ion 's  descriptor: < /TD>  
       <TD>  
        <xs l : va l ue-of se lect="fd t: Vers ion I n formation /@descriptor" />  
       < /TD>  
      < /TR>  
     < /TABLE>  
    < /TD>  
    <TD  wid th="400"  a l i gn="ri gh t">  
      <xs l : i f test="Documen tVari ables/Graph icReference">  
     < IMG>  
      < xs l : a ttri bu te  name="SRC">  
       <xs l : va l ue-of select= "DocumentVari ab les/Graph icReference/@pa th "/>  
      < /xs l : a ttri bu te>  
      <xs l : a ttri bu te  name="wid th ">200</xsl : a ttribu te>  
     < /IMG>  
      < /xs l : i f>  
    < /TD>  
   < /TR>  
  < /TABLE>  
  <HR/>  
 < /xs l : templa te>  
< /xs l : s tylesheet>  
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Annex E  
( informative)  

 
FDT XSL Transformation  

 

E.1  Identi fication  transformation  

I n  order to  transform  protocol -speci fic XML documents  to  protocol  i ndependent XML 
documents,  protocol -speci fic XSL  transformations  are  to  be  used .  

Syn tax i n  th is  document:  FDTxxxI dentTransformation . xsl  where  xxx i s  the  protocol  
i denti fication .  

Examples:  

FDTHARTIdentTransformation . xsl  

FDTProfibusI den tTransformation . xsl  

Frame  Appl ication  has  to  copy th i s  xsl  fi l e  provided  by Commun ication  DTMs i n to  the  
protocol -speci fic schema  path  and  perform  i t  to  get protocol  i ndependent formatted  
i denti fication  documents,  wh ich  can  be  val idated  using  DTM[Scan |DeviceType]Schema.xml .  

E.2  H int 

I t  i s  strong ly recommended  for Commun ication  DTMs  to  use  the  officia l  transformation  style  
sheets  from  FDT Group.  

Refer to  best practice  document for more  in formation  abou t tasks  and  ru les.  
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XSLT
processor

validates

FDTHARTScanIdentSchema

FDTHARTIdentSchema

DTMIdentSchema

DTMScanIdentSchema.xml

FDTDataTypesSchema

DTMScanIdentificationInstance.xml

HartDTMScanIdentificationInstance.xml

FDTHARTIdentTransformation.xsl

 

XSLT
processor

val idates

FDTHARTDeviceTypeIdentSchema

FDTHARTIdentSchema

DTMDeviceTypeIdentSchema.xml

FDTDataTypesSchema

DTMDeviceIdentificationInstance.xml

HartDTMDeviceIdentificationInstance.xml

FDTHARTIdentTransformation.xsl

DTMIdentSchema  

Figure  E.1  – XSLT role  

I n  F igure  E . 1  the  l eft  figu re  describes  the  role  of the  XSLT for HART for the  scan  workflow.  
The  XSLT is  processed  by a  Frame  Appl ication .  See  XSLT implementations  i n  5 . 8 . 2 .  

The  righ t fi gu re  describes  the  role  of the  XSLT for HART for the  DTM  device  iden ti fication  
workflow.  

Such  a  protocol -speci fi c transformation  style  sheet processes  protocol -speci fic XML 
documents  returned  by OnScanResponse()  as  wel l  as  GetDeviceI den ti fication I n formation()  
and  creates  protocol  i ndependent XML-documents.  

•  Al l  protocol -speci fic data  formats  are  converted  to  strings.  

Al l  defined  attribu tes  wi th  semantic mean ing  are  transformed  to  defined  protocol  i ndependent 
semantic tags.  The  semantic tag  mapping  ru les  are  defined  for each  protocol  i n  the  
correspond ing  protocol -speci fic parts  of the  I EC  62453  series  (parts  3xy).  
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Annex F  
(normative)  

 
Channel  schema 

 

F.1  FDTBasicChannelParameterSchema 

Channels  that do  not have  any process  re lated  data  (e. g .  a  pure  Commun ication  Channel )  
shou ld  return  a  document based  on  FDTBasicChannelParameterSchema.  

I t  i s  recommended ,  to  return  i nstead  of an  empty document a  document based  on  the  
FDTBasicChannelParameterSchema.  

Used  at:  

I Fd tChannel : :GetChannelParameters()  

I Fd tChannel : :SetChannelParameters()  

The  XML document describes  how to  access  a  channel  wi thou t process  data  (see  Tables  F . 1  
and  F . 2).  

Table  F.1  – Description  of basic  channel  attribute  

Attribu te  Description  

gatewayBusCategory Un i que  i d en ti fi er for a  supported  bus  type  l i ke  Profi bus  or HART accord i ng  to  the  
FDT-speci fi c  CATID  

 

Table  F.2  – Description  of basic  channel  elements  

Element Description  

FDT Root tag  

FDTBasi cChannel  Descri pti on  of the  channel  

FDTChannelType  Descri pti on  of the  channel  componen t  i n  case  of channel s  wi th  gateway 
functi onal i ty 

 
<Schema  name="FDTBasicChannelParameterSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  
xm lns: d t= "u rn : schemas-m icrosoft-com: da ta types"  xm lns : fd t="x-schema :FDTDataTypesSchema . xm l ">  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="ga tewayBusCategory"  d t: type="uu id "/>  
 < ! --Defi n i ti on  of E lements-->  
 <E lementType  name="FDTBasicChannel "  con ten t="empty"  model="closed "  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: tag "  requ i red="yes"/>  
  <a ttri bu te  type="fd t: i d "  requ i red="yes"/>  
 < /E lementType>  
 <E lementType  name="FDTChannelType"  con ten t="el tOn ly"  model= "closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="fd t: Version I n forma tion "  m inOccu rs="1 "  maxOccu rs="1 " />  
 <a ttri bu te  type="ga tewayBusCategory"  requ i red="no"/>  
 < /E lementType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="FDTChannelType"  m inOccurs="1 "  maxOccurs="1 "/>  
  <e lement  type="FDTBasicChannel "  m inOccurs="1 "  maxOccurs="1 "/>  
 < /E lementType>  
< /Schema>  
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F.2  Template  for Channel  Schema 

FDT-Channel  objects  are  provid ing  data  via  the  i n terface  I Fd tChannel .  The  provided  data  are  
modeled  wi th in  a  bus  protocol -speci fi c XML document e . g .  based  on  
FDTProfibusChannelParameterSchema  schema or based  on  
FDTBasicChannelParameterSchema schema.  

The  FDT<XXX>ParameterSchema  is  defin ing  a  basic structu re  con tain ing  a  m in imum  set of 
attribu tes  as  a  mandatory gu idel ine  regard ing  DTM-speci fic channel  documents  (see  Tables  
F. 3  and  F . 4).  

Used  at:  

I Fd tChannel : :GetChannelParameters()  

I Fd tChannel : :SetChannelParameters()  

Table  F.3  – Description  of xxx channel  parameter attribute  

Attribu te  Description  

gatewayBusCategory Un i que  i d en ti fi er for a  supported  bus  type  l i ke  Profi bus  or HART accord i ng  to  the  
FDT-speci fi c  CATID  

schemaVersi on  Versi on  of the  schema  (used  to  i den ti fy schema,  not  i n tended  to  be  used  i n  XML  
documen ts)  

 

Table  F.4 – Description  of xxx channel  parameter elements  

Element Description  

FDT Root tag  

FDTXXXChannel  Descri pti on  of the  channel  where  ‘XXX’  con tai ns  a  DTM-speci fi c  part  

FDTChannelType  Descri pti on  of the  channel  componen t  i n  case  of channel s  wi th  gateway 
functi onal i ty 

 
<Schema  name="FDT<XXX>ParameterSchema"  xm lns="u rn : schemas-m icrosoft-com: xm l -da ta "  
xm lns: d t= "u rn : schemas-m icrosoft-com: da ta types"  xm lns : fd t="x-schema :FDTDataTypesSchema . xm l "  
xm lns : fd ti n fo="x-schema :DTMI n formationSchema . xm l "  >  
 < ! --Defi n i ti on  of Attri bu tes-->  
 <Attribu teType  name="ga tewayBusCategory"  d t: type="uu id "/>  
      <Attri bu teType  name="schemaVers ion "  d t: type="stri ng "  defau l t="1 . 0"/>  
 
 < ! --Defi n i ti on  of E lements-->  
 <E lementType  name="FDT<XXX>Channel "  con ten t="empty"  model= "closed"  order="seq ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd t: tag "  requ i red="yes"/>  
  <a ttri bu te  type="fd t: i d "  requ i red="yes"/>  
 < /E lementType>  
 <E lemen tType  name="FDTChannelType"  con ten t="el tOn ly"  model= "closed ">  
  <a ttribu te  type="fd t: nodeI d "  requ i red="no"/>  
  <e lement  type="fd t: Vers ion I n formation "  m inOccurs="1 "  maxOccu rs="1 "/>  
  <a ttri bu te  type="ga tewayBusCategory"  requ i red="no"/>  
  < ! -Add i ti ona l  channel  speci fi c  a ttri bu tes  /  e lements  to  be  p lace  here-->  
   
 < /E lemen tType>  
 <E lementType  name="FDT"  con ten t="el tOn ly"  model="closed ">  
  <a ttri bu te  type="fd t: nodeI d "  requ i red="no"/>  
  <a ttri bu te  type="fd ti n fo: FDTVers ion "  requ i red="yes"/>  
  <a ttri bu te  type="schemaVers ion "  requ i red="yes"/>  
  <e lement  type="FDTChannelType"  m inOccu rs="1 "  maxOccurs="1 "/>  
  <e lement  type="FDT<XXX>Channel "  m inOccurs="1 "  maxOccu rs="1 " />  
 < /E lementType>  
< /Schema>  
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Annex G  
(normative)  

 
FDT version  interoperabi l i ty gu ide 

 

G.1  Overview 

FDT is  a  component based  standard ,  wh ich  i s  constan tl y enhanced  to  new improved  versions.  
Con trol  system  envi ronments  typical l y run  for 1 0  to  1 5  years  i n  con trast.  I f hardware  and  
software  components  i n  a  con trol  system  have  to  be  exchanged ,  a  m ixture  of components  
designed  for d i fferent FDT versions  may emerge.  

Th is  raises  the  question ,  how components  based  on  d i fferent FDT versions  can  cooperate.  
Th is  annex goes  fu rther i n to  th is  question  and  provides  solu tions.  

G.2  General  

Th is  annex main ly deals  wi th  two  topics  concern ing  FDT version  i n teroperabi l i ty.  

Persistence:  New versions  of FDT components  (Frame Appl ications  and  DTMs)  shal l  be  
able  to  l oad  project data  of ol der versions.  

Component I n teroperabi l i ty:  Components  of d i fferen t FDT versions  shal l  i n teroperate  
properly.  DTMs  of newer FDT versions  shal l  run  i n  ol der Frame  Appl ications  and  vice  
versa.  Commun ication  shal l  work even  i f FDT versions  of DeviceDTMs and  
Commun ication  DTMs  d i ffer.  

A l im i ting  cond i tion  for fu tu re  FDT enhancements  i s  to  ensure  maximum  compatib i l i ty of 
d i fferent FDT versions.  Th is  resu l ts  i n  a  maximum  in teroperabi l i ty of FDT components  
orig inal l y designed  for d i fferen t FDT versions.  

FDT takes  care  abou t version  i n teroperabi l i ty on  two  d i fferent l evels .  

a)  Speci fication  level :  The  FDT speci fication  targets  fu l l  compatib i l i ty of d i fferen t 
speci fication  releases  (e. g .  schemas  of the  newer releases  are  compatible  wi th  o lder 
versions).  Properly designed  FDT components  wi l l  ach ieve  compatibi l i ty wi thou t extra  
implementations.  

b)  Implementation  l evel :  FDT provides  test tools  to  examine  the  FDT compl iance  of FDT 
components.  Al though  mentioned  here,  th is  i s  not i n  the  scope  of th is  Techn ical  report.  

The  FDT version  i s  composed  by a  major,  a  m inor,  a  re lease  and  a  bu i l d  number (e. g .  1 . 2 . 0 .3  
where  1  i s  the  major,  2  i s  the  m inor number,  0  the  re lease  and  3  the  bu i ld  number).  
Compatibi l i ty i s  defined  s l i gh tl y d i fferentl y wi th  respect to  the  major number,  as  fol lows.  

•  Compatibi l i ty between  FDT components  wi th  the  same  FDT major version  number i s  
assured  by the  speci fication .  

•  Compatibi l i ty between  FDT components  wi th  d i fferent FDT minor,  re lease  and  bu i l d  
version  numbers  can  be  ach ieved  by extra  code  paths.  FDT wi l l  provide  necessary 
i n formation  and  mechan isms  to  support fu l l  compatib i l i ty at th is  l evel .  The  m inor or re lease  
number i s  i ncreased  i f new functional i ty,  dependent of i ts  appropriate  importance,  i s  
added  to  the  FDT speci fication .  The  bu i ld  number i s  i ncreased  i f a  bugfix wi th in  the  
speci fication  or the  type  l i brary i s  necessary.  

G.3  Component interoperabi l i ty 

I n teroperabi l i ty of Frame Appl ication  and  DTM  components  i s  shown  in  Table  G . 1 .  
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Table  G .1  −  In teroperabi l i ty between  components  of d i fferent versions  

Row /  Column  1  2  3  4  5  

Frame  
Appl ication ,  
FDT version  

1 . 2  

Frame  
Appl ication ,  
FDT vers ion  

1 . 2 . 1  

Frame  
Appl i cation ,  
FDT version  

…  

Frame  
Appl ication ,  
FDT version  

1 . 9  

Frame  
Appl ication ,  
FDT version  

2 .0  

1  DTM,  
FDT 

version  
1 . 2  

        O  

2  DTM,  
FDT 

version  
1 . 2 . 1  

        O  

3  DTM,  
FDT 

version  
. . .  

        O  

4 DTM,  
FDT 

version  
1 . 9  

        O  

5  DTM,  
FDT 

version  
2 .0  

O O  O  O    

NOTE  O  – opti onal  – assu red  

 

The  FDT speci fication  ensures  that DTMs  and  Frame  Appl ications  of the  same major version  
cooperate  regard less  of m inor version ,  for example  FDT version  1 . 2  i s  compatib le  to  FDT 
version  1 . 2 . 1 .  I n  th is  case  the  add i tional  functional i ty defined  in  the  h igher FDT version  may 
not be  provided .  

The  s i tuation  i s  d i fferen t i f the  major version  number changes.  

A DTM  wi th  a  h igher major version  (than  the  Frame Appl ication)  may not function  wi th in  a  
Frame  Appl ication  wi th  lower major version .  I n teroperabi l i ty i n  th is  case  i s  optional .  I n  order to  
function  i n  the  ‘o l d ’  Frame  Appl ication  the  DTM  needs  to  behave  accord ing  to  the  FDT version  
provided  by the  Frame  Appl ication .  

A Frame  Appl ication  wi th  a  h i gher major version  (than  the  DTM)  may refuse  to  work wi th  a  
DTM  wi th  l ower major version .  I n teroperabi l i ty i n  th is  case  i s  optional .  I n  order to  work wi th  
the  ‘ol d ’  DTM  the  Frame  Appl ication  needs  to  provide  both  i n terface  sets  (see  section  ‘Design  
Ru les’ ) .  I n  th is  s i tuation  Frame Appl i cation  behaves  l i ke  an  ‘o ld ’  FDT version  toward  the  DTM  
(old  version  number,  o ld  XML schemas).  

To  assure  that con tainers  detect on ly compatib le  i nsta l l ed  DTMs  for each  FDT major version  a  
separate  category ID  wi l l  be  defined  wi th in  the  FDT speci fication .  Th is  assures  that a  Frame 
Appl ication  i s  able  to  detect i nsta l l ed  DTMs  for speci fic FDT major versions.  DTMs  supporting  
FDT version  1 . 2 . 1  or h igher version  shal l  implement the  IDtm2  i n terface.  A Frame  Appl ication  
supporting  FDT version  1 . 2 . 1  or h igher versions  shal l  check after i nstan tiation  of a  DTM  
instance  i f th is  DTM  supports  the  IDtm2  in terface.  I n  th is  case  the  Frame Appl ication  shal l  use  
th is  i n terface  instead  of us ing  IDtm.  

Version  i n formation  i s  provided  by the  DTM  wi th in  i ts  i n formation  document,  the  version  of the  
Frame Appl ication  i s  set during  IDtm2: :Envi ronment2() .  A DTM  supporting  FDT version  1 . 2 . 1  
or h igher version  cal led  using  IDtm: :Envi ronment shal l  assume  a  Frame Appl ication  
supporting  FDT version  1 . 2 .  
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The  Frame Appl ication  wi l l  a lways  provide  the  schemas  accord ing  to  the  FDT version  i t  
publ ishes  i n  IDtm2: :Envi ronment2() .  For example  even  DTMs based  on  version  1 . 2  wi l l  fi nd  
newer schemas  in  the  schema  path  i f the  Frame  Appl ication  supports  a  newer version  of FDT.  

G.4 FDT type l ibrary 

COM  type  l ibraries  can  on ly use  a  two-part version  number.  I f on ly the  m inor version  number 
i ncreases,  a l l  the  featu res  of the  previous  type  l ibrary shal l  be  supported  in  a  compatib le  way.  
I f the  major version  number changes,  code  that compi led  against the  type  l ibrary shal l  be  
recompi led .  The  version  number of the  type  l ibrary may d i ffer from  the  version  number of the  
appl ication .  

The  four-part FDT version  number i s  mapped  to  the  two-part type  l i brary version  using  a  COM  
minor version  consisting  of 5  d ig i ts .  The  fi rst  d ig i t  represents  the  FDT minor version ,  the  
second  and  th i rd  the  FDT re lease  version  and  the  fourth  and  fi fth  d ig i t  represent the  FDT bu i l d  
number (e. g . ,  FDT 1 . 2 . 0 . 1  i s  represented  as  type  l ibrary version  1 . 20001 ,  FDT version  1 . 2 . 1 . 0  
as  type  l i brary version  1 . 201 00).  

Accord ing  to  COM  ru les  a  new FDT COM  type  l ibrary wi l l  be  downward  compatib le  to  a  
previous  version  of the  same  major FDT version .  

The  FDT version  (major,  m inor,  re lease  and  bu i ld )  i s  used  a lso  as  version  number of the  
fd t1 00. d l l  fi l e .  Th is  assures  that a  new version  replaces  an  older version  during  i nstal lation .  

G.5 DTM  and  device  versions  

When  provid ing  a  new DTM  for a  new major FDT version ,  i t  i s  h igh ly recommended  to  use  a  
new ClassID  and  Prog ID.  A DTM  hand l ing  a  new major FDT version  requ i res  that the  Frame 
Appl ication  has  instal led  an  appropriate  new COM  type  l ibrary,  typical ly i ncompatib le  to  the  
previous  major FDT version .  I t  i s  recommended  to  use  th is  new ClassID  and  Prog ID  on ly to  
reg ister for the  category I D  accord ing  to  the  appropriate  FDT major version .  

I f ClassID  and  Prog ID  of a  DTM  have  changed ,  FDT wi l l  provide  a  mechan ism  to  upgrade  to  
the  newer DTM  (see  a lso  G .6  and  I EC  62453-2 :−,  8 . 9) .  

Wi th in  i ts  device  catalog  in formation  (as  DTMDeviceType  e lements  i n  the  IDtmIn formation  
document)  a  new DTM  version  i s  able  to  provide  the  same  l i st  or a  subset of the  devices  of 
the  old  DTM  version .  I n  th is  case  a  FDT Frame  Appl ication  wi l l  hand le  the  two  versions  of a  
DTM  as  any other DTMs  able  to  hand le  the  same  fie ld  device  as  two  d istingu ished  DTMs.  

A DTM  of a  h igher FDT version  wh ich  does  not use  a  new ClassID  and  Prog ID  shal l  support 
at  l east a l l  DTMDeviceTypes  of that were  supported  by previous  versions  of th is  DTM.  

G.6 Persistence 

I f the  version  of the  Frame  Appl ication  or the  version  of DTM  change,  then  persistence  
( load ing  of stored  projects)  can  be  a  problem.  

A Frame Appl ication  shal l  be  able  to  l oad  o ld  datasets  and  to  provide  the  unchanged  dataset 
to  the  DTM  even  i f the  DTM  version  has  changed .  A DTM  shal l  be  able  to  load  old  datasets  as  
l ong  as  the  ClassID  and  the  Prog ID  of the  DTM  do  not change.  I f ClassID  and  Prog ID  of a  
DTM  have  changed ,  FDT wi l l  provide  a  mechan ism  to  upgrade  to  the  newer DTM.  I n  th is  way 
i t  i s  possib le  to  load  an  existing  o ld  dataset of a  DTM  in to  another DTM  object.  The  new DTM  
i s  responsible  to  convert the  dataset accord ing ly.  
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The  new DTM  provides  i n formation  (via  the  I DtmIn formation : :GetI n formation()  method)  wh ich  
DTM  datasets  i t  can  load  (compatibi l i ty of dataset) .  I t  shal l  support a l l  device  types  of the  old  
DTM.  I f the  Frame  Appl ication  recogn izes  the  new DTM,  i t  can  i n form  the  user (e. g .  “A new 
compatible  DTM  was  instal led ,  do  you  want to  use  the  new version  i nstead  of the  o ld  
version?”).  I f the  user confi rms,  then  the  new DTM  object i s  i nstan tiated  instead  of the  o ld  one  
and  i t  l oads  and  converts  the  o ld  dataset.  

G.7  Nested  communication  

G.7.1  General  

Since  DTMs can  be  chained  wi th  respect to  the  FDT topology,  they need  to  commun icate  
properly.  Because  the  i nvolved  DTMs  may support d i fferen t FDT versions  the  fol lowing  
restrictions  shal l  be  considered .  

G.7.2  Data  exchange 

An  XML document exchanged  via  I Fd tCommunication  and  I Fd tCommun icationEvents  can  
con tain  version  dependent attribu tes  and  e lements.  Un l ike  attribu tes  of a  newer version ,  
wh ich  can  be  defined  and  hand led  as  optional ,  new e lements  i n  a  h igher version  wou ld  not be  
recogn ized  by the  paren t component of an  o lder version  and  can  produce  unpred ictable  
behaviour i n  such  a  component.  

Therefore,  a  DTM  can  on ly use  commun ication  documents  accord ing  to  the  FDT version  of i ts  
paren t component.  Th is  version  i n formation  of the  paren t component shal l  be  provided  wi th in  
the  I Fd tCommun icationEvents2: :OnConnectResponse2() .  A DTM  can  then  use  on ly 
commun ication  documents  compatib le  wi th  th is  FDT version .  

G.7.3  Communication  channel  upgrade 

A Communication  Channel  shal l  support the  older FDT m inor versions  i f i t  i s  upgraded  to  a  
h igher m inor version .  Th is  i s  due  to  the  fact that some  of i ts  a l ready existing  ch i ld ren  may not 
support the  h igher m inor version  i n terfaces.  

G.7.4 Scenarios  

G.7.4.1  Parent component version  1 .2  

A DTM  of FDT version  h igher than  1 . 2  wi l l  not get version  i n formation  from  the  
Commun ication  Channel  because  I Fd tCommun icationEvents: :OnConnectResponse()  i s  
ca l led .  I n  th is  case  such  a  DTM  can  on ly use  FDT 1 . 2  compatib le  commun ication  documents.  

G.7.4.2  Parent component newer than  version  1 .2  

A DTM  of FDT version  h igher than  1 . 2  wi l l  get version  i n formation  from  the  Commun ication  
Channel  because  I Fd tCommun icationEvents2: :OnConnectResponse2()  i s  cal led  by the  parent 
component.  Such  a  DTM  shal l  use  commun ication  documents  compatible  wi th  the  FDT 
version  provided  by the  paren t component.  

G.7.4.3  DTM  version  1 .2  

The  DTM  does  not expose  the  i n terface  I Fd tCommun icationEvents2.  A paren t component 
h igher than  1 . 2  shal l  ca l l  I Fd tCommun icationEvents: :OnConnectResponse().  

G.7.4.4 Nested  communication  

With in  nested  commun ication  the  version  number returned  by a  Gateway DTM  depends  on  
the  functional i ty of i ts  paren t component.  

Copyright International  Electrotechnical  Commission  



 –  322  – I EC  TR 62453-41 :201 6    I EC  201 6  

I f the  Gateway DTM  i s  at  a  h igher version  number than  the  paren t component then  the  
Gateway DTM  

– can  retu rn  the  same  version  as  the  parent and  provide  the  functional i ty accord ing  to  
th is  version  or 

– can  emu late  the  h igher functional i ty,  i f possible.  Then  the  Gateway DTM  ensures  that 
a l l  requ i red  functional i ty i s  provided  by i ts  paren t.  

Examples:  

a)  A DTM  of a  I EC  61 784  CPF  3  – I EC  61 784  CPF  9  Remote  I /O  can  support I EC  61 784  CPF 
9  FDT commun ication  compatible  wi th  FDT version  1 . 2 . 1 ,  a l though  i ts  paren t component 
supports  on ly FDT version  1 . 2 .  I n  th i s  case  the  Remote  I /O  DTM  shal l  be  able  to  map  a l l  
FDT1 .2 . 1  I EC  61 784  CPF  9  transaction  requests  (e. g .  I EC  61 784  CPF  9  burst mode)  to  
appropriate  FDT 1 . 2  I EC 61 784  CPF  3  compatib le  transaction  requests.  

b)  A mu l tip lexer DTM  of version  1 . 2 . 1  wi th  a  parent component supporting  on ly FDT version  
1 . 2  may not be  able  to  provide  functional i ty of the  h igher FDT version  (e. g . ,  because  i t  
depends  on  device  i n i tiated  data  transfer) .  

G.7.5  OnAddChi ld  

I f a  DTM  of FDT version  1 . 2 . 1  or h igher i s  to  be  connected  to  a  1 . 2  Commun ication  Channel ,  
a  Frame  Appl ication  has  to  use  the  fi rst BusI n formation  e lement i n  the  DtmParameter 
document of the  DTM  (regarded  as  primary protocol ) ,  to  veri fy i f the  DTM  is  supported  by the  
Commun ication  Channel .  Th is  i s  a  requ i rement because  Commun ication  Channels  of FDT 
version  1 . 2  are  unable  to  retrieve  the  add i tional  BusI n formation  e lements.  

G.8  Implementation  h ints  

G.8.1  In terfaces  

Mandatory in terfaces  defined  i n  a  new FDT m inor version  may not be  defined  i n  o l der 
versions.  Therefore  components  designed  for the  older FDT version  wi l l  not implement these  
i n terfaces.  Al though  the  system  runs  under the  newer FDT version  defined  by the  Frame  
Appl ication  the  components  need  to  be  aware  that an  i n terface  may not be  supported  i f the  
server component i s  based  on  a  l ower FDT version .  

Example:  

A DTM  for FDT version  1 . 2 . 1  shal l  not re ly on  the  in terface  IDtm2.  Al though  th is  i n terface  may 
be  defined  mandatory for a  DTM  wi th  FDT version  1 . 2 . 1 ,  i t  shal l  be  possib le  to  connect the  
DTM  to  an  other DTM  wi th  FDT version  1 . 2  wh ich  supports  on ly IDtm.  

G.8.2  Persistence 

I t  i s  recommended  that a  DTM  adds  version  i n formation  to  i ts  stored  dataset,  for example  as  a  
property of the  property bag .  
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Annex H  
( informative)  

 
Implementation  with  Net technology 

 

H.1  How FDT supports  .NET based  development 

Microsoft®  real i zed  that . NET needs  a  way to  work wi th  the  existing  Windows®  COM  
technology.  Therefore  M icrosoft®  added  support i n  the  .NET run time envi ronment for 
i n teroperating  wi th  COM  – cal led  ‘COM  I n terop’ .  

For more  detai l s  p lease  refer to:  . NET Framework Developer's  Gu ide,  ‘Advanced  COM  
I n teroperabi l i ty’  (h ttp: //msdn2.microsoft. com/en-us/l i brary/bd9cdfyx. aspx).  

COM  components  can  be  i ncorporated  i n to  a  . NET Framework appl ication  by using  ‘COM  
in terop’  tools  i n  order to  import the  relevant COM  types.  

The  FDT Group  provides  a  primary i n terop  assembly for the  FDT COM  in terface  description  
(FDT1 00.DLL).  I t  i s  d istribu ted  as  part of the  FDT 1 . 2 . 1  speci fication  (see  Red istribu table  – 
FDT_In teropAssembly.msm).  

H.2  M icrosoft .NET Framework 1 . 1  and  2 .0  compatibi l i ty 

The  .NET Framework attempts  to  main tain  compatib i l i ty between  versions.  However,  changes  
have  been  detected  wh ich  wi l l  raise  compatibi l i ty i ssues.  These  changes  are  cal l ed  ‘breaking  
changes’ .  

For more  i n formation  regard ing  .NET Framework compatibi l i ty p lease  refer to:  

h ttp: //msdn .m icrosoft. com/l ibrary/defau l t. asp?url=/l i brary/en-
us/dnnetdep/h tml /netfxcompat. asp).  

For more  i n formation  abou t breaking  changes  that m ight affect your appl ication ,  see  ‘Breaking  
Changes  i n  the  .NET Framework’ .  

h ttp: //msdn .m icrosoft. com/netframework/programming/breakingchanges/defau l t. aspx.  

H.3  Side-by-side  instal lation  and  related  problems 

There  are  several  re leases  of the  .NET Framework (v1 . 0 ,  v1 . 1 ,  v2 .0).  These  framework 
releases  can  be  instal led  s i de-by-side  on  a  s ing le  computer.  On  Windows®  XP  and  Windows®  
Server 2003,  the  .NET Framework releases  run  s ide-by-side  in  d i fferent processes.  I n  other 
words,  one  process  can  be  runn ing  an  appl ication  on  the  .NET Framework 1 . 1  and  at the  
same  time  another process  can  be  runn ing  an  appl ication  on  the  .NET Framework 2 . 0.  

There  i s  a  l im i tation  that wi th in  one  process  on ly one  version  of the  framework re lease  can  
run .  Th is  means  the  started  .NET Framework version  depends  on  the  order of i nstantiation  of 
. NET based  appl ications  wi th in  the  same  process.  

Th is  behaviour may l ead  to  i n teroperabi l i ty i ssues,  at l east related  to  fo l lowing  use  cases:  

•  FDT Frame Appl ication  i s  not based  on  .NET,  DTM  i s  implemented  based  on  . NET 
Runtime  version  1 . 1 ,  .NET Runtime version  2 . 0  i s  i nsta l l ed  (regard less  i f version  1 . 1  i s  
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i nstal led  or not) :  I n  th is  case  a lways  the  l atest version  of the  . NET Runtime  i s  l oaded .  The  
DTM  may not work correctly because  of above  mentioned  ‘breaking  changes’ .  

•  FDT Frame Appl ication  i s  based  on  .NET 1 . 1  Run time:  DTM  based  on  Run time  version  2 . 0  
may not run  because  of above  mentioned  ‘breaking  changes’ .  

•  FDT Frame Appl ication  i s  based  on  .NET 2 .0  Run time,  DTM  is  implemented  based  on  
.NET Runtime  1 . 1 :  DTM  may not run  because  of above  mentioned  ‘breaking  changes’ .  

These  kinds  of problems  are  not FDT-speci fic.  They wi l l  appear i n  a l l  appl ications  using  
components  based  on  d i fferen t .NET Runtime  versions.  

H.4 How to  avoid  compatibi l i ty issues  

DTMs shal l  be  implemented  based  on  .NET Framework 1 . 1  and  in  a  compatible  way wi th  
.NET Framework 2 . 0 .  

DTMs  shal l  be  tested  against the  .NET Framework version  1 . 1  and  version  2 . 0.  Th is  test can  
be  performed  by using  a  Frame  Appl ication  based  on  .NET as  wel l  as  by using  a  Frame 
Appl ication  wh ich  i s  not based  on  .NET.  

For fu rther i n formation  regard ing  test strategy p lease  refer to  ‘Testing  an  Appl ication  
Developed  Using  the  .NET Framework 1 . 1  against the  .NET Framework 2 . 0’ :  

h ttp: //msdn .m icrosoft. com/l ibrary/defau l t. asp?url=/l ibrary/en-
us/dnnetdep/h tml /netfxcompat. asp.  

Accord ing  to  M icrosoft®  (refer to  paragraph  ‘Tactics  for M i tigating  Possib le  Compatib i l i ty 
I ssues’ )  i t  i s  expected  that a  DTM  tested  wi th  .NET 1 . 1  and  .NET 2 .0  wi l l  run  i n  a l l  Frame 
Appl ications  wi thou t problems  regard ing  d i fferent .NET versions.  

Th is  i s  a  temporary solu tion  un ti l  the  FDT Group  publ ishes  i n formation  how th is  i ssue  can  be  
solved  based  on  a  non  l im i ting  approach .  
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Annex I  
( informative)  

 
Trade names 

 

The  fol lowing  trade  names  are  used  i n  th is  document:  

HART®  i s  the  trade  name  of the  product suppl ied  by HART Commun ication  Foundation .  Th is  
i n formation  i s  g i ven  for conven ience  of users  of th is  document and  does  not consti tu te  an  
endorsement by I EC  of the  product named .  Equ ivalen t products  may be  used  i f they can  be  
shown  to  lead  to  the  same  resu l ts.  

Java®  i s  the  trade  name of a  product suppl ied  by Sun  M icrosystems  (Santa  Clara,  USA).  Th is  
i n formation  i s  g i ven  for the  conven ience  of users  of th is  document and  does  not consti tu te  an  
endorsement by I EC  of the  product named .  Equ ivalen t products  may be  used  i f they can  be  
shown  to  l ead  to  the  same  resu l ts.  

ActiveX®  i s  the  trade  name  of a  product suppl ied  by M icrosoft Corporation  (Redmond ,  USA).  
Th is  i n formation  i s  g iven  for the  conven ience  of users  of th is  document and  does  not 
consti tu te  an  endorsement by I EC of the  product named .  Equ ivalen t products  may be  used  i f 
they can  be  shown  to  l ead  to  the  same  resu l ts.  

M icrosoft®  i s  a  trade  name  reg istered  by M icrosoft Corporation  (Redmond ,  USA).  Th is  
i n formation  i s  g iven  for the  conven ience  of users  of th is  document and  does  not consti tu te  an  
endorsement by I EC  of the  product named .  Equ ivalent products  may be  used  i f they can  be  
shown  to  lead  to  the  same resu l ts.  

M icrosoft Windows®  i s  the  trade  name of a  product suppl ied  by M icrosoft Corporation  
(Redmond ,  USA).  Th is  i n formation  i s  g i ven  for the  conven ience  of users  of th is  document and  
does  not consti tu te  an  endorsement by I EC  of the  product named .  Equ ivalen t products  may 
be  used  i f they can  be  shown  to  l ead  to  the  same  resu l ts.  

MSDN®  i s  the  trade  name  of a  product suppl ied  by M icrosoft Corporation  (Redmond ,  USA).  
Th is  i n formation  i s  g i ven  for the  conven ience  of users  of th is  document and  does  not  
consti tu te  an  endorsement by I EC of the  product named .  Equ ivalen t products  may be  used  i f 
they can  be  shown  to  lead  to  the  same resu l ts.  

Visual  Basic®  i s  the  trade  name  of a  product suppl ied  by M icrosoft Corporation  (Redmond ,  
USA).  Th is  i n formation  i s  g i ven  for the  conven ience  of users  of th is  document and  does  not 
consti tu te  an  endorsement by I EC of the  product named .  Equ ivalent products  may be  used  i f 
they can  be  shown  to  lead  to  the  same resu l ts.  

VC++®  i s  the  trade  name  of a  product suppl ied  by M icrosoft Corporation  (Redmond ,  USA).  
Th is  i n formation  i s  g i ven  for the  conven ience  of users  of th is  document and  does  not  
consti tu te  an  endorsement by I EC of the  product named .  Equ ivalent products  may be  used  i f 
they can  be  shown  to  lead  to  the  same resu l ts.  
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Bibl iography 

I EC  60947  (a l l  parts) ,  Low-voltage switchgear and controlgear 

I EC  61 1 58-5  (a l l  parts),  Industrial communication networks – Fieldbus specifications –  
Part 5-X: Application layer service definition  

I SO/IEC 1 9501 :2005,  Information technology – Open Distributed Processing – Unified 
Modeling Language (UML)  Version  1 . 4 . 2  

I EC/TR 62390:2005,  Common automation device – Profile  guideline 

OPC XML-DA Speci fication ,  Version  1 . 01 ,  December 1 8,  2004  

M icrosoft MSDN®  L ibrary March  (2000)  

World  Wide  Web Consorti um  (W3C)  Extensible Stylesheet Language (XSL)  Document: WD-
xsl-19981216 1 . 0 (1998)  

XML kompakt Hanser Verlag1 999  ISBN 3-446-21302-3  

XML Handbuch  Pren tice  Hal l 1 999  ISBN 3-8272-9575-0  

XML/XSL Examples  Refer to MSDN ® Library and W3C <http://www.w3.org>  

FDT V 1 . 2  – May 2003  – Addendum  

XSL Transformations (XSLT) ,  Version 1 . 0,  W3C Recommendation  1 6  November 1 999,  
<h ttp: //www.w3.org /1 999/XSL/Transform>  
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