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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
FIELD DEVICE TOOL (FDT)  INTERFACE SPECIFICATION  –  

 
Part 51 -20:  Communication  implementation   
for common  object model  – IEC 61 784 CPF 2  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard 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 ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC al so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  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  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd 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 cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

The main  task of I EC techn ica l  committees  is  to  prepare  I n ternational  Standards.  However,  a  
techn ical  committee  may propose  the  publ ication  of a  techn ica l  report when  i t  has  col l ected  
data  of a  d i fferent kind  from  that wh ich  i s  normal l y publ ished  as  an  I n ternational  Standard ,  for 
example  "state  of the  art" .  

I EC TR 62453-51 -20,  wh ich  i s  a  techn ica l  report,  has  been  prepared  by subcommittee  65E:  
Devices  and  in tegration  i n  enterprise  systems,  of I EC techn ical  committee  65:  I ndustria l -
process  management,  control  and  au tomation .  

Th is  document cancels  and  replaces  IEC  TR 62453-502  publ ished  in  2009.  Th is  ed i ti on  
consti tu tes  a  techn ica l  revis ion .  The  main  change consists  i n  improved  support for 
Ethernet/I P.  
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Each  part of the  I EC 62453-51 -xy series  i s  i n tended  to  be  read  i n  con j unction  wi th  i ts  
correspond ing  part i n  the  I EC  62453-3xy series .  Th is  document corresponds  to  
IEC 62453-302.  

The  text of th is  techn ical  report i s  based  on  the  fo l l owing  documents :  

Enqu i ry d raft  Report  on  voti ng  

65E/440/DTR 65E/51 4/RVC  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ica l  report can  be  found  in  the  
report on  voti ng  ind icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .   

 

A b i l i ngual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  logo on  the  cover page of th is  publ ication  i nd icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore  print  th is  document using  a  
colour prin ter.  
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INTRODUCTION  

This  part of I EC 62453  i s  an  i n terface  speci fication  for developers  of F ie l d  Device  Tool  (FDT)  
components  for function  con trol  and  data  access  wi th in  a  cl i en t/server arch i tectu re.  The  
speci fication  is  a  resu l t of an  anal ys is  and  des ign  process  to  develop  standard  in terfaces  to  
faci l i tate  the  development of servers  and  cl i en ts  by mu l tip le  vendors  that need  to  i n teroperate  
seam less l y.  

With  the  i n tegration  of fie l dbuses  i n to  control  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  p lann ing  or eng ineering  tools.  I n  particu lar,  for use  
i n  extensive  and  heterogeneous  con trol  systems,  typ ical l y i n  the  area  of the  process  industry,  
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 great importance.  

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

F igure  1  shows  how th is  part  of the  I EC  62453-51 -xy series  i s  a l i gned  i n  the  s tructure  of the  
IEC 62453  series.  

 

Figure 1  – Part 51 -20  of the  IEC  62453  series  
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FIELD DEVICE TOOL (FDT)  INTERFACE SPECIFICATION  –  
 

Part 51 -20:  Communication  implementation   
for common  object model  – IEC 61 784 CPF 2  

 
 
 

1  Scope 

This  part of the  I EC  62453-51 -xy series,  wh ich  i s  a  Techn ical  Report,  provides  i n formation  for 
i n tegrating  the  CIP™  technology i n to  the  COM-based  implementation  of FDT i n terface  
speci fication  ( I EC  TR 62453-41 ).  

The  Commun ication  Profi l e  Fam i l y 2  (commonl y known  as  CIP™ 1 )  defi nes  commun ication  
profi les  based  on  I EC  61 1 58-2  Type  2 ,  I EC 61 1 58-3-2,  I EC  61 1 58-4-2,  I EC  61 1 58-5-2,  and  
I EC 61 1 58-6-2 ,  I EC  62026-3.  The  bas ic profi l es  CP  2/1  (Con trolNet™ 2) ,  CP  2/2  
(EtherNet/I P™ 3) ,  and  CP  2/3  (DeviceNet™ 1 )  are  defined  in  I EC 61 784-1  and  I EC  61 784-2.  An  

add i tional  communication  profi l e  (CompoNet™ ),a lso  based  on  CIP™ ,  i s  defined  i n  [1 5] 4.  

Th is  document speci fi es  implementation  of communication  and  other services  based  on  
I EC 62453-302.  

Th is  document nei ther contains  the  FDT speci fication  nor mod i fies  i t.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 61 1 58-2,  Industrial communication networks – Fieldbus specifications – Part 2: Physical 
layer specification and service definition  

I EC 61 1 58-3-2 ,  Industrial communication networks – Fieldbus specifications – Part 3-2: Data-
link layer service definition – Type 2 elements 

IEC 61 1 58-4-2 ,  Industrial communication networks – Fieldbus specifications – Part 4-2: Data-
link layer protocol specification – Type 2 elements 

___________ 

1   CI P™  (Common  I ndustri al  Protocol ) ,  DeviceNet™  and  CompoNet™  are  trade  names  of Open  DeviceNet Vendor 
Association ,  I nc  (ODVA).  Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of th i s  d ocument  and  does  not  
consti tu te  an  endorsement by I EC of the  trade  name hol der or any of i ts  products .  Compl iance  to  th i s  profi l e  
does  not  requ i re  use  of the  trade  names  CIP™ ,  DeviceNet™  or CompoNet™ .  Use  of the  trade  names  CIP™ ,  
DeviceNet™  or CompoNet™  requ i res  perm iss ion  of Open  DeviceNet Vendor Association , I nc.  

2  ControlNet™  i s  a  trade  name of ControlNet I n ternati ona l ,  Ltd .  Th i s  i n formation  i s  g i ven  for the  conven ience  of 
users  of th i s  d ocument and  does  not  consti tu te  an  endorsement by I EC of the  trademark  hol der or any of i ts  
products .  Compl iance  to  th i s  profi l e  d oes  not  requ i re  use  of the  trade  name ControlNet™ .  Use  of the  trade  
name ControlNet™  requ i res  perm ission  of ControlNet  I n ternationa l ,  Ltd .  

3  E therNet/I P™  i s  a  trade  name  of ControlNet I n ternational ,  L td .  and  Open  DeviceNet Vendor Association ,  I nc.  
Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of th i s  document and  does  not  consti tu te  an  endorsement  
by I EC of the  trademark ho lder or any of i ts  products .  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  
trade  name EtherNet/I P™ .  U se  of the  trade  name  EtherNet/I P™  requ i res  perm iss ion  of e i ther ControlNet  
I n ternational ,  Ltd .  or Open  DeviceNet  Vendor Association ,  I nc.   

4   F i gu res  i n  square  brackets  refer to  the  B ib l i og raphy.  
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I EC 61 1 58-5-2 ,  Industrial communication networks – Fieldbus specifications – Part 5-2:  
Application layer service definition – Type 2 elements 

IEC 61 1 58-6-2 ,  Industrial communication networks – Fieldbus specifications – Part 6-2:  
Application layer protocol specification  – Type 2 elements 

IEC 61 784-1 : 201 4,  Industrial communication networks – Profiles – Part 1 :  Fieldbus profiles 

I EC 61 784-2,  Industrial communication networks – Profiles – Part 2:  Additional fieldbus 
profiles for real-time networks based on  ISO/IEC 8802-3 

IEC 62026-3,  Low-voltage switchgear and controlgear – Controller-device interfaces (CDIs)  – 
Part 3:  DeviceNet 

IEC 62453-1 : 201 6,  Field device tool (FDT)  interface specification – Part 1 :  Overview and 
guidance 

IEC 62453-2: 201 6,  Field device tool (FDT)  interface specification – Part 2: Concepts and 
detailed description  

IEC TR 62453-41 : 201 6,  Field device tool (FDT)  interface specification – Part 41 : Object model 
integration profile – Common object model 

I EC 62453-302: 201 6,  Field device tool (FDT)  interface specification – Part 302: 
Communication profile  integration – IEC 61784 CPF 2 

3 Terms,  defin i tions,  symbols,  abbreviated  terms and  conventions  

3. 1  Terms and  defin i tions  

For the  pu rposes  of th is  document,  the  terms  and  defin i tions  g i ven  i n  I EC  62453-1 ,  
I EC 62453-2,  I EC  TR 62453-41 ,  and  I EC 62453-301  appl y.  

I SO and  I EC main tain  term inolog ica l  databases  for use  i n  standard ization  at the  fol l owing  
addresses:  

•  I EC  E lectroped ia:  avai lable  at  h ttp: //www.el ectroped ia. org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso. org/obp  

3.2  Symbols  and  abbreviated  terms  

For the  purposes  of th i s  document,  the  symbols  and  abbreviations  g i ven  i n  I EC  62453-1 ,  
I EC 62453-2,  I EC  62453-302,  and  I EC  TR 62453-41  appl y.  

3.3  Conventions  

3.3. 1  Data type  names  and  references  to  data  types  

The conventions  for nam ing  and  referencing  of data  types  are  expla ined  i n  I EC  62453-2 :201 6,   
Clause  A. 1 .  

3.3.2  Vocabulary for requ i rements  

The fol l owing  express ions  are  used  when  speci fyi ng  requ i rements .  

Usage of “shal l ”  or “mandatory”  No  exceptions  a l l owed .  

http://www.iso.org/obp
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Usage of “shou ld ”  or “recommended”  Strong  recommendation .  I t  may make sense  i n  
specia l  exceptional  cases  to  d i ffer from  the  
described  behaviour.   

Usage  of “can”  or “optional ”  Function  or behaviou r may be  provided ,  
depend ing  on  defined  cond i tions.  

4 Bus  category 

I EC 61 784  CPF  2  protocol  i s  i den ti fi ed  in  the  attribute  busCategory of the  BusCategory 
e lemen t by the  identi fiers,  as  speci fied  i n  I EC  62453-302.  

5 Access  to  instance and  device data  

The e lemen ts  and  attribu tes  speci fied  i n  th is  clause  are  used  at the  fo l lowing  methods:  

•  I DtmParameter methods  

•  I DtmSing leDeviceDataAccess  methods  

•  I DtmSing leI nstanceDataAccess  methods  

Al l  parameters  defined  i n  the  Params  section  of the  EDS shal l  be  exposed .  For 
I d tmParameter,  the  parameters  are  exposed  i n  the  ExportedVariables  e lement of the  
DtmParameter schema.  

6 Protocol  specific behaviour 

I EC 61 784  CPF  2  protocol  speci fic requ i rements  are  speci fi ed  i n  I EC  62453-302.  

7 Protocol  specific usage of general  data types  

Table  1  shows  how general  attribu tes  are  used  wi th  I EC  61 784  CPF  2  devices.  

Table  1  – Protocol  specific  usage of general  attributes  

Attribute  Description  for use  

fd t: add ress  Al l  these  attri bu tes  of the  FDTDatatype  schema  are  
used  as  defi ned  i n  I EC 62453-302.  

fd t: protocol I d  

fd t: deviceTypeI d  

fd t: deviceTypeI n formation  

fd t: deviceTypeI n formationPath  

fd t:manufacturerI d  

fd t: semanticI d  

fd t: appl i cationDomain  

fd t: tag  
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8 Protocol  specific common  data types  

8. 1  Common  data  types  – DTMCIPDataTypeSchema 

This  schema speci fies  the  protocol  speci fic common  XML e lemen ts  and  attributes,  wh ich  are  
used  i n  other schemas.  The  defin i tion  of the  e lements  and  attributes  fol lows  the  data  type  
defin i tions  i n  I EC  62453-302.  

<?xml  version="1 .0"?> 
<Schema name="DTMCIPDataTypeSchema" xmlns="urn:schemas-microsoft-com:xml-data" xmlns:dt="urn:schemas-microsoft-
com:datatypes" xmlns: fdt="x-schema:FDTDataTypesSchema.xml" xmlns:dtminfo="x-schema:DTMInformationSchema.xml"> 
 <! -- Version of the Schema --> 
 <AttributeType name="schemaVersion" dt: type="number" default="1 .0"/> 
 <! -- Definition of Attributes --> 
 <AttributeType name="classId" dt: type="ui2"/> 
 <AttributeType name="instanceId" dt: type="ui2"/> 
 <AttributeType name="attributeId" dt: type="ui1 "/> 
 <AttributeType name="vendorID" dt: type="ui2"/> 
 <AttributeType name="deviceType" dt: type="ui2"/> 
 <AttributeType name="productCode" dt: type="ui2"/> 
 <AttributeType name="majorRevision" dt: type="ui1 "/> 
 <AttributeType name="minorRevision" dt: type="ui1 "/> 
 <AttributeType name="serialNumber" dt: type="bin.hex"/> 
 <AttributeType name="productName" dt: type="string"/> 
 <AttributeType name="cipStatus" dt: type="ui2"/> 
 <AttributeType name="portNumber" dt: type="ui2"/> 
 <AttributeType name="extendedIdentifier" dt: type="string"/> 
 <AttributeType name="shortIdentifier" dt: type="ui1 "/> 
 <AttributeType name="serviceCode" dt: type="ui1 "/> 
 <AttributeType name="serviceName" dt: type="string"/> 
 <! -- refer to CIP Spec datatype definition Vol  1  C-2 through C-6 --> 
 <AttributeType name="dataType" dt: type="enumeration" dt:values="byte float double int unsigned  enumerator 
bitEnumerator index asci i  password bitString hexString date time dateAndTime duration binary structured dtmSpecific"/> 
  <AttributeType name="ePath" dt: type="bin.hex"/> 
 <AttributeType name="bitOffset"  dt: type="ui4"/> 
 <AttributeType name="constValue" dt: type="ui4"/> 
 <AttributeType name="symbolicAddress" dt: type="string"/> 
 <! --Definition of Elements--> 
 <ElementType name="Service" content="empty" model="closed"> 
   <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="serviceCode" required="yes"/> 
  <attribute type="serviceName" required="no"/> 
 </ElementType> 
 
 <ElementType name="CIPObjectId" content="empty" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="classId" required="yes"/> 
  <attribute type="instanceId" required="yes"/> 
  <attribute type="attributeId"  required="no"/> 
 </ElementType> 
 
 <ElementType name="CIPSymbolicAddress" content="empty" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="symbolicAddress" required="yes"/> 
 </ElementType> 
 
  <! -- See CIP Specification Appendix C-1  -->  
 <ElementType name="HexAddress" content="empty" model="closed"> 
   <attribute type="fdt:nodeId"  required="no"/> 
  <attribute type="ePath" required="yes"/> 
 </ElementType> 
 
 <ElementType name="CIPObjectAddress" content="eltOnly" model="closed"> 
   <attribute type="fdt:nodeId" required="no"/> 
  <group order="one" minOccurs="1 " maxOccurs="1 "> 
   <element type="CIPObjectId"/> 
   <element type="CIPSymbolicAddress"/> 
   <element type="HexAddress"/> 
  </group> 
 </ElementType> 
 
 <ElementType name="ParameterReference" content="empty"  model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="fdt: idref"  required="yes"/> 
  <attribute type="bitOffset" required="no"/> 
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 </ElementType> 
  
 <ElementType name="Constant"> 
   <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="constValue" required="yes"/> 
 </ElementType> 
 
 <ElementType name="ExtendedIdentifier" content="empty" model="closed"> 
   <attribute type="fdt:nodeId"  required="no"/> 
  <attribute type="extendedIdentifier" required="yes"/> 
 </ElementType> 
 
 <ElementType name="ShortIdentifier" content="empty" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="shortIdentifier" required="yes"/> 
 </ElementType> 
 
 <ElementType name="CIPNodeID" content="eltOnly" model="closed"> 
   <attribute type="fdt:nodeId"  required="no"/> 
   <group order="one" minOccurs="1 " maxOccurs="1 "> 
   <element type="ExtendedIdentifier"/> 
   <element type="ShortIdentifier"/> 
  </group> 
    </ElementType> 
 
 <ElementType name="LinkAddress" content="eltOnly" model="closed"> 
   <attribute type="fdt:nodeId" required="no"/> 
  <element type="CIPNodeID" minOccurs="1 " maxOccurs="1 "/> 
 </ElementType> 
   
 <ElementType name="Segment" content="eltOnly" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="portNumber" required="yes"/> 
  <element   type="LinkAddress" minOccurs="1 " maxOccurs="1 "/> 
  <element   type="Segment" minOccurs="0" maxOccurs="1 "/> 
 </ElementType> 
  
 <ElementType name="RoutingPath" content="eltOnly" model="closed"> 
   <attribute type="fdt:nodeId"  required="no"/> 
  <element   type="Segment" minOccurs="1 "  maxOccurs="1 "/> 
 </ElementType> 
 
 <ElementType name="CIPPath" content="eltOnly" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <element   type="RoutingPath" minOccurs="0" maxOccurs="1 "/> 
  <element   type="CIPNodeID" minOccurs="1 " maxOccurs="1 "/> 
 </ElementType> 
 
 <ElementType name="CIPDeviceIdentity" content="empty" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="vendorID" required="yes"/> <! -- I dentity Object Attribute 1  --> 
  <attribute type="deviceType" required="yes"/> <! -- Identity Object Attribute 2 --> 
  <attribute type="productCode" required="yes"/> <! -- I dentity Object Attribute 3 --> 
  <attribute type="majorRevision" required="yes"/> <! -- I dentity Object Attribute 4.1  --> 
  <attribute type="minorRevision" required="yes"/> <! -- I dentity Object Attribute 4.2 --> 
  <attribute type="serialNumber" required="yes"/> <! -- I dentity Object Attribute 6 --> 
  <attribute type="productName" required="yes"/> <! -- Identity Object Attribute 7 --> 
 </ElementType> 
 
 <ElementType name="CIPDevice" content="eltOnly" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="cipStatus" required="yes"/> <! -- Identity Object Attribute 5 --> 
  <element type="CIPPath" minOccurs="1 " maxOccurs="1 "/> 
  <element type="CIPDeviceIdentity" minOccurs="1 " maxOccurs="1 "/> 
 </ElementType> 
 
 <! -- used for reserved bits anywhere --> 
 <ElementType name="ReservedBits" content="eltOnly" model="open"> 
 </ElementType> 
   
</Schema> 
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8.2  Data types  for Ethernet/IP  – DTMEIPDataTypeSchema 

Th is  schema speci fies  the  protocol  speci fic common  XML e lemen ts  and  attribu tes  for 
Ethernet/I P,  wh ich  are  used  in  other schemas.  The  defin i tion  of the  e lemen ts  and  attribu tes  
fol l ows  the  data  type  defin i ti ons  in  I EC 62453-302.  

<?xml  version="1 .0"?> 
<Schema name="DTMEIPDataTypeSchema" xmlns="urn:schemas-microsoft-com:xml-data" xmlns:dt="urn:schemas-microsoft-
com:datatypes" xmlns: fdt="x-schema:FDTDataTypesSchema.xml" xmlns:dtminfo="x-schema:DTMInformationSchema.xml"> 
 <! -- Version of the Schema --> 
 <AttributeType name="schemaVersion" dt: type="number" default="1 .2"/> 
 <! -- Definition of Attributes --> 
 <AttributeType name="classId" dt: type="ui2"/> 
 <AttributeType name="instanceId" dt: type="ui2"/> 
 <AttributeType name="attributeId" dt: type="ui1 "/> 
 <AttributeType name="vendorID" dt: type="ui2"/> 
 <AttributeType name="deviceType" dt: type="ui2"/> 
 <AttributeType name="productCode" dt: type="ui2"/> 
 <AttributeType name="majorRevision" dt: type="ui1 "/> 
 <AttributeType name="minorRevision" dt: type="ui1 "/> 
 <AttributeType name="serialNumber" dt: type="bin.hex"/> 
 <AttributeType name="productName" dt: type="string"/> 
 <AttributeType name="cipStatus" dt: type="ui2"/> 
 <AttributeType name="portNumber" dt: type="ui2"/> 
 <AttributeType name="extendedIdentifier" dt: type="string"/> 
 <AttributeType name="shortIdentifier" dt: type="ui1 "/> 
 <AttributeType name="serviceCode" dt: type="ui1 "/> 
 <AttributeType name="serviceName" dt: type="string"/> 
 <! -- refer to CIP Spec datatype definition Vol  1  C-2 through C-6 --> 
 <AttributeType name="dataType" dt: type="enumeration" dt:values="byte float double int unsigned enumerator 
bitEnumerator index asci i  password  bitString hexString  date time dateAndTime duration binary structured dtmSpecific"/> 
  <AttributeType name="ePath" dt: type="bin.hex"/> 
 <AttributeType name="bitOffset" dt: type="ui4"/> 
 <AttributeType name="constValue" dt: type="ui4"/> 
 <AttributeType name="symbolicAddress" dt: type="string"/> 
 <! --Definition of Elements--> 
 <ElementType name="Service" content="empty" model="closed"> 
   <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="serviceCode" required="yes"/> 
  <attribute type="serviceName" required="no"/> 
 </ElementType> 
 
 <ElementType name="CIPObjectId" content="empty" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="classId" required="yes"/> 
  <attribute type="instanceId" required="yes"/> 
  <attribute type="attributeId"  required="no"/> 
 </ElementType> 
 
 <ElementType name="CIPSymbolicAddress" content="empty" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="symbolicAddress" required="yes"/> 
 </ElementType> 
 
  <! -- See CIP Specification Appendix C-1  -->  
 <ElementType name="HexAddress" content="empty" model="closed"> 
   <attribute type="fdt:nodeId"  required="no"/> 
  <attribute type="ePath" required="yes"/> 
 </ElementType> 
 
 <ElementType name="CIPObjectAddress" content="eltOnly" model="closed"> 
   <attribute type="fdt:nodeId" required="no"/> 
  <group order="one" minOccurs="1 " maxOccurs="1 "> 
   <element type="CIPObjectId"/> 
   <element type="CIPSymbolicAddress"/> 
   <element type="HexAddress"/> 
  </group> 
 </ElementType> 
 
 <ElementType name="ParameterReference" content="empty"  model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="fdt: idref"  required="yes"/> 
  <attribute type="bitOffset" required="no"/> 
 </ElementType> 
  
 <ElementType name="Constant"> 
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   <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="constValue" required="yes"/> 
 </ElementType> 
 
 <ElementType name="ExtendedIdentifier" content="empty" model="closed"> 
   <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="extendedIdentifier" required="yes"/> 
 </ElementType> 
 
 <ElementType name="ShortIdentifier" content="empty" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="shortIdentifier" required="yes"/> 
 </ElementType> 
 
 <ElementType name="CIPNodeID" content="eltOnly" model="closed"> 
   <attribute type="fdt:nodeId" required="no"/> 
   <group order="one" minOccurs="1 " maxOccurs="1 "> 
   <element type="ExtendedIdentifier"/> 
   <element type="ShortIdentifier"/> 
  </group> 
    </ElementType> 
 
 <ElementType name="LinkAddress" content="eltOnly"  model="closed"> 
   <attribute type="fdt:nodeId" required="no"/> 
  <element type="CIPNodeID" minOccurs="1 " maxOccurs="1 "/> 
 </ElementType> 
   
 <ElementType name="Segment" content="eltOnly" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="portNumber" required="yes"/> 
  <element   type="LinkAddress" minOccurs="1 " maxOccurs="1 "/> 
  <element   type="Segment" minOccurs="0" maxOccurs="1 "/> 
 </ElementType> 
  
 <ElementType name="RoutingPath" content="eltOnly" model="closed"> 
  <attribute type="fdt:nodeId"  required="no"/> 
  <element   type="Segment" minOccurs="1 "  maxOccurs="1 "/> 
 </ElementType> 
 
 <ElementType name="CIPPath" content="eltOnly" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <element   type="RoutingPath" minOccurs="0" maxOccurs="1 "/> 
  <element   type="CIPNodeID" minOccurs="1 " maxOccurs="1 "/> 
 </ElementType> 
 
 <ElementType name = "IdvendorID" content = "eltOnly"  model  = "closed"> 
  <attribute type="vendorID" required="yes"/> <! -- I dentity Object Attribute 1  --> 
  <element type="cipident:RegExpr"  minOccurs="0" maxOccurs="*"/> 
 </ElementType> 
 
 <ElementType name = "IddeviceType" content = "eltOnly"   model  =  "closed"> 
  <attribute type="deviceType" required="yes"/> <! -- Identity Object Attribute 2 --> 
  <element type="cipident:RegExpr"  minOccurs="0" maxOccurs="*"/> 
 </ElementType> 
 
 <ElementType name = "IdproductCode" content = "eltOnly"  model  =  "closed"> 
  <attribute type="productCode" required="yes"/> <! -- I dentity Object Attribute 3 --> 
  <element type="cipident:RegExpr"  minOccurs="0" maxOccurs="*"/> 
 </ElementType> 
 
 <ElementType name = "IdmajorRevision" content = "eltOnly"   model  =  "closed"> 
  <attribute type="majorRevision" required="yes"/> <! -- I dentity Object Attribute 4.1  --> 
  <element type="cipident:RegExpr"  minOccurs="0" maxOccurs="*"/> 
 </ElementType> 
 
 <ElementType name = "IdminorRevision" content = "eltOnly"  model  =  "closed"> 
  <attribute type="minorRevision" required="yes"/> <! -- Identity Object Attribute 4.2 --> 
  <element type="cipident:RegExpr"  minOccurs="0" maxOccurs="*"/> 
 </ElementType> 
 
 <ElementType name = "IdserialNumber" content = "eltOnly"  model  = "closed"> 
  <attribute type="serialNumber" required="yes"/> <! -- Identity Object Attribute 6 --> 
  <element type="cipident:RegExpr"  minOccurs="0" maxOccurs="*"/> 
 </ElementType> 
 
 <ElementType name = "IdproductName" content = "eltOnly"  model  =  "closed"> 
  <attribute type="productName" required="yes"/> <! -- Identity Object Attribute 7 --> 
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  <element type="cipident:RegExpr"  minOccurs="0" maxOccurs="*"/> 
 </ElementType> 
 
 <ElementType name="CIPDeviceIdentity" content="empty" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <element type = "IdvendorID" minOccurs="1 "  maxOccurs="1 "/> 
  <element type = "IddeviceType" minOccurs="1 " maxOccurs="1 "/> 
  <element type = "IdproductCode" minOccurs="1 " maxOccurs="1 "/> 
  <element type = "IdmajorRevision" minOccurs="1 " maxOccurs="1 "/> 
  <element type =  "IdminorRevision" minOccurs="1 " maxOccurs="1 "/> 
  <element type = "IdserialNumber" minOccurs="1 " maxOccurs="1 "/> 
  <element type = "IdproductName" minOccurs="1 " maxOccurs="1 "/> 
  <attribute type="vendorID" required="no"/> <! -- Obsolete after CIP v1 .1  I dentity Object Attribute 1  --> 
  <attribute type="deviceType" required="no"/> <! -- Obsolete after CIP v1 .1  Identity Object Attribute 2 --> 
  <attribute type="productCode" required="no"/> <! -- Obsolete after CIP Identity Object Attribute 3 --> 
  <attribute type="majorRevision" required="no"/> <! -- Obsolete after CIP Identity Object Attribute 4.1  --> 
  <attribute type="minorRevision" required="no"/> <! -- Obsolete after CIP Identity Object Attribute 4.2 --> 
  <attribute type="serialNumber" required="no"/> <! -- Obsolete after CIP Identity Object Attribute 6 --> 
  <attribute type="productName" required="no"/> <! -- Obsolete after CIP Identity Object Attribute 7 --> 
 </ElementType> 
 
 <ElementType name="CIPDevice" content="eltOnly" model="closed"> 
  <attribute type="fdt:nodeId" required="no"/> 
  <attribute type="cipStatus" required="yes"/> <! -- Identity Object Attribute 5 --> 
  <element type="CIPPath" minOccurs="1 " maxOccurs="1 "/> 
  <element type="CIPDeviceIdentity" minOccurs="1 " maxOccurs="1 "/> 
 </ElementType> 
 
 <! -- used for reserved bits anywhere --> 
 <ElementType name="ReservedBits"  content="eltOnly" model="open"> 
 </ElementType> 
   
</Schema> 

 

9  Network management data  types  

9. 1  General  

The e lemen ts  and  attribu tes  speci fi ed  i n  th is  cl ause  are  used  at the  fol lowing  methods:  

•  I DtmParameter:GetParameters  

•  I DtmParameter: SetParameters  

9.2  Node address  

The CIPNodeID  wi l l  be  s tored  in  the  busAddress  attribu te  of the  fd t:MasterSlaveBus  e lement.  
Th is  i s  not used  for CompoNet because  the  master has  a  fixed  address  – s ince  th is  i s  a  
mandatory e lement,  the  recommendation  is  to  use  the  value  “0” .  

9.3  Scanner/Master – Bus  Parameter Set (C IP)  – FDTCIPDTMParameterSchema 

I n formation  i s  sent to  the  CIP  scanner/master wi th in  the  UserDefinedBus  e lement i n  the  
BusI nformation  e lement,  us ing  the  CIPNode e lement defined  i n  the  schema below.  Th is  
i n formation  shal l  be  set to  configure  the  scan  l i s t of scanner/master.  

 

<?xm l  vers ion="1 . 0"?>  

<Schema  name="FDTCIPDTMParameterSchema"  xm lns="u rn : schemas-m icrosoft-com : xm l -data"  
xm lns: d t="urn : schemas-m icrosoft-com : datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema. xm l "  xm lns: cip="x-
schema:DTMCIPDataTypeSchema. xm l "  xm lns: fd tpar="x-schema:DTMParameterSchema. xm l ">  

 < ! --  Vers ion  of the  Schema  -->  

 <Attri bu teType  name="schemaVers ion"  d t: type="number"  d efau l t=" 1 . 1 " />  

 < ! --Defin i ti on  of Attri bu tes-->  

 <Attri bu teType  name="producedConnectionSi ze"  d t: type="u i 2" />  

 <Attri bu teType  name="consumedConnecti onSi ze"  d t: type="u i 2" />  

 <Attri bu teType  name="expectedPacketRate"  d t: type="u i2" />  

 <Attri bu teType  name=" inh i bi tTime"  d t: type="u i 2" />  
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 <Attri bu teType  name="rpi "  d t: type="u i 4" />  

 <Attri bu teType  name="connectionNameStri ng"  d t: type="stri ng " />  

 <Attri bu teType  name="hel pStri ng"  d t: type="stri ng "/>  

 <Attri bu teType  name="compoNetIOLengthUn i t"  d t: type="u i 1 " />  

 <Attri bu teType  name="compoNetIOLength "  d t: type="u i 2"/>  

 < ! --Tri ggerAndTransport  attri bu tes-->  

 <Attri bu teType  name="class0"  d t: type="bool ean"  defau l t="0" />    

 <Attri bu teType  name="class1 "  d t: type="bool ean"  defau l t="0" />    

 <Attri bu teType  name="class2"  d t: type="bool ean"  defau l t="0" />    

 <Attri bu teType  name="class3"  d t: type="bool ean"  defau l t="0" />    

 <Attri bu teType  name="class4"  d t: type="bool ean"  defau l t="0" />    

 <Attri bu teType  name="class5"  d t: type="bool ean"  defau l t="0" />    

 <Attri bu teType  name="class6"  d t: type="bool ean"  defau l t="0" />    

 <Attri bu teType  name="tri ggerCycl i c"  d t: type="bool ean"  defau l t="0"/>    

 <Attri bu teType  name="tri ggerChangeOfState"  d t: type="bool ean"  defau l t="0" />    

 <Attri bu teType  name="tri ggerAppl i cati on "  d t: type="boolean"  d efau l t="0"/>    

 <Attri bu teType  name="transportTypeListenOn ly"  d t: type="boolean"/>  

 <Attri bu teType  name="transportTypeI nputOn ly"  d t: type="bool ean"/>  

 <Attri bu teType  name="transportTypeExcl us i veOwner"  d t: type="boolean"/>  

 <Attri bu teType  name="transportTypeRedundantOwner"  d t: type="boolean"/>  

 <Attri bu teType  name="server"  d t: type="bool ean"  defau l t="0"/>  

 < ! --ConnectionParameters  attri bu tes-->  

 <Attri bu teType  name="fi xedSizeSupported "  d t: type="boolean"  defau l t="0" />  

 <Attri bu teType  name="vari ableSizeSupported "  d t: type="boolean"  d efau l t="0"/>  

 <Attri bu teType  name="realTimeTransferFormat"  d t: type="u i 1 "  defau l t="0"/>  

 <Attri bu teType  name="connectionTypeNULL"  d t: type="bool ean"  defau l t="0"/>  

 <Attri bu teType  name="connectionTypeMu l ti cast"  d t: type="boolean"  defau l t="0" />  

 <Attri bu teType  name="connectionTypePoin t2Poin t"  d t: type="boolean"  d efau l t="0" />  

 <Attri bu teType  name="pri ori tyLow"  d t: type="boolean"  d efau l t= "0" />  

 <Attri bu teType  name="pri ori tyH igh"  d t: type="bool ean"  defau l t="0"/>  

 <Attri bu teType  name="pri ori tySchedu l ed"  d t: type="boolean"  defau l t="0"/>  

 <Attri bu teType  name="async"  d t: type="u i 1 " />  

 <Attri bu teType  name="maxConsumerNumber"  d t: type="u i 1 "  d efau l t=" 1 5" />  

 <Attri bu teType  name="maxSafetyConnections"  d t: type="u i 1 " />  

 <Attri bu teType  name="maxSafetyI nputCnxns"  d t: type="u i 1 " />  

 <Attri bu teType  name="maxSafetyOutpu tCnxns"  d t: type="u i 1 " />  

 <Attri bu teType  name="defau l tSafetyConnections"  d t: type="u i 1 " />  

 <Attri bu teType  name="scI d "  d t: type="bi n . hex"/>  

 <Attri bu teType  name="un I d "  d t: type="bin . hex"/>  

 <Attri bu teType  name="defau l tValue"  d t: type="stri ng" />  

 <Attri bu teType  name="defau l tConnecti on "  d t: type="boolean"  defau l t="0"/>  

 <Attri bu teType  name="maxCIPConnections"  d t: type="u i 2" />  

 <Attri bu teType  name="maxIOConnections"  d t: type="u i2"/>  

 <Attri bu teType  name="maxEMConnections"  d t: type="u i 2"/>  

  

 <Attri bu teType  name="offset"  d t: type=" i2" />  

 <Attri bu teType  name="base"  d t: type="u i2" />  

 <Attri bu teType  name="mu l ti pl i er"  d t: type="u i 2" />  

 <Attri bu teType  name="d i v"  d t: type="u i 2"/>  

 <Attri bu teType  name="precis ion "  d t: type="u i2" />  

 <Attri bu teType  name="compoNetDeviceCategory"  d t: type="u i 1 " />  

 

 < ! --Defin i ti on  of E lements-->  

 <E lementType  name="Scal i ng"  con tent="empty"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="offset"  requ i red="yes"/>  

  <attri bu te  type="base"  requ i red="yes"/>  

  <attri bu te  type="mu l ti pl i er"  requ i red="yes"/>  

  <attri bu te  type="d i v"  requ i red="yes"/>  

  <attri bu te  type="precis ion"  requ i red="no"/>  

 < /E lementType>  

  

 <E lementType  name="ProducedAssemblyReference"  content="el tOn l y"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="cip: CIPObj ectAddress"  m inOccurs="1 "  maxOccurs="1 " />  

 < /E lementType>  

 

 <E lementType  name="ConsumedAssemblyReference"  con ten t="el tOn l y"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="cip: CIPObj ectAddress"  m inOccurs="1 "  maxOccurs="1 "/>  
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 < /E lementType>  

 

 < ! --  DeviceNet type  of connecti ons  -->  

 <E lementType  name="MasterS laveConnection "  con tent="m ixed"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="producedConnectionS i ze"  requ i red="yes"/>  

  <attri bu te  type="consumedConnectionS i ze"  requ i red="yes"/>  

  <attri bu te  type="expectedPacketRate"  requ i red="no"/>  

  <attri bu te  type=" inh ibi tTime"  requ i red="no"/>  

  <e lement   type="ConsumedAssemblyReference"  m inOccurs="0"  maxOccu rs="1 "/>  

  <element    type="ProducedAssemblyReference"  m inOccurs="0"  maxOccu rs="1 "/>  

 < /E lementType>  

   

 < ! --  forward_open  type  of connections  - ->  

 <E lementType  name="TransportTypeListenOn ly"  conten t="empty"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="transportTypeListenOn ly"  requ i red="yes"/>  

 < /E lementType>  

 

 <E lementType  name="TransportTypeI npu tOn ly"  con tent="empty"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="transportTypeI nputOn l y"  requ i red="yes"/>  

 < /E lementType>  

 

 <E lementType  name="TransportTypeExcl us iveOwner"  conten t="empty"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="transportTypeExcl us i veOwner"  requ i red="yes"/>  

 < /E lementType>  

  

 <E lementType  name="TransportTypeRedundantOwner"  con ten t="empty"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="transportTypeRedundantOwner"  requ i red="yes"/>  

 < /E lementType>  

  

 <E lementType  name="TriggerAndTransport"  con tent="e l tOn l y"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="class0"  requ i red="no"/>  

  <attri bu te  type="class1 "  requ i red="no"/>  

  <attri bu te  type="class2"  requ i red="no"/>    

  <attri bu te  type="class3"  requ i red="no"/>  

  <attri bu te  type="class4"  requ i red="no"/>    

  <attri bu te  type="class5"  requ i red="no"/>    

  <attri bu te  type="class6"  requ i red="no"/>   

  <attri bu te  type="tri ggerCycl i c"  requ i red="no"/>    

  <attri bu te  type="tri ggerChangeOfState"  requ i red="no"/>  

  <attri bu te  type="tri ggerAppl i cation "  requ i red="no"/>  

  <attri bu te  type="server"  requ i red="no"/>  

  <group  order="one"  m inOccurs="1 "  maxOccurs="1 ">  

   <element  type="TransportTypeListenOn ly"/>  

   <element  type="TransportTypeI nputOn ly" />  

   <element  type="TransportTypeExcl us iveOwner" />  

   <element  type="TransportTypeRedundantOwner" />  

  < /group>  

  <e lement type="cip: ReservedB i ts"  m inOccurs="0"  maxOccurs="1 "/>   

 < /E lementType>  

 

 <E lementType  name="ConnectionParameters"  con ten t="e l tOn ly"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="fi xedSi zeSupported "  requ i red="no"/>  

  <attri bu te  type="vari abl eS izeSupported "  requ i red="no"/>  

  <attri bu te  type="realTimeTransferFormat"  requ i red="no"/>  

  <attri bu te  type="connectionTypeNULL"  requ i red="no"/>  

  <attri bu te  type="connectionTypeMu l ti cast"  requ i red="no"/>  

  <attri bu te  type="connectionTypePoin t2Poin t"  requ i red="no"/>  

  <attri bu te  type="pri ori tyLow"  requ i red="no"/>  

  <attri bu te  type="priori tyH igh"  requ i red="no"/>  

  <attri bu te  type="priori tySchedu led"  requ i red="no"/>  

  <e lement type="cip: ReservedB i ts"  m inOccurs="0"  maxOccurs="1 "/>   

 < /E l ementType>  
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 <E lementType  name="Target2Orig i natorParameters"  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="rpi "  requ i red="no"/>  

  <e lement type="ConnectionParameters"  m inOccurs="1 "  maxOccurs="1 " />   

  <g roup  order="one"  m inOccurs="1 "  maxOccurs="*">  

   <e lement type="S i ze"/>  

   <e lement type="Format" />  

  < /g roup>  

 < /E lementType>  

 

 <E lementType  name="Orig i nator2TargetParameters"  content="el tOn l y"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="rpi "  requ i red="no"/>  

  <element  type="ConnectionParameters"  m inOccurs="1 "  maxOccurs="1 " />   

  <g roup  order="one"  m inOccurs="1 "  maxOccurs="*">  

   <element  type="Si ze"/>  

   <element  type="Format"/>  

  < /group>  

 < /E lementType>    

  

 <E lementType  name="S i ze"  conten t="el tOn l y"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  

   <e lement type="cip: Constant"  m inOccurs="1 "  maxOccu rs="1 " />   

   <e lement type="cip: ParameterReference"  m inOccurs="1 "  maxOccurs="1 " />  

  < /group>  

 < /E lementType>  

  

 <E lementType  name="Format"  conten 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 lement type="cip: ParameterReference"  m inOccurs="1 "  maxOccurs="1 " />   

   <e lement type="fd t:ChannelReference"  m inOccurs="1 "  maxOccurs="1 " />   < ! --   reference  to  an  
assembly-->  

  < /group>  

 < /E lementType>  

  

 <E lementType  name="Confi g "  conten t="el tOn l y"  model ="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <e lement type="S i ze"  m inOccu rs="0"  maxOccurs="1 "/>   

  <e lement type="Format"  m inOccurs="0"  maxOccurs="1 "/>   

 < /E lementType>  

  

 <E lementType  name="Confi g1 "  con tent="el tOn l y"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="Config "  m inOccurs="1 "  maxOccurs="1 "/>   

 < /E lementType>  

  

 <E lementType  name="Confi g2"  conten t="el tOn l y"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="Config "  m inOccurs="1 "  maxOccurs="1 " />   

 < /E lementType>  

  

 <E lementType  name="CIPConnection "  conten t="el tOn ly"  model="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="connectionNameStri ng"  requ i red="yes"/>  

  <attri bu te  type="he lpStri ng"  requ i red="yes"/>   

  <attri bu te  type="cip: ePath"  requ i red="yes"/>  

  <attri bu te  type="defau l tConnection"  requ i red="no"/>  

  <e lement   type="Confi g1 "  m inOccurs="0"  maxOccurs="1 "/>  

  <e lement   type="Confi g2"  m inOccurs="0"  maxOccurs="1 "/>  

  <e lement   type="TriggerAndTransport"  m inOccurs="1 "  maxOccurs="1 " />  

  <el ement    type="Orig i nator2TargetParameters"  m inOccurs="1 "  maxOccu rs="1 " />  

  <el ement    type="Target2Orig i natorParameters"  m inOccurs="1 "  maxOccu rs="1 "/>  

 < /E lementType>  

 

 <E lementType  name="SafetyI nputConnection"  conten t="el tOn ly"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="async"  requ i red="yes"/>  

  <attri bu te  type="maxConsumerNumber"  requ i red="no"/>  
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  <e lement type="CIPConnection "  m inOccurs="1 "  maxOccurs="1 " />  

 < /E lementType>  

  

 <E lementType  name="SafetyOutpu tConnection"  con tent="el tOn ly"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="maxConsumerNumber"  requ i red="no"/>  

  <e lement type="CIPConnection"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E l ementType>  

  

 <E lementType  name="Pol l ed IOConnection"  con ten t="e l tOn l y"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <e lement type="MasterS laveConnection"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

 <E lementType  name="Bi tStrobeConnection"  con ten t="el tOn l y"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="MasterSlaveConnection "  m inOccurs="1 "  maxOccurs="1 " />  

 < /E lementType>  

 <E lementType  name="COSConnection"  content="el tOn l y"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="MasterSlaveConnecti on "  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

 <E lementType  name="Cycl i cConnection "  content="el tOn l y"  model ="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element type="MasterS laveConnection"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

 <E lementType  name="Mu l ti castPol l i ngConnecti on"  con ten t="e l tOn ly"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <e lement type="MasterS laveConnection"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

 

 <E lementType  name="MasterS laveConnectionSet"  conten t="e l tOn ly"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <e lement type="Pol l ed IOConnection "  m inOccurs="0"  maxOccurs="1 "/>  

  <e lement type="B i tStrobeConnection "  m inOccurs="0"  maxOccurs="1 " />  

  <g roup  order="one"  m inOccurs="0"  maxOccurs="1 ">  

   <e lement type="COSConnection"  m inOccurs="1 "  maxOccurs="1 "/>  

   <e lement type="Cycl i cConnecti on "  m inOccurs="1 "  maxOccurs="1 " />  

  < /g roup>  

  <element  type="Mu l ti castPol l i n gConnection"  m inOccurs="0"  maxOccurs="1 "/>  

 < /E lementType>  

  

 <E lementType  name="CompoNetIOI n fo"  conten t="empty"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="compoNetIOLengthUn i t"  requ i red="yes"/>  

  <attri bu te  type="compoNetIOLength "  requ i red="yes"/>  

 < /E lementType>  

 

 <E lementType  name="CompoNetI nputI n fo"  con tent="el tOn ly"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="CompoNetIOI n fo"  m i nOccurs="1 "  maxOccu rs="1 " />  

 < /E lementType>  

 

 <E lementType  name="CompoNetOutputI n fo"  con tent="el tOn l y"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="CompoNetIOI n fo"  m inOccurs="1 "  maxOccu rs="1 "/>  

 < /E lementType>  

 

 <E lementType  name="CompoNetIO"  con ten t="e l tOn l y"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="CompoNetI npu tI n fo"  m inOccurs="0"  maxOccurs="1 "/>  

  <element  type="CompoNetOutpu tI n fo"  m inOccurs="0"  maxOccurs="1 "/>  

  <attri bu te  type="compoNetDevi ceCategory"  requ i red="yes"/>  

 < /E lementType>  

  

 <E lementType  name="Capaci ty"  con tent="empty"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="maxCIPConnections"  requ i red="no"/>  

  <attri bu te  type="maxIOConnections"  requ i red="no"/>  

  <attri bu te  type="maxEMConnections"  requ i red="no"/>  

 < /E lementType>  
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 <E lementType  name="Possibl eConnections"  con tent="m ixed"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="maxSafetyConnecti ons"  requ i red="no"/>  

  <attri bu te  type="maxSafetyI nputCnxns"  requ i red="no"/>  

  <attri bu te  type="maxSafetyOutpu tCnxns"  requ i red="no"/>  

  <attri bu te  type="defau l tSafetyConnections"  requ i red="no"/>  

  <e lement type="Capaci ty"  m inOccurs="0"  maxOccurs="1 " />  

  <e lement type="CIPConnection"  m inOccurs="0"  maxOccurs="*"/>  

  <element  type="Pol l ed IOConnection"  m i nOccurs="0"  maxOccurs="1 " />  

  <element  type="B i tStrobeConnection "  m inOccurs="0"  maxOccurs="1 "/>  

  <element  type="COSConnecti on "  m inOccurs="0"  maxOccurs="1 "/>  

  <element  type="Cycl i cConnecti on "  m inOccurs="0"  maxOccurs="1 " />  

  <element  type="Mu l ti castPol l i n gConnection"  m inOccurs="0"  maxOccurs="1 "/>  

  <element  type="SafetyI npu tConnection"  m inOccurs="0"  maxOccurs="*"/>  

  <element  type="SafetyOutpu tConnection "  m inOccurs="0"  maxOccurs="*" />  

  <e lement type="CompoNetIO"  m inOccurs="0"  maxOccu rs="1 " />  

 < /E lementType>  

      

 <E lementType  name="CurrentConnections"  conten t="m ixed"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <e lement type="CIPConnection"  m inOccurs="0"  maxOccurs="*"/>  

  <e lement  type="MasterSlaveConnectionSet"  m inOccurs="0"  maxOccurs="1 "/>  

  <e lement  type="CompoNetIO"  m inOccurs="0"  maxOccu rs="1 " />  

 < /E lementType>  

  

 <E lementType  name="AssemblyMemberDefin i ti on "  conten t="e l tOn ly"  model="open">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="fd t: i d "  requ i red="no"/><! --  used  i n  the  AssemblyDefin i ti on  to  reference  th i s  member -->  

  <attri bu te  type="fd t: tag"  requ i red="yes"/>  

  <attri bu te  type="fd t: descri ptor"  requ i red="no"/>  

  <attri bu te  type="cip: dataType"  requ i red="yes"/>  

     <attri bu te  type="defau l tValue"  requ i red="no"/>  

     <element  type="Scal i ng "  m inOccurs="0"  maxOccu rs="1 "/>  

  <e lement type="cip: CIPObjectAddress"  m inOccurs="0"  maxOccurs="1 "/><! --  on l y for accessable  parameters  
-->  

     <element  type="fd t: B i tEnumeratorEntries"  m inOccurs="0"  maxOccurs="1 " />  

     <element  type="fd t: EnumeratorEntries"  m inOccurs="0"  maxOccurs="1 "/>  

     <element  type="fd t: Un i t"  m inOccurs="0"  maxOccu rs="1 "/>  

     <element  type="fd t:Ranges"  m inOccurs="0"  maxOccurs="1 " />  

     <element  type="fd t: Substi tu teValue"  m inOccurs="0"  maxOccurs="1 " />  

 < /E lementType>    

 

 <E lementType  name="AssemblyMemberDefin i ti ons"  content="m ixed"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <e lement type="AssemblyMemberDefi n i ti on"  m inOccurs="0"  maxOccurs="*" />  

 < /E lementType>  

  

 <E lementType  name="CIPNode"  conten t="el tOn ly"  model="cl osed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="fd t: readAccess"  requ i red="no"/>  

  <attri bu te  type="fd t:wri teAccess"  requ i red="no"/>  

  < ! --  needed  for DeviceNet Safety,  E thernetI P  and  ControlNet  devices  -->  

  <attri bu te  type="fd tpar: confi gu rationData"  requ i red="no"  />  

  <attri bu te  type="scI d "  requ i red="no"  />  

  <attri bu te  type="un I d "  requ i red="no"  />  

  < ! --   needed  for connection  establ i shment  i n  DeviceNet Safety - ->  

  <e lement   type="cip: CIPDeviceI denti ty"  m i nOccurs="1 "  maxOccurs="1 "/>  

  <e lement   type="cip: CIPNodeI D"  m inOccurs="1 "  maxOccurs="1 "/>  

  <e lement   type="Possibl eConnections"  m inOccurs="1 "  maxOccurs="1 " />  

  <e lement   type="CurrentConnections"  m inOccurs="1 "  maxOccurs="1 "/>  

  <e lement   type="AssemblyMemberDefi n i ti ons"  m inOccurs="0"  maxOccurs="1 " />  

 < /E lementType>  

</Schema>  

 

The fd t. nodeI d  for a  C ipConnection  e lement represents  the  s imple  datatype  connection I d  as  
defined  in  I EC  62453-302.  That i s  why i t  i s  mandatory to  provide  th is  attribute  for 
CipConnection .  For techn ical  reasons ,  the  attribute  i s  marked  as  optional .  
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1 0  Communication  data  types  

This  schema speci fies  the  e lements  and  attribu tes  wh ich  are  used  wi th  the  methods  of 
I Fd tCommunication .  

<?xm l  vers ion="1 . 0"?>  

<Schema  name="FDTCIPCommun icationSchema"  xm lns="urn : schemas-m icrosoft-com : xm l -data"  
xm lns: d t="urn : schemas-m icrosoft-com : datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema. xm l "  xm lns: cip="x-
schema:DTMCIPDataTypeSchema. xm l ">  

 < ! --  Vers ion  of the  Schema  -->  

 <Attri bu teType  name="schemaVersion"  d t: type="number"  d efau l t=" 1 . 0" />  

 < ! --Defin i ti on  of Attri bu tes-->  

 <Attri bu teType  name="commun icationReference"  d t: type="uu id " />  

 <Attri bu teType  name="statusCode"  d t: type="u i 1 " />  

 <Attri bu teType  name="extendedStatusCode"  d t: type="bi n . hex"/>  

 <Attri bu teType  name="sequenceTime"  d t: type="u i4" />  

 <Attri bu teType  name="del ayTime"  d t: type="u i 4" />  

 < ! --Defin i ti on  of E lements-->  

 <E lementType  name="ServiceResponse"  content="empty"  model ="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="cip: serviceCode"  requ i red="yes"/>  

  <attri bu te  type="statusCode"  requ i red="yes"/>  

  <attri bu te  type="extendedStatusCode"  requ i red="no"/>  

 < /E lementType>  

 <E lementType  name="ConnectRequest"  con ten t="el tOn l y"  model="cl osed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="cip:CIPPath"  m inOccurs="1 "  maxOccu rs="1 " />  

 < /E lementType>  

 <E lementType  name="ConnectResponse"  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="commun icationReference"  requ i red="yes"/>  

  <e lement type="cip: CIPDevice"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

 <E lementType  name="D isconnectRequest"  con ten t="empty"  model="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="commun icationReference"  requ i red="yes"/>  

 < /E lementType>  

 <E lementType  name="D isconnectResponse"  con ten t="empty"  model="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="commun icationReference"  requ i red="yes"/>  

 < /E lementType>  

 <E lementType  name="DataExchangeRequest"  con tent="el tOn ly"  model="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="commun icationReference"  requ i red="yes"/>  

  <attri bu te  type="cip: serviceCode"  requ i red="yes"/>  

  <element  type="cip: CIPObj ectAddress"/>  

  <element  type="fd t:Commun icationData"  m inOccurs="0"  maxOccurs="1 " />  

 < /E lementType>  

 <E lementType  name="DataExchangeResponse"  con ten t="el tOn ly"  model="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="commun icati onReference"  requ i red="yes"/>  

  <element  type="ServiceResponse"  m inOccurs="1 "  maxOccurs="1 "/>  

  <element  type="fd t:Commun icationData"  m inOccurs="0"  maxOccurs="1 "/>  

 < /E lementType>  

 <E lementType  name="SequenceBeg in "  con tent="empty"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="sequenceTime"  requ i red="no"/>  

  <attri bu te  type="de layTime"  requ i red="no"/>  

  <attri bu te  type="commun icationReference"  requ i red="yes"/>  

 < /E lementType>  

 <E lementType  name="SequenceEnd"  content="empty"  model ="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="commun icationReference"  requ i red="yes"/>  

 < /E lementType>  

 <E lementType  name="SequenceStart"  content="empty"  model="closed">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="commun icationReference"  requ i red="yes"/>  

 < /E lementType>  

 <E lementType  name="Abort"  con ten t="empty"  model="closed ">  
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   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

    <attri bu te  type="commun icationReference"  requ i red="yes"/>  

 < /E l ementType>  

 <E lementType  name="FDT"  conten t="el tOn l y"  model="cl osed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <g roup  order="one"  m inOccurs="1 "  maxOccurs="1 ">  

   <e lement type="ConnectRequest"/>  

   <e lement type="ConnectResponse"/>  

   <e lement type="DisconnectRequest" />  

   <e lement type="DisconnectResponse"/>  

   <e lement type="DataExchangeRequest"/>  

   <element  type="DataExchangeResponse"/>  

   <element  type="SequenceBeg i n "/>  

   <element  type="SequenceEnd" />  

   <e lement type="SequenceStart" />  

   <e lement type="Abort" />  

   <e lement type="fd t:Commun icationError"/>  

  < /g roup>  

 < /E lementType>  

</Schema>  

 

1 1  Channel  parameter data types  

This  schema speci fies  the  e lements  and  attributes  wh ich  are  used  wi th  the  fol l owing  methods:  

•  I Fd tChannel : :GetChannelParameters()  

•  I Fd tChannel : : SetChannelParameters()  

 

<?xm l  vers ion="1 . 0"?>  

<Schema  name="FDTCIPChannelParameterSchema"  xm lns="urn : schemas-m icrosoft-com : xm l -data"  
xm lns: d t="urn : schemas-m icrosoft-com : datatypes"  xm lns: fd t="x-schema:FDTDataTypesSchema. xm l "  xm lns: cip="x-
schema:DTMCIPDataTypeSchema. xm l "  xm lns : fd tsystag="DTMSystemTagListSchema. xm l ">  

 < ! --  Vers ion  of the  Schema  -->  

 <Attri bu teType  name="schemaVersion"  d t: type="number"  d efau l t=" 1 . 1 " />  

  

 < ! --Defin i ti on  of Attri bu tes-->  

 <Attri bu teType  name="assemblySize"  d t: type="u i 1 " />  

 <Attri bu teType  name="memberPosi ti on "  d t: type="u i4" />  

 <Attri bu teType  name="memberSize"  d t: type="u i 4"/>  

 <Attri bu teType  name="frameAppl i cati onTag"  d t: type="stri ng "/>  

 <Attri bu teType  name="gatewayBusCategory"  d t: type="uu i d " />  

 <Attri bu teType  name="protectedByChannelAss ignment"  d t: type="boolean"/>  

 <Attri bu teType  name="hel pMessage"  d t: type="stri ng" />  

  

 < ! --Defin i ti on  of E lements-->  

 <E lementType  name="AssemblyMemberReference"  con ten t="empty"   model="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="fd t: i d ref"  requ i red="yes"/>  

  <attri bu te  type="cip: bi tOffset"  requ i red="no"/>  

 < /E lementType>  

  

 <E lementType  name="ChannelReference">  

   <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="cip: b i tOffset"  requ i red="yes"/>  

  <element  type="fd t:ChannelReference"  />  

  <element  type="cip:CIPObj ectAddress"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

     

 <E lementType  name="AssemblyMember"     con tent="el tOn l y"  model="closed">  

  < ! --  cou ld  be:  a  non -d i spl ayed ,  d i splayed  parameters  or assembl ies  -->  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="memberPosi ti on "  requ i red="yes"/>   

  <attri bu te  type="memberSize"    requ i red="yes"/>  

   

  <group  order="one"  m inOccurs="1 "  maxOccurs="1 ">  
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      <e lement type="AssemblyMemberReference"  m inOccurs="0"  maxOccu rs="1 " />  

      <e lement type="ChannelReference"  m inOccurs="0"  maxOccurs="1 " />  

      <e lement type="cip:CIPObjectAddress"  m inOccurs="1 "  maxOccurs="1 " />  

      <el ement  type="cip:Constan t"  m i nOccurs="1 "  maxOccurs="1 "/>  

  < /g roup>    

 < /E lementType>   

 

 <E lementType  name="AssemblyMembers"  content="e l tOn l y"   model="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="AssemblyMember"  m inOccurs="0"  maxOccu rs="*" />  

 < /E lementType>  

 

 <E lementType  name="ServiceSet"  conten t="el tOn l y"  model="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="cip:Service"  m inOccurs="1 "  maxOccu rs="*"/>  

 < /E lementType>  

 

 <E lementType  name="FDTChannel "  con tent="el tOn ly"  model = "closed"  order="seq">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="fd t: tag"  requ i red="yes"/>  

  <attri bu te  type="fd t: i d "  requ i red="yes"/>  

  <attri bu te  type="protectedByChannelAssignment"  requ i red="yes"/>  

  <attri bu te  type="fd t: dataType"  requ i red="yes"/>  

  <attri bu te  type="assemblySi ze"  requ i red="yes"/>  

  <attri bu te  type="fd t: s i gnalType"  requ i red="yes"/>  

  <attri bu te  type="frameAppl i cati onTag"  requ i red="no"/>  

  <attri bu te  type="he lpMessage"  requ i red="no"/>  

  <element  type="fd t: SemanticI n formation"  m inOccurs="0"  maxOccurs="*"/>  

  <element  type="ServiceSet"  m inOccurs="1 "  maxOccu rs="1 " />  

  <element  type="cip: CIPObj ectAddress"  m inOccurs="1 "  maxOccurs="1 "/>  

  <element  type="AssemblyMembers"  m inOccurs="0"  maxOccu rs="1 "/>  <! --shou l d  be  used  i f the  data  type  i s  
structured  - ->  

 < /E lementType>  

 

 <E lementType  name="FDTChannelType"  content="el tOn l y"  model ="closed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <attri bu te  type="gatewayBusCategory"  requ i red="no"/>  

  <element  type="fd t:Version I n formation"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

 

 <E lementType  name="FDT"  con tent="el tOn l y"  model="cl osed">  

  <attri bu te  type="fd t: nodeI d "  requ i red="no"/>  

  <element  type="FDTChannelType"  m inOccurs="1 "  maxOccurs="1 " />  

  <element  type="FDTChannel "  m inOccurs="1 "  maxOccu rs="1 " />  

 < /E lementType>  

</Schema>  

 

1 2  Device identi fication  

1 2. 1  Device  type identi fication  data types  – FDTCIPIdentSchema 

Th is  schema provides  general  e lemen ts  and  attribu tes  wi th  a  protocol  speci fic semantic for 
i denti fication  of CIP  nodes  (data  types  are  defined  i n  I EC  62453-302).  

 

<?xm l  vers ion="1 . 0"?>  

<Schema  name="FDTCIPI den tSchema"  xm lns="urn : schemas-m icrosoft-com : xm l -data"  xm lns : d t="urn : schemas-
m icrosoft-com : datatypes">  

 < ! --  Vers ion  of the  Schema  -->  

 <Attri bu teType  name="schemaVersion"  d t: type="number"  d efau l t=" 1 . 1 " />  

 < ! --Defin i ti on  of Attri bu tes-->  

 <Attri bu teType  name="busProtocol "  d t: type="enumerati on "  d t: val ues="protocol_CIP_DeviceNet  
protocol_CIP_EthernetI P  protocol_CIP_ControlNet  protocol_CIP_CompoNet" />  

 <Attri bu teType  name="match"  d t: type="stri ng "/>  

 <Attri bu teType  name="nomatch"  d t: type="stri ng" />  
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 <Attri bu teType  name=" idDTMSupportLevel "  d t: type="enumeration"  d t: val ues="genericSupport  profi l eSupport  
b l ockspeci fi cProfi l eSupport  speci fi cSupport  i d entSupport" />  

 < ! --Defin i ti on  of E lements-->  

 <E lementType  name="RegExpr"  con ten t="empty"  model="cl osed">  

  <attri bu te  type="match"  requ i red="no"/>  

  <attri bu te  type="nomatch"  requ i red="no"/>  

 < /E l ementType>  

</Schema>  

 

1 2.2  Topology scan  data types  

This  schema speci fies  the  e lements  and  attribu tes  wh ich  are  used  wi th  the  methods  of 
IDtmEvents: :OnScanResponse() .  

The  schema describes  one  en try,  CIPDevice  (see  8 . 1 ,  i n  the  l i s t of scanned  CIP  Devices) .  

1 2 .3  Scan  identi fication  data  types  – FDTCIPScanIdentSchema 

Th is  schema defines  the  e lements  and  attribu tes  provided  by a  scan  response of a  CI P  
network.  

<Schema name="FDTCIPScan I den tSchema"  xm lns="urn : schemas-m icrosoft-com : xm l -data"  
xm lns: d t="urn : schemas-m icrosoft-com : datatypes"  xm lns: cip i den t="x-schema:FDTCIPI den tSchema. xm l "  
xm lns: fd t="x-schema:FDTDataTypesSchema. xm l "  xm lns: cip="x-schema:DTMCIPDataTypeSchema. xm l ">  

 < ! --Defin i ti on  of Attri bu tes-->  

 <Attri bu teType  name="schemaVers ion"  d t: type="number"  d efau l t=" 1 . 0" />  

 <Attri bu teType  name="resu l tState"  d t: type="enumeration "  d t: values="provis i onal  fi na l  error" />  

 <Attri bu teType  name="configuredState"  d t: type="enumerati on "  d t: val ues="confi gu redAndPhysical l yAvai l able   
confi gu redAndNotPhysical l yAvai l able  ava i l ableButNotConfi gu red  notAppl i cabl e" />  

 < ! --Defin i ti on  of e l ements-->  

 <E lementType  name=" I dBusProtocol "  con tent="e l tOn l y"  model="closed">  

  <attri bu te  type="cipident: busProtocol "  requ i red="no"/>  

  <e lement type="cip ident:RegExpr"  m inOccurs="0"  maxOccurs="*" />  

 < /E lementType>  

 

 <E lementType  name="Scan I denti fi cation "  con tent="el tOn ly"  model ="closed">  

  <attri bu te  type="confi guredState"  requ i red="no"/>  

  <element  type="fd t:Commun icationError"  m inOccurs="0"  maxOccurs="1 " />  

  <element  type=" I dBusProtocol "  m inOccurs="1 "  maxOccurs="1 " />  

  <element  type="cip: CIPDevice"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

 

 <E lementType  name="Scan I denti fi cations"  content="el tOn l y"  model="closed">  

  <attri bu te  type="fd t: busCategory"  requ i red="yes"/>  

  <attri bu te  type="resu l tState"  requ i red="yes"/>  

  <element  type="Scan I denti fi cation"  m inOccurs="0"  maxOccurs="*"/>  

 < /E lementType>  

 <E lementType  name="FDT"  conten t="el tOn l y"  model="cl osed">  

  <e lement type="Scan I denti fi cations"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

</Schema>  

 

1 2.4  Device  type identi fication  data types  – FDTCIPDeviceTypeIdentSchema 

This  schema defines  elements  and  attributes  wh ich  are  used  to  provide  protocol  speci fic  
i n formation  for device  types.  

<?xm l  vers ion="1 . 0"?>  

<Schema  name="FDTCIPDeviceTypeI dentSchema"  xm lns="urn : schemas-m icrosoft-com : xm l -data"  
xm lns: d t="urn : schemas-m icrosoft-com : datatypes"  xm lns: cip i den t="x-schema:FDTCIPI den tSchema. xm l "  
xm lns: fd t="x-schema:FDTDataTypesSchema. xm l "  xm lns: cip="x-schema:DTMCIPDataTypeSchema. xm l ">  

 < ! --  Vers ion  of the  Schema  -->  

 <Attri bu teType  name="schemaVers ion"  d t: type="number"  d efau l t=" 1 . 0" />  

 < ! --Defin i ti on  of E lements-->  

 <E lementType  name=" I dBusProtocol "  con tent="e l tOn l y"  model="closed">  
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  <attri bu te  type="cipiden t: busProtocol "  requ i red="no"/>  

  <e lement type="cip iden t:RegExpr"  m inOccurs="0"  maxOccurs="*" />  

 < /E lementType>  

 <E lementType  name="DeviceI denti fi cati on "  content="el tOn l y"  model="cl osed">  

  <attri bu te  type="cipident: i dDTMSupportLevel "  requ i red="yes" />  

  <e lement type=" I dBusProtocol "  m inOccurs="1 "  maxOccurs="1 "/>  

  <e lement type="cip: CIPDeviceI den ti ty"  m inOccurs="1 "  maxOccurs="1 " />  

 < /E lementType>  

 <E lementType  name="DeviceI denti fi cati ons"  content="e l tOn l y"  model="closed">  

  <attri bu te  type="fd t: busCategory"  requ i red="yes"/>  

  <e lement type="DeviceI denti fi cation"  m inOccurs="0"  maxOccu rs="*" />  

 < /E lementType>  

 <E lementType  name="FDT"  con tent="el tOn l y"  model="cl osed">  

  <element  type="DeviceI denti fi cations"  m inOccurs="1 "  maxOccurs="1 "/>  

 < /E lementType>  

</Schema>  
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Annex A 
(informative)  

 
Implementation  h ints  

A.1  XML Characters  

XML documents  cannot con tain  the  complete  set of ASCI I  characters ;  they shal l  conta in  a  
certa in  set  of avai lable  characters .  Therefore,  developers  shal l  make sure  that the  provided  
data  i n  the  transaction  request and  response  contain  on l y avai l ab le  characters  especial l y for 
string  data  type.  

For i nstance,  Communication  DTM  developers  shal l  make  sure  that stri ng  attribu tes  con tain  
va l i d  characters  (e. g .  vendor name,  product name,  tag) .  I f the  stri ngs  received  from  a  
connected  device  conta in  i nval i d  characters,  they shal l  be  replaced  wi th  val i d  characters .  

A.2  Support for FDT 1 .2  

I n l i ne  schemas  shal l  be  used  i n  the  XML documents  for topology scan  and  DTM  parameter 
access  in terfaces.  

A.3  Addressing  examples  in  CompoNet DTMs  

The fol lowing  XML document i s  an  example  of the  use  of the  “ShortI den ti fier”  to  speci fy the  
address  wi th in  the  “UserDefinedBus”  e lement for CompoNet.  

<BusI nformation  xm lns="x-schema:DTMParameterSchema. xm l ">  

    <UserDefinedBus  xm lns: cip="x-schema:DTMCIPDataTypeSchema. xm l "  

                                  xm lns: cippar="x-schema:FDTCIPDTMParameterSchema. xm l ">  

        <cippar:CIPNode>  

            <cip:CIPNodeI D>  

  <cip:ShortI denti fi er shortI den ti fi er="0" />  

            < /cip:CIPNodeI D>  

            <cippar: Possib l eConnections/>  

            <cippar:CurrentConnections>  

                <cippar:CompoNetI O  compoNetDeviceCategory="2">  

                    <cippar:CompoNetOutputI n fo>  

                         <cippar: CompoNetIOI nfo  compoNetIOLengthUn i t="2"  compoNetIOLength="1 " />  

                     < /cippar:CompoNetOutpu tI n fo>  

     < /cippar:CompoNetIO>  

 < /cippar:CurrentConnections>  

        < /cippar:CIPNode>  

    < /UserDefinedBus>  

</BusI n formation>  

 

The  fol lowing  XML document is  an  example  of the  Extended I denti fier contents  for a  Word  
OUT device  at Node  Address  5.  

<FDT xm lns="x-schema:FDTCI PCommun icationSchema. xm l "  xm lns : fd t="x-schema:FDTDataTypesSchema. xm l "  
xm lns: cip="x-schema:DTMCIPDataTypeSchema. xm l ">  

 <ConnectRequest>  

  <cip:CIPPath>  

   <cip:CIPNodeI D>  

    <cip: Extended I den ti fi er extended I denti fi er="0045"/>  

   < /cip:CIPNodeID>  

  < /cip:CIPPath>  

 < /ConnectRequest>  

</FDT>  
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A.4  Unique identi fication  of a  connection  

Device  DTMs are  a l lowed  to  export more  than  one  connection .  I f a  Device  DTM  exports  more  
than  one  connection  and  sends  an  I DtmEvents: :OnParameterChanged()  noti fication ,  the  
Master DTM  may not be  ab le  to  determ ine  i f the  even t was  fi red  because  the  previous l y 
existi ng  connections  are  on l y mod i fied  or new connections  are  created .  

EXAMPLE:  

•  Paren t DTM  retrieves  a  l i s t  of connections  from  a  Device  DTM  contai n i ng  two connections  named  “My 
Excl us ive  Owner”  

•  Device  DTM  sends  an  OnParameterChanged ()event.  The  Paren t DTM  compares  the  updated  connection  l i s t  
and  detects  that  some parameters  i n  the  fi rst  “My Exclus i ve  Owner”  connection  are  d i fferen t,  bu t  the  Paren t 
DTM  cannot deci de  i f these  are  mod i fi cations  from  the  previ ous  fi rst  “My Exclus ive  Owner”  connection  or for 
example,  i f the  Device  DTM  has  s imply sen t  the  l i s t  of connections  i n  a  d i fferen t order (or i f i t  i s  an  en ti re l y 
new connecti on )  

•  For consistency reasons,  the  Paren t DTM  shou ld  consider to  i n ternal l y re -create  a l l  i n formation  l i nks  to  a l l  the  
connections  (delete  a l l  i tems l i nked  to  the  connections  and  re-import  a l l  defau l t  i tems  from  the  process  
channel )  

Hence  i t  shal l  be  possib le  to  un iquel y identi fy a  connection .  The  fd t: nodeI d  attribute  shal l  be  
used  to  provide  a  un ique  i denti fier for the  connection .  

Usage  of the  <fd t: nodeI d>  attribu te  as  un ique  i denti fier for a  connection  is  g i ven  below:  

<PossibleConnections>  

  .  

  .  

  <cippar:CIPConnection  

      connectionNameStri ng="  ExOwner Present  Data"  

      he lpStri ng="  D i rect  Exclus i ve  Owner Connection  contai ns  the  Present data  and  S tatus  word  "  

      ci p : ePath="200424c7200424c6200425005d02"  

 

      fd t: nodeId="GRP_MODULE_2_1 /DISPLAY_CONN_0"  

 

     d efau l tConnection="1 "  

  >  

  .  

  .  

< /Possib leConnections>  

A.5  Relation  between  connections  and  device internal  modulari ty 

The DTMParameterSchema al l ows  the  description  of modu lar devices  us ing  the  
I n ternalTopology e lement.  For Ethernet/I P  i t  i s  usefu l  to  have  a  possib i l i ty to  show the  
re lationsh ip  between  the  CIP  connections  and  the  s ing le  modu les  of a  modu lar device.  S ince  
the  Modu le  e lement of the  I n ternalTopology e lement defi ned  i n  DTMParameterSchema has  no  
reference to  the  CIPConnection  element in  the  BusI nformation  e lement defi ned  in  
FDTEIPDTMParameterSchema,  i t  i s  not  poss ib le  to  reference d i rectl y a  connection  i n  a  
modu le  description .  

To  describe  the  modu lari ty of the  device ,  the  I n ternalTopology e lement i s  used .  Each  modu le  
shal l  be  described  wi th  a  Modu le  e lement.  The  Modu le  e lemen t shal l  con tain  an  
ExportedVariables  e lement wh ich  shal l  be  used  to  reference a  connection  described  in  the  
FDTEIPDTMParameterSchema.  

Therefore  i t  sha l l  be  possible  to  reference a  connection  wi th in  a  device  un iquel y.  How to  
i denti fy the  connection  un iquel y is  described  i n  C lause  A. 4.  The  name attribu te  of the  
fd t:DtmVariable  e lement shal l  conta in  the  un ique  i den ti fier of the  connection  g i ven  i n  the  
fd t: nodeI d  attribu te  of the  CIPConnection  element.  

Usage of exported  variables  i n  < I n ternalTopology>  e lement i s  g iven  be low:  
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<I n ternalTopology>  

  < I n ternalChannel>  

    <Modu le  modu l eI d="1 ">  

      < fd t:Version I nformation  name="Modu le  No  1 "  vendor="Schnei der E lectri c"  vers i on="1 . 0"  date="2009-06-27"/>  

      <ExportedVariables>  

        < fd t: DtmVariabl es  name="Connections"   

               descriptor=" references  to  connections  wh ich  are  l i n ked  to  th i s  modu le">  

          < fd t:DtmVariable  name="GRP_MODULE_2_1 /DISPLAY_CONN_0"  descriptor="reference  to  the  connection">  

            < fd t: Value>  

              < fd t: D isplay stri ng="ExOwner Present Data" />  

            < /fd t:Value>  

          < /fd t: DtmVariable>  

        < /fd t:DtmVariables>  

      < /ExportedVariab les>  

    < /Modu le>  

  < /I n ternalChannel>  

</I n ternalTopology>  

A.6  Handl ing  of process  channels  

For performance reasons ,  a  DTM  shou ld  expose a  s i ng le  process  channel  per assembly on l y.  
The  process  channels  (one  per assembly)  contain  assembly member references.  The  
assembly member reference  poin ts  to  an  assembly member defined  in  the  BusI nformation  
e lemen t of the  parameter document.  

The  fd t: id ref attribu te  i n  the  process  channel  defin i tion  shal l  be  used  to  reference the  
assembly member in  the  BusI nformation  e lement.  The  BusI nformation  e lement contains  an  
AssemblyMemberDefin i ti on  e lement wi th  the  referenced  I D  i n  i ts  fd t: i d  attribu te.  An  example  
of Process  Channel  i s  g iven  be low.  

EXAMPLE   

<?xm l  vers ion="1 . 0"?>  

<FDT xm lns="x-schema:FDTCI PChannelParameterSchema. xm l "  

     xm lns: fd t="x-schema:FDTDataTypesSchema. xm l "  

     xm lns: cip="x-schema:DTMCIPDataTypeSchema. xm l "  

     xm lns : ci ppar="x-schema:FDTEIPDTMParameterSchema. xm l ">  

  <FDTChannelType>  

    < fd t: Vers ion I n formation  

      name=" I nput  Assembly 1 "  

      vendor="Schnei der E l ectri c"  

      vers ion="1 . 0"  

      d ate="2009-06-27"/>  

  < /FDTChannelType>  

  <FDTChannel  

    fd t: tag=" I nput  Assembly 1 "  

    fd t: i d="assemblyI d "  

    protectedByChannelAssignment="0"  

    fd t: dataType="structu red"  

    assemblySize="8"  

    fd t: s i gnalType=" input"  

    frameAppl i cationTag="Tag  assi gned  from  Frame"  

    he lpMessage="some  hel p  m igh t  help"  

    >  

    <Servi ceSet>  

      . . . .  

    < /ServiceSet>  

    <cip:CIPObjectAdd ress>  

      . . . .  

    < /cip:CIPObjectAdd ress>  

    <AssemblyMembers>  

      <AssemblyMember 

        memberPosi ti on="0"  

        memberSize="32"  

        >  

 

      <Assembl yMemberReference  fd t: i dref="2331 D1 77-5649-4898-AB7A-A4FFC41 1 CE1 A"/>  
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      < /AssemblyMember>  

      <AssemblyMember 

        memberPosi ti on="32"  

        memberSize="8"  

        >  

 

      <Assembl yMemberReference  fd t: i dref="A1 587D88-AC6D-421 e-B0F1 -7E1 1 1 C01 A7A8"/>  

 

      < /AssemblyMember>  

    < /AssemblyMembers>  

  < /FDTChannel>  

</FDT>  

 

Correspond ing  assembly member defin i tion  i n  <CIPNode>  e lemen t:  

<?xm l  vers ion="1 . 0"?>  

<FDT xm lns="x-schema:DTMParameterSchema. xm l "   

     xm lns: fd t="x-schema:FDTDataTypesSchema. xm l "    

     xm lns: cip="x-schema:DTMCIPDataTypeSchema. xm l "   

     xm lns: cippar="x-schema:FDTEIPDTMParameterSchema. xm l "  

  fd t: storageState="persi sten t"  

  fd t: dataSetState="defau l t"  

>  

  .  

  .  

  .  

  <DtmDevice  fd t: tag="myTag">  

    < fd t:ChannelReferences>  

      < fd t:ChannelReference  i d ref="assemblyI d "  />  

      < /fd t:ChannelReferences>  

      <BusI n formati on>  

        <UserDefi nedBus>  

          <cippar:CIPNode>  

            .  

            .  

            .  

            <cippar:AssemblyMemberDefi n i ti ons>  

              <cippar:AssemblyMemberDefi n i ti on  

 

                fd t: id="2331 D1 77-5649-4898-AB7A-A4FFC41 1 CE1 A"  

 

                fd t: tag=" label "  

                fd t: descriptor="some  descri ption"  

                c i p: dataType="fl oat"  

                >   

                <cip:CIPObjectAddress>  

                  <cip:CIPObjectI d  

                    .  

                    .  

                    .  

                  />  

                < /cip:CIPObjectAdd ress>  

              < /cippar:AssemblyMemberDefi n i ti on>  

            <cippar:AssemblyMemberDefi n i ti on  

 

              fd t: i d="A1 587D88-AC6D-421 e-B0F1 -7E1 1 1 C01 A7A8"  

 

              fd t: tag=" label 2"  

              fd t: descriptor="some  descripti on"  

              ci p : dataType="byte"  

              >  

              <cip:CIPObjectAddress>  

                <cip:CIPObjectI d  

                    .  

                    .  

                    .  

                />  

              < /cip:CIPObjectAddress>  

            < /cippar:AssemblyMemberDefi n i ti on>  
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          < /cippar:AssemblyMemberDefin i ti ons>  

        < /cippar:CIPNode>  

      < /UserDefi nedBus>  

    < /BusI n formation>  

    .  

    .  

    .  

  < /DtmDevice>  

</FDT>  

A.7  Identi fication  of Modules  in  Modular Devices  

The CIPDeviceI denti ty e lement i s  re lated  to  one  CIP  node,  respectivel y one  en ti re  CIP  device.  
The  i denti fication  of an  i nd ividual  modu le  wi th in  a  modu lar device  is  not  possible .  

The  I n ternalTopology e lement shal l  be  used  to  describe  the  modu lari ty of the  device.  Each  
modu le  shal l  be  described  wi th  a  Modu le  elemen t.  The  Modu le  e lement shal l  conta in  an  
ExportedVariables  element wh ich  shal l  be  used  to  define  variables  con ta in ing  the  requ ired  
i n formation  Vendor Code,  Product Type,  Product Code,  Major Revision  and  M inor Revis ion  of 
the  modu le.  

Modu le  i denti fication  i n  the  I n ternalTopology e lement:  

<I n ternalChannel>  

  <Modu l e  modu leI d="7"  s l ot="7"  fd t: nodeI d="GRP_MODULE_8_7">  

    < fd t: Version I nformation  name="Modu le  No  1 "  vendor="Schneider E l ectri c"  vers ion="1 . 0"  d ate="2009-06-27"/>  

    <ExportedVari ables>  

      < fd t:DtmVariabl es  name=" I denti fi cati on "  d escriptor="conta ins  i n formation  abou t the  modu le  i ndenti fi cati on">  

        < fd t:DtmVariabl e  name="VendorCode"  descri ptor="Vendor Code  of the  modu l e">  

          < fd t:Value>  

            < fd t: D isplay s tri ng="1 " />  

          < /fd t:Value>  

        < /fd t: DtmVariable>  

        < fd t:DtmVariabl e  name="ProductType"  descri ptor="Product Type  of the  modu l e">  

          < fd t:Value>  

            < fd t: D isplay s tri ng="1 2"/>  

          < /fd t:Value>  

        < /fd t: DtmVariable>  

        < fd t:DtmVariabl e  name="ProductCode"  descri ptor="Product Code  of the  modu le">  

          < fd t:Value>  

            < fd t: D isplay s tri ng="58"/>  

          < /fd t:Value>  

        < /fd t: DtmVariable>  

        < fd t:DtmVariabl e  name="Major Revis ion "  descri ptor="Major Revis ion  of the  modu l e">  

          < fd t:Val ue>  

            < fd t: D isplay stri ng="2"/>  

          < /fd t:Value>  

        < /fd t: DtmVariable>  

        < fd t:DtmVariabl e  name="Minor Revis ion "  descri ptor="M inor Revis ion  of the  modu l e">  

          < fd t: Value>  

            < fd t:D isplay stri ng="1 " />  

          < /fd t:Value>  

        < /fd t: DtmVariable>  

      < /fd t: DtmVariabl es>  

    < /ExportedVariables>  

    . . . .  

  < /Modu l e>  

</I n ternalChannel>  
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