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Interoperability-­‐related	
  CIEAM	
  Projects	
  
•  SI301	
  “Integrated	
  Reliability	
  Management” 	
  2003-­‐2007	
  

Service	
  Oriented	
  “Data	
  Bridge”	
  
	
  

	
  	
  
•  SI302	
  “Improved	
  OPAL	
  Monitoring	
  and	
  Management	
  System”	
  

	
   	
   	
   	
   	
   	
   	
  2008-­‐2010	
  
	
  

•  MD201	
  “CIEAM	
  Integra(on	
  Project”	
   	
   	
  2008-­‐2010	
  
	
  
	
  

•  SI2100	
  	
  “Standards-­‐Based	
  Interoperability	
  for 	
  	
  2010-­‐2013	
  	
  
Asset	
  Management	
  Informa(on	
  Systems”	
  	
  

A Service Oriented 
Architecture for Data 
Integration in Asset 
Management©CIEAM 
2009 



A Service Oriented 
Architecture for Data 
Integration in Asset 
Management©CIEAM 
2009 
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Problems	
  

•  Version	
  control	
  	
  
– Rapid	
  development	
  of	
  new	
  versions	
  

•  Data	
  transforma(on	
  
– Laborious	
  
– Tradi(onally	
  restarts	
  from	
  scratch	
  for	
  each	
  
tool	
  

– Transforma(on	
  is	
  hidden	
  in	
  code	
  
– Applicable	
  only	
  between	
  two	
  tools	
  



Data	
  Transforma(on	
  Engine	
  

•  Open	
  Data	
  Transforma(on	
  
•  Model	
  Driven	
  Architecture™	
  
(Model	
  Driven	
  Engineering)	
  

•  Model	
  Driven	
  Integra(on	
  
– LiWing	
  data	
  structures	
  and	
  transforma(on	
  to	
  
conceptual	
  level	
  (object	
  models)	
  

– Visual	
  representa(on	
  
– Simula(on	
  
– Monitoring	
  data	
  transforma(on	
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Transform	
  Engine	
  cont’d	
  

•  Re-­‐use	
  of	
  integra(on	
  techniques	
  through	
  
integra(on	
  pa[erns	
  and	
  operators	
  

•  Support	
  of	
  various	
  data	
  formats	
  
– XML,	
  RDF,	
  WSDL,	
  CSV,	
  ...	
  

•  Support	
  of	
  various	
  APIs	
  
– Web	
  services,	
  rela(onal	
  databases,	
  SAP,	
  ...	
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Mo(va(on	
  
•  Asset	
  Management	
  Use	
  Case	
  

– Hand-­‐over	
  design	
  documents	
  to	
  opera(onal	
  
side	
  (different	
  ecosystems)	
  

– Bi-­‐direc(onal	
  transforma(on	
  required	
  
– Very	
  complex	
  data	
  structures	
  

•  Challenges	
  
– Flexible	
  data	
  integra(on	
  
– Support	
  for	
  whole	
  asset	
  life-­‐cycle	
  
– Light	
  weight	
  approach	
  
– Evolu(on	
  of	
  Asset	
  Management	
  Technology	
  

•  Assets	
  oWen	
  live	
  (far)	
  longer	
  than	
  IT	
  systems	
  
•  New	
  version	
  of	
  standards	
  

–  New	
  version	
  of	
  exis(ng	
  standards	
  
–  New	
  soWware	
  applica(ons	
  

7	
  



	
  

	
  Use	
  Case	
  
Based	
  on	
  The	
  Safe	
  Technology	
  Roadmap™	
  for	
  Interoperability	
  

Seman(c	
  Context	
  
Reference	
  Informa(on	
  

Environment	
  
Execu(on	
  Environment	
  

“P2B	
  Stack”	
  

Enterprise	
  Business	
  Systems	
  

Physical	
  Assets	
  

Controls	
  

Engineering	
  and	
  Construc(on	
  
ISO	
  15926	
  

MIMOSA	
  
	
  
	
  
	
  

	
  
	
  
	
  

Registry	
  

O&M	
  
Requirements	
  
Repository	
  

	
  
	
  
	
  
	
  

Informa(on	
  Service	
  	
  
Bus	
  

Transform	
  
Engine	
  



Transforma(on	
  Concept	
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Models	
  on	
  the	
  Conceptual	
  Level	
  

ISO	
  15926	
   MIMOSA	
  CCOM	
  3.2.2	
  

*.rdf/*.qxf	
  file	
   *.xml	
  file	
  

Model	
  transforma(on	
  

Model	
  transforma(on	
  

Interface to 
Information Bus 

LIFTING TO ABSTRACT MODELS 



Use	
  Case:	
  Handover	
  EPC	
  to	
  O&M	
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ISO	
  15926	
  Representa(on	
  
•  Templates	
  in	
  Reference	
  

Data	
  Library	
  (RDL):	
  
Specialized	
  Templates	
  
from	
  ISO	
  15927-­‐7	
  

•  Templates	
  defined	
  in	
  
ISO	
  15926-­‐7	
  	
  

•  Concepts	
  defined	
  in	
  
ISO	
  15926-­‐2	
  

•  Values	
  

Use	
  Case:	
  Handover	
  EPC	
  to	
  O&M	
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Export	
  to	
  open	
  standard	
   for example XSLT or QVT 

Use	
  Case:	
  Handover	
  EPC	
  to	
  O&M	
  

Complex Transformation in Form of a Process 

for example BPMN, EPC, BPEL Export	
  to	
  open	
  standard	
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MIMOSA	
  Representa(on	
  
•  Object	
  Types	
  in	
  Topology	
  
•  Object	
  Types	
  from	
  Asset	
  

Registry	
  
•  Instance	
  Values	
  

Use	
  Case:	
  Handover	
  EPC	
  to	
  O&M	
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Use	
  Case:	
  Handover	
  EPC	
  to	
  O&M	
  



Aims	
  and	
  Benefits	
  
•  Automa'on	
  of	
  seman(c	
  integra(on	
  
•  Flexibility	
  through	
  open	
  transforma,on	
  across	
  
ecosystems	
  

•  Standards-­‐based	
  transforma(on	
  
•  Reusable	
  transforma'on	
  through	
  library	
  of	
  
mapping	
  operators	
  

•  Transforma'on	
  process	
  for	
  complex	
  
transforma(ons	
  

•  Extensibility	
  allows	
  dynamic	
  changes	
  
•  End-­‐user	
  friendly	
  tool	
  guidance	
  with	
  abstract	
  
visual	
  nota(ons	
  for	
  non-­‐IT-­‐experts	
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Features	
  
•  Metamodel	
  independence	
  (UML,	
  OWL,	
  RDF,	
  XML,	
  RDB	
  ...)	
  
•  Extensibility	
  of	
  Mapping	
  Operators	
  
•  Formula(on	
  and	
  considera(on	
  of	
  constraints	
  
•  (Limited)	
  Matching	
  (e.g.	
  SAP)	
  at	
  Process	
  Level	
  
•  Openness	
  (standard	
  interface	
  for	
  mapping,	
  e.g.,	
  QVT,	
  XSD)	
  
•  Mappings	
  as	
  First	
  Class	
  Objects	
  (save,	
  store,	
  load,	
  export)	
  
•  Reusability	
  of	
  mapping	
  defini(ons	
  (some	
  other	
  products	
  

provide	
  this)	
  
•  Minimal	
  system	
  dependencies,	
  ease	
  of	
  installa(on	
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Joint	
  MIMOSA/PCA	
  O&M	
  SIG	
  Summary	
  

•  Key	
  no(on:	
  Link-­‐up	
  of	
  RD	
  (ISO	
  15926)	
  and	
  Execu(on	
  Environment	
  (Open	
  
O&M)	
  

•  Driven	
  by	
  O&M	
  Handover	
  sample	
  case	
  (NWRP)	
  
•  Goal:	
  develop	
  input	
  to	
  MIMOSA	
  and	
  PCA	
  which	
  properly	
  incorporates	
  O&M	
  concepts	
  

from	
  the	
  OpenO&M	
  ini(a(ve	
  and	
  certain	
  ISO	
  standards	
  (incl	
  ISO15926	
  and	
  ISO18435)	
  in	
  
the	
  joint	
  MIMOSA/PCA	
  solu(on	
  set	
  

–  Output	
  from	
  the	
  SIG	
  to	
  be	
  published	
  in	
  the	
  annex	
  of	
  the	
  upcoming	
  ISO	
  TC184	
  OGI	
  TS	
  along	
  with	
  
the	
  resul(ng	
  updates	
  (proposed	
  and	
  actual)	
  to	
  the	
  related	
  standards	
  

•  Different	
  process	
  characteris(cs	
  
–  RDL:	
  Large	
  blocks	
  of	
  detailed	
  informa(on	
  exchanged	
  generally	
  in	
  batch	
  
–  Execu(on:	
  Small	
  data	
  sets	
  exchanged	
  in	
  event-­‐oriented	
  fashion	
  via	
  specific	
  services	
  

linked	
  to	
  use	
  cases	
  

•  Focus	
  and	
  Timing	
  based	
  on	
  current	
  client	
  handover	
  case	
  
–  2	
  quick	
  (90-­‐day)	
  itera(ons,	
  then	
  standard	
  6-­‐month	
  itera(ons	
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