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System-‐of-‐systems	  

•  Trend	  of	  the	  current/future	  soTware-‐intensive	  
systems	  

•  Main	  characterisPcs:	  
•  OperaPonal	  independence	  
•  Managerial	  independence	  
•  EvoluPonary	  development	  =>	  dynamic	  architecture	  
•  Emergent	  behavior	  
•  Geographic	  distribuPon	  
•  SoTware-‐intensivity	  
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System-‐of-‐systems	  

•  RepresentaPve	  applicaPon	  domains:	  
•  RoboPcs	  
•  Airport	  
•  Avionics	  
•  Smart	  planet,	  ciPes,	  buildings,	  ….	  	  
•  Aerospace	  
•  Warfare	  
•  Global	  earth	  observaPon	  
•  …	  
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Software	  Architecture	  

•  Fundamental	  to	  the	  soTware	  systems	  
development	  

•  Promote	  several	  quality	  characterisPcs	  
•  e.g.,	  interoperabilily,	  performance,	  portability,	  

adaptability,	  and	  maintainability	  

•  EssenPal	  element	  to	  the	  success	  of	  SoS	  
•  ~100	  works	  published	  on	  SoS	  soTware	  architectures	  
•  Concentrated	  	  in	  the	  last	  6~7	  years	  
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Reference	  Architecture	  

•  Special	  type	  of	  soTware	  architecture	  
•  Essence	  of	  the	  architectures	  of	  a	  set	  of	  soTware	  
systems	  

•  Knowledge	  about	  how	  to	  design	  concrete	  
architectures	  of	  systems	  of	  a	  given	  applicaPon	  
domain	  

•  Support	  to	  
•  development,	  standardizaPon,	  and	  evoluPon	  of	  

soTware	  systems	  

•  Real	  evidence	  of	  the	  importance	  of	  reference	  
architectures	  
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Reference	  Architecture	  

•  Many	  reference	  architectures	  
•  Domain-‐oriented	  reference	  architectures	  

•  AUTOSAR	  
•  ConPnua	  
•  UniversAAL	  
•  …	  

•  Pla`orm-‐oriented	  reference	  architectures	  
•  S3	  
•  OASIS	  
•  OSGi	  
•  …	  
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Reference	  architectures	  can	  be	  also	  
relevant	  to	  architect	  SoS,	  even	  more	  

important	  than	  they	  have	  been	  
currently.	  

	  
Problem:	  Interoperability	  among	  
consPtuents	  is	  sPll	  an	  open	  issue	  in	  

SoS.	  



Reference	  Architectures	  for	  SoS	  

Main	  benefit	  for	  SoS	  =	  Interoperability	  among	  
consPtuents	  
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Challenges	  

1.  MobilizaPon	  of	  communiPes	  of	  SoS	  reference	  
architectures	  

2.  EvoluPon	  of	  exisPng	  reference	  architectures	  

3.  Establishment	  of	  new	  domain-‐oriented	  SoS	  
reference	  architectures	  

4.  Establishment	  of	  pla`orm-‐oriented	  SoS	  
reference	  architectures	  

5.  Engineering	  SoS	  reference	  architectures	  

6.  Availability	  of	  SoS	  reference	  architectures	  
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Perspectives	  of	  Research	  
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1.  MobilizaPon	  of	  communiPes	  of	  SoS	  reference	  
architectures	  

2.  EvoluPon	  of	  exisPng	  reference	  architectures	  

3.  Establishment	  of	  new	  domain-‐oriented	  SoS	  
reference	  architectures	  

4.  Establishment	  of	  pla`orm-‐oriented	  SoS	  
reference	  architectures	  

5.  Engineering	  SoS	  reference	  architectures	  

6.  Availability	  of	  SoS	  reference	  architectures	  



Conclusions	  

•  SoS	  soTware	  architectures	  
•  Quite	  youthful	  research	  area	  

•  SoS	  reference	  architectures	  
•  Also	  a	  quite	  youthful	  research	  area	  

•  Reference	  architectures	  MUST	  be	  explored	  for	  
this	  new	  class	  of	  soTware-‐intensive	  systems.	  
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