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Why?	  

I	  want	  to:	  
“Show	  Big	  Bug	  Bunny	  in	  4K	  on	  my	  Tiled	  Display	  using	  

green	  Infrastructure”	  
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green	  Infrastructure”	  
	  
•  Big	  Bugs	  Bunny	  can	  be	  on	  mulBple	  servers	  on	  the	  Internet.	  
•  Movie	  may	  need	  processing	  /	  recoding	  to	  get	  to	  4K	  for	  Tiled	  Display.	  
•  Needs	  determinisBc	  Green	  infrastructure	  for	  Quality	  of	  Experience.	  
•  Consumer	  /	  ScienBst	  does	  not	  want	  to	  know	  the	  underlying	  details.	  

è	  	  His	  refrigerator	  also	  just	  works.	  



Many demands…. 

… more users! 

… more data! 

… more realtime! 



… more possibilities 

Virtualization 

Optical transmission 



The	  Ten	  Problems	  with	  the	  Internet	  
1.   Energy	  Efficient	  Communica3on	  
2.  SeparaBon	  of	  IdenBty	  and	  Address	  
3.  LocaBon	  Awareness	  
4.   Explicit	  Support	  for	  Client-‐Server	  Traffic	  and	  Distributed	  Services	  
5.  Person-‐to-‐Person	  CommunicaBon	  
6.  Security	  
7.   Control,	  Management,	  and	  Data	  Plane	  separa3on	  
8.   Isola3on	  
9.  Symmetric/Asymmetric	  Protocols	  
10.   Quality	  of	  Service	  

Nice	  to	  have:	  
•  Global	  RouBng	  with	  Local	  Control	  of	  Naming	  and	  Addressing	  
•  Real	  Time	  Services	  
•  Cross-‐Layer	  Communica3on	  
•  Manycast	  
•  Receiver	  Control	  
•  Support	  for	  Data	  AggregaBon	  and	  TransformaBon	  
•  Support	  for	  Streaming	  Data	  
•  Virtualiza3on	  

ref:	  Raj	  Jain,	  "Internet	  3.0:	  Ten	  Problems	  with	  Current	  Internet	  Architecture	  and	  SoluBons	  for	  the	  Next	  GeneraBon",	  	  
Military	  CommunicaBons	  Conference,	  2006.	  MILCOM	  2006.	  IEEE	  



TimeLine	  

1980	   2011	  2000	  1990	   2005	  

TCP	  

RDUDP,	  SCTCP,	  …	  

ATM	   (G)MPLS	  SONET/SDH	   OpenFlow	  PBT/PLSB	  

NDL	  SF	  for	  complex	  nets	  

SF	  for	  Clouds	  

SF	  for	  CineGrid	  CineGrid	  

GreenIT&Nets	  

LightPaths	  -‐	  GLIF	   Hybrid	  Nets	  

AAA	   TBN	   Policy	  

Programmable	  Networks	   NetApp’s	  

NM	  	  	  	  	  	  	  OCCI	  	  	  	  	  	  	  	  	  NSI	  	  	  	  	  	  	  	  	  

TCP	  Reno,	  Vegas	  
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2020	  

Cogni3ve	  Nets	  and	  clouds	  

Sustainable	  Internet	  

Virtualized	  Internet	  

Machine	  Learning	  	  +	   “I	  Want”	  
Internet	  3.0	  

Good	  Old	  Trucking	  
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2040	  

I	  
re3re	  



Cloud	  
CompuBng	  

Service	  Plane	  

eScience	  Middleware	  
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+	  ML	  +	  reasoning	  (ProLog?)	  +	  Scheduling	  +	  …	  

…	  	  	  …	  



Monitoring	  

RDF	  Seman3c	  
descrip3ons	  

Context	  
informa3on	  

Logging	  
History	  

Policy	  

APP	  
Feedback	  

I	  Want	  
….	  

Cloud	  
CompuBng	  
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Machine	  
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Q & A	


Visit:	

http://sc.delaat.net/	
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