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Objec3ves	
  

•  Connec3ng	
  mul3-­‐domain	
  (heterogeneous	
  CI	
  
and	
  administra3ve	
  domains)	
  campuses	
  using	
  
an	
  SDI	
  approach	
  

•  Connec3ng	
  communi3es	
  of	
  users,	
  
researchers,	
  educators,	
  students	
  future	
  
collaborators	
  

•  Crea3ng	
  next-­‐gen	
  CI	
  that	
  meets	
  the	
  needs	
  of	
  
end	
  users	
  and	
  researchers	
  



Challenges	
  and	
  Important	
  Research	
  Issues:	
  
Testbeds	
  for	
  new	
  technologies	
  

•  Deployment	
  of	
  testbeds	
  
•  Testbeds	
  as	
  a	
  service	
  	
  

–  Plug	
  and	
  play	
  for	
  the	
  experimenter	
  
–  Clean	
  up	
  should	
  also	
  be	
  automated.	
  If	
  too	
  many	
  FTEs	
  to	
  manage	
  then	
  unsustainable	
  
–  Managibility:	
  interface,	
  end	
  user	
  interac3ng	
  with	
  testbed,	
  common	
  infrastructure	
  that	
  testbeds	
  can	
  share	
  

can	
  improve	
  managability	
  	
  	
  	
  
•  Sustainability	
  once	
  funding	
  runs	
  out	
  
•  Interoperability,	
  federa3on	
  
•  Evolu3on	
  of	
  testbeds:	
  

–  Plan	
  for	
  testbed	
  lifecycle.	
  	
  Plan	
  a	
  deprecia3on.	
  	
  
–  Technology	
  refresh	
  
–  For	
  at	
  testbed	
  it’s	
  more	
  compressed.	
  	
  	
  

•  How	
  to	
  make	
  the	
  testbed	
  a9rac3ve	
  to	
  researchers	
  
•  Isola3on	
  for	
  experiments	
  for	
  reproducibility	
  
•  Surviving	
  mul3ple	
  itera3ons	
  of	
  the	
  underlying	
  technologies	
  
•  Reproducibility	
  
•  Build	
  a	
  generic	
  testbed	
  for	
  problems	
  that	
  have	
  not	
  being	
  ar3culated	
  or	
  do	
  you	
  build	
  a	
  testbed	
  for	
  a	
  

specific	
  problem?	
  



Challenges	
  and	
  Important	
  Research	
  
Issues:	
  Science	
  DMZ	
  

•  Science	
  DMZ:	
  ways	
  to	
  collaborate	
  on	
  
technologies	
  and	
  architectures.	
  Increasing	
  
good	
  collabora3ons	
  between	
  USA	
  and	
  Brazil	
  



Challenges	
  and	
  Important	
  Research	
  
Issues:	
  SDX	
  

•  SDX:	
  explore	
  architectures	
  to	
  bridge	
  SDN	
  
testbeds	
  among	
  the	
  two	
  countries.	
  



Major	
  Projects	
  and	
  Programs:	
  
•  FIBRE	
  and	
  GENI	
  

–  SDI	
  
–  Federa3ons	
  
–  Wireless	
  

•  Esnet	
  
–  Tree	
  House/SDX	
  
–  WAN	
  SDN	
  Testbed	
  (in	
  progress)	
  

•  FIRE	
  
•  NSF	
  Cloud	
  
•  Internet	
  of	
  Things	
  (IoT)	
  (aspira3onal)	
  
•  What	
  are	
  the	
  important	
  issues	
  addressed	
  by	
  the	
  projects/programs?	
  

–  Reusability,	
  	
  
•  Are	
  there	
  complement	
  projects/programs	
  in	
  the	
  other	
  country?	
  
•  What	
  are	
  remaining	
  research	
  challenges	
  and	
  issues	
  (when	
  compared	
  with	
  those	
  listed	
  in	
  the	
  

previous	
  ques3on)?	
  
–  Opera3onal	
  Manageability	
  of	
  SDN	
  networks	
  
–  Security	
  

•  Anything	
  like	
  NSF	
  Cloud?	
  
•  Large	
  research	
  projects	
  co-­‐financed	
  with	
  EU	
  



Exis3ng	
  and	
  Future	
  Collabora3ons	
  
•  What	
  are	
  the	
  mechanisms	
  and	
  methods	
  suggested	
  for	
  breaking	
  down	
  

barriers?	
  
–  Using	
  testbeds	
  to	
  showcase	
  poten3al	
  solu3ons.	
  
–  Prototyping	
  and	
  innova3ons	
  that	
  result	
  from	
  a	
  cc-­‐nie	
  type	
  program	
  

•  How	
  should	
  the	
  campus	
  networks	
  and	
  WANs	
  evolve	
  given	
  the	
  SDI	
  
vision	
  –	
  network	
  is	
  not	
  just	
  for	
  forwarding	
  packets	
  (memory	
  
expensive,	
  could	
  not	
  put	
  storage	
  in	
  the	
  routers)	
  

•  What’s	
  the	
  right	
  architecture	
  given	
  today’s	
  constraints?	
  
•  What’s	
  the	
  rela3onship	
  with	
  testbeds?	
  Build	
  testbeds	
  to	
  explore	
  

various	
  op3ons	
  for	
  future	
  campus	
  networks	
  should	
  be	
  like	
  and	
  
what	
  trade	
  offs	
  are	
  

•  Using	
  testbeds	
  for	
  educa3on	
  purposes	
  
•  Fed4FIRE	
  (EU	
  led	
  project):	
  federa3on	
  of	
  testbeds,	
  schemes	
  for	
  

federa3ng	
  different	
  testbeds.	
  	
  Included	
  GENI	
  control	
  frameworks.	
  
–  Poten3al	
  solu3on	
  towards	
  a	
  global	
  testbed	
  federa3on	
  



Poten3als	
  for	
  large-­‐scale	
  
collabora3ons	
  

•  What	
  programs	
  work	
  and	
  what	
  does	
  not	
  work	
  
within	
  our	
  countries	
  
– Cloud	
  effort	
  in	
  US,	
  is	
  there	
  a	
  way	
  to	
  carry	
  story	
  
back	
  to	
  Brazil?	
  	
  	
  


