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Mo7va7on	  

•  Experimental	  federated	  testbeds	  should	  enable	  large	  
scale	  and	  diverse	  experiments	  	  

•  Experiments	  with	  future	  Internet	  technologies	  from	  
components	  to	  complete	  systems	  

•  Validate	  and	  compare	  with	  exis7ng	  current	  or	  other	  
evolving	  solu7ons	  

•  Many	  testbeds	  exist,	  but	  difficult	  to	  sustain	  	  
•  Many	  exis7ng	  testbeds	  serve	  similar	  purposes	  

–  Diversity	  is	  necessary	  and	  unavoidable	  
•  Prolifera7on	  of	  tools	  &	  management	  frameworks	  



Testbeds	  today	  
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Challenges	  
•  Testbeds	  today	  look	  like	  silos	  	  

–  Comparable	  to	  the	  world	  of	  telcos	  BIP	  (Before	  IP)	  
•  New	  excellent	  testbeds	  emerge	  

–  How	  to	  bring	  exis7ng	  user	  communi7es	  to	  these	  new	  
testbeds?	  

•  Excellent	  tools	  are	  oPen	  tailored	  to	  the	  testbeds	  
–  How	  to	  re-‐use	  these	  tools	  in	  other	  testbeds?	  

•  Testbeds	  for	  similar	  purposes	  exist	  
–  How	  can	  experiments	  be	  reproduced?	  

•  Enlarge	  scale	  or	  scope	  
–  How	  can	  cross-‐testbed	  experiments	  be	  conducted?	  



Systema7c	  experimental	  methodology	  

•  specifica7on	  of	  the	  performance	  objec7ves,	  constraints,	  and	  
descrip7on	  of	  expected	  results	  	  	  

•  defini7on	  of	  relevant	  performance	  criteria	  and	  metrics	  	  
•  descrip7on	  of	  the	  modus	  operandi	  including	  configura7on,	  

ini7aliza7on,	  and	  running	  condi7ons	  and	  (itera7ve)	  procedure(s)	  to	  
be	  executed	  	  	  

•  repor7ng	  on	  observa7ons	  and	  the	  resul7ng	  analysis	  and	  the	  
feedback	  on	  each	  itera7on	  before	  reaching	  (par7al)	  conclusion	  

•  formal	  descrip7on	  of	  experiments	  
•  degree	  of	  control	  of	  the	  relevant	  input	  variables	  of	  an	  experiment	  	  
•  degree	  of	  monitoring	  of	  the	  relevant	  output	  variables	  of	  an	  

experiment	  
•  degree	  of	  confidence	  in	  the	  verifiability,	  reliability,	  repeatability,	  

and	  reproducibility	  of	  the	  experimental	  results	  



PlaVorms	  PlaVorms	  

Networks	  

Instrumenta7on	  
•  Research	  towards	  Future	  Internet	  

modelled	  as	  a	  complex	  
distributed	  system	  

•  Itera7ve	  cycles	  of	  research	  
•  Research	  must	  address	  all	  

associated	  aspects	  holis7cally,	  at	  
all	  relevant	  levels	  and	  layers.	  	  

•  Research	  direc7ons	  must	  take	  
into	  account	  the	  data	  and	  
observa7ons	  gathered	  from	  
experimenta7on	  in	  previous	  
itera7ons	  

•  “Measurement-‐based”	  which	  
requires	  the	  specifica7on	  of	  
relevant	  metrics	  and	  
measurement	  tools	  

Applica7ons	  Applica7ons	  

Networks	  
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User	  experiments,	  measurements	  (i)	  

•  Observe	  and	  track	  the	  long	  term	  growth	  of	  
storage	  networks	  (CDNs,	  clouds,	  informa7on-‐
centric	  networks,	  …)	  
– Gain	  insight	  into	  the	  evolu7on	  of	  the	  Internet	  
towards	  a	  content-‐centric,	  distributed	  delivery	  
model	  

–  Intercept	  and	  capture	  URLs,	  analyze	  paberns,	  
iden7fy	  web	  server	  hostnames	  

– Discover	  loca7on	  of	  content	  servers	  
– Draw	  the	  map	  of	  the	  deployed	  infrastructures	  	  



User	  experiments,	  measurements	  (ii)	  

•  Assess,	  evaluate	  and	  jus7fy	  the	  benefits	  of	  
social-‐aware	  virtual	  network	  embedding	  
mechanism	  towards	  implemen7ng	  wireless	  
cloud	  based	  CDNs	  
– CDN	  performance	  
– Metrics	  related	  to	  the	  wireless	  medium	  
– Efficiency	  of	  the	  proposed	  embedding	  approach	  	  
– Social-‐aware	  related	  metrics	  
– Reproducibility	  in	  two	  wireless	  testbeds	  



User	  experiments,	  measurements	  (iii)	  

•  Analysis	  for	  Future	  Internet	  architectures	  for	  the	  
Internet	  of	  Things	  (several	  aspects)	  
–  Connec7on	  setup	  7me,	  transit	  7me	  of	  packets	  (latency),	  
available	  bandwidth	  over	  7me,	  average	  7me	  to	  transfer	  a	  
file	  	  

•  one	  vs.	  many	  connec7ons	  (bandwidth	  and	  scalability)	  
–  Handover	  delay,	  packet	  delay,	  packet	  loss	  (if	  any),	  effects	  
on	  the	  transmidng	  and	  non-‐transmidng	  connec7ons	  

– With	  malicious	  nodes,	  measure	  interference	  (delay,	  
broken	  connec7ons)	  

–  Repeat	  previous	  aPer	  introduc7on	  of	  security-‐oriented,	  
iden7ty-‐based	  control	  plane	  and	  document	  improvements	  



User	  experiments,	  measurements	  (iv)	  

•  Large-‐scale	  experiments	  on	  geo-‐loca7on	  aware	  
greedy	  rou7ng	  architecture	  	  
– Measurement	  based	  space-‐embedding	  	  

•  IP	  geo-‐loca7on	  running	  on	  PLE	  
–  “geo-‐loca7on	  aware”	  overlay	  to	  allow	  rou7ng	  along	  
near-‐op7mal	  paths	  in	  the	  physical	  network	  

–  Precise	  measurement	  tool	  to	  monitor	  availability	  of	  
links	  between	  nodes	  for	  fast	  error	  recovery	  

•  ETOMIC	  plaVorm	  
–  Emula7on	  of	  link/node	  failures	  and	  measure	  effects	  
on	  ongoing	  flows	  (packet	  loss,	  delay,	  recovery	  7me)	  



OpenLab	  –	  Calls	  for	  experiments	  
•  OpenLab	  requires	  the	  par7cipa7on	  of	  new	  partners	  to	  carry	  

out	  certain	  tasks	  within	  the	  project.	  In	  par7cular	  the	  tasks	  
pertain	  to	  the	  execu7on	  of	  innova7ve	  experiments	  that	  
demonstrate	  technological	  exper7se,	  scien7fic	  novelty	  and	  
quality	  in	  the	  area	  of	  Future	  Internet.	  

•  First	  call:	  OpenLab-‐1	  closed	  on	  30	  November	  2011	  
•  Second	  call:	  OpenLab-‐2	  planned	  for	  end	  2012/early	  2013	  
•  Check	  regularly	  hbp://www.ict-‐openlab.eu/open-‐calls	  	  
•  Any	  experiments	  can	  be	  proposed	  

–  As	  long	  as	  they	  can	  be	  supported	  by	  the	  available	  infrastructure	  
–  Experimentally	  validate	  Future	  Internet	  Architecture	  
improvement	  proposals?	  

–  Experiments	  concerning	  network	  neutrality?	  
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Further	  Informa7on	  

•  www.ict-‐openlab.eu	  –	  OpenLab	  website	  
–  contact@ict-‐openlab.eu	  	  

•  Future	  Internet	  Assembly,	  Aalborg,	  Denmark	  
–  “Hands-‐on”	  FIRE	  Demonstra7on	  Evening,	  10	  May	  
2012	  

•  TridentCom	  2012,	  11-‐13	  June	  2012	  Thessaloniki,	  
Greece	  
–  hbp://www.tridentcom.org/2012	  	  


