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Introduction:	
  FermiCloud

• FermiCloud	
  Project	
  was	
  established	
  in	
  2009	
  with	
  the	
  goal	
  of	
  developing	
  and	
  
establishing	
  Scientific	
  Cloud	
  capabilities	
  for	
  the	
  Fermilab	
  Scientific	
  Program.	
  

• FermiCloud	
  Infrastructure	
  as	
  a	
  Service	
  (IaaS)	
  running	
  since	
  2010.	
  

• FermiCloud	
  Project	
  now	
  focusing	
  on	
  On-­‐demand	
  Services	
  for	
  Scientific	
  Users	
  
(PaaS,	
  SaaS).	
  

• The	
  FermiCloud	
  project	
  is	
  a	
  program	
  of	
  work	
  that	
  is	
  split	
  over	
  several	
  overlapping	
  
phases.	
  
• Each	
  phase	
  builds	
  on	
  the	
  capabilities	
  delivered	
  as	
  part	
  of	
  the	
  previous	
  phases.	
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Introduction:	
  KISTI

Korea	
  Institute	
  of	
  Science	
  and	
  Technology	
  
Information:	
  
pProvision	
  of	
  World-­‐Class	
  Infrastructure	
  for	
  Global	
  
Collaboration	
  
pLeading	
  Nation-­‐wide	
  Super	
  Computing	
  Infrastructure	
  
pLeading	
  Nation-­‐wide	
  Scientific	
  IaaS	
  Infrastructure	
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Introduction:	
  Collaboration	
  on	
  Cloud	
  Computing

◆Fermilab	
  and	
  KISTI	
  both	
  support	
  global	
  physics	
  collaborations,	
  (CMS,	
  
CDF,	
  STAR,	
  ALICE,	
  etc.)	
  
◆IIT	
  has	
  joint	
  activities	
  on	
  cloud	
  computing	
  with	
  Fermilab	
  
◆These	
  experiments	
  identify	
  cloud	
  computing	
  as	
  key	
  technology	
  for	
  
✓Data	
  preservation	
  
✓Burst	
  capacity	
  
✓Software	
  distribution	
  

◆Global	
  collaborations	
  will	
  not	
  converge	
  on	
  single	
  cloud	
  solution.	
  
◆Three	
  key	
  components	
  for	
  success:	
  
✓Federation—Group	
  of	
  users	
  run	
  transparently	
  on	
  many	
  resources	
  
✓Interoperability—Find	
  common	
  method	
  that	
  works	
  on	
  all	
  resources	
  
✓Throughput—Data	
  flow	
  to	
  and	
  from	
  resources	
  across	
  WAN.	
  

◆Goal	
  is	
  to	
  enable	
  real	
  scientific	
  stakeholders	
  to	
  get	
  their	
  computing	
  
done.	
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Overhead-­‐Aware-­‐Best-­‐Fit	
  (OABF)	
  Algorithm



Evaluation:	
  Environment

System	
  Configuration:	
  
•Front-­‐end:	
  16-­‐core	
  
Intel(R)Xeon(R)	
  CPU	
  E5640	
  @	
  
2.67GHz,	
  48GB	
  memory.	
  
•15	
  VM	
  hosts:	
  	
  8-­‐core	
  Intel(R)	
  
Xeon(R)	
  CPU	
  X5355	
  @	
  2.66GHz	
  
and	
  16GB	
  memory	
  

•Cloud	
  Platform:	
  OpenNebula	
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Evaluation:	
  Small	
  Image	
  (2.6GB	
  QCOW2)	
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Evaluation:	
  Large	
  Image	
  (16GB	
  RAW)
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Conclusion
• Present	
   a	
   mechanism	
   to	
   automatically	
   train	
   the	
   VM	
   launching	
  
overhead	
  reference	
  model	
  that	
  we	
  previously	
  developed.	
  

• Based	
  on	
  the	
  virtual	
  machine	
  launching	
  overhead	
  reference	
  model,	
  
we	
   have	
   developed	
   in	
   this	
   paper	
   an	
   overhead-­‐aware-­‐best-­‐t	
  
resource	
  allocation	
  algorithm	
  to	
  help	
  the	
  cloud	
  reduce	
  the	
  average	
  
VM	
  launching	
  time.	
  

• Presented	
  an	
  implementation	
  of	
  the	
  developed	
  OABF	
  algorithm	
  on	
  
FermiCloud	
  

• For	
  relatively	
  small	
  VM	
   images	
  commonly	
  used	
   in	
  FermiCloud,	
  OABF	
  
provides	
  significant	
  improvement	
  in	
  launch	
  time.	
  



Thanks!	
  

Questions?


