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An	  inter-‐cloud	  scenario	  may	  help	  us	  
on	  dealing	  with	  clouds’	  outages	  
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*  Complexity	  
*  Lack	  of	  models	  to	  describe	  multiple	  cloud	  
environments	  
*  Lack	  of	  tools	  that	  implement	  automatic	  resource	  
selection	  and	  configuration	  
*  Environment	  configuration	  tools	  still	  demand	  
programming	  skills	  

There	  are	  some	  challenges	  to	  
implement	  an	  inter-‐cloud	  scenario	  



*  The	  users	  are	  responsible	  for:	  
*  	  Identify	  the	  clouds	  and	  the	  virtual	  machines	  types	  
*  	  Select	  the	  virtual	  machine	  images	  (VMI)	  in	  each	  cloud	  
*  Deploy	  the	  applications,	  taking	  into	  account	  dependencies	  and	  

clouds’	  constraints	  

*  Even	  with	  the	  pre-‐configured	  VMIs	  configuration	  involves	  
manual	  activities	  (time	  consuming	  and	  error-‐prone)	  
*  A	  cloud	  configuration	  may	  demand	  specialized	  skills	  

Why	  inter-‐clouds	  scenarios	  are	  
complex?	  	  



Example	  of	  a	  networking	  feature	  that	  
requires	  advanced	  knowledge	  -‐-‐	  AWS’s	  

enhanced	  networking	  feature	  
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Network	  throughput	  	  
when	  the	  VM	  is	  
started	  with	  the	  
default	  parameters	  

Network	  
throughput	  
after	  
enabled	  a	  
kernel’s	  	  
driver	  



	  
A	  Software	  Product	  Line	  (SPL)	  is	  a	  strategy	  to	  design	  a	  family	  
of	  related	  products	  using	  a	  common	  architecture,	  with	  
variations	  in	  features.	  
	  
With	  a	  SPL,	  a	  single	  platform	  can	  be	  massively	  customized	  to	  
generate	  a	  group	  of	  products	  
	  
	  

Software	  engineering	  techniques	  may	  help	  us	  on	  
dealing	  with	  cloud	  variability	  and	  on	  implementing	  

automatic	  inter-‐clouds	  configuration	  



SPL	  relies	  on	  feature	  model	  to	  
describe	  the	  features	  
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*  A	  Software	  Product	  Line	  Engineering	  (SPLE)	  method	  for	  
inter-‐cloud	  environments.	  It	  aims	  to	  enable	  both	  automatic	  
resource	  selection	  and	  configuration.	  

	  
*  A	  tool,	  called	  Dohko,	  that	  implements	  the	  proposed	  method.	  

We	  developed	  a	  SPLE	  method	  and	  a	  
tool	  to	  implement	  the	  method	  



Our	  SPLE	  Method	  
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Our	  Abstract	  Feature	  Model	  to	  
describe	  IaaS	  cloud	  environments	  



Amazon	  EC2	  Concrete	  Feature	  Model	  



Google	  GCE	  Concrete	  Feature	  Model	  



*  Implements	  the	  runtime	  part	  of	  the	  SPLE	  method	  
*  Creates	  a	  deployment	  plan	  to	  configure	  the	  products	  across	  
the	  clouds	  
*  Uses	  the	  Configuration	  Knowledge	  to	  execute	  the	  actions	  in	  
the	  clouds	  
*  Uses	  a	  Constraint	  Satisfier	  Problem	  (CSP)	  solver	  to	  find	  valid	  

configurations	  

Overview	  of	  Dohko	  



Dohko’s	  Architecture	  



*  We	  used	  to	  public	  cloud	  providers	  (Amazon	  EC2	  and	  
Google	  GCE)	  
*  A	  real	  bioinformatics	  application	  (ssearch36)	  
*  Users’	  goals	  were	  to	  minimize	  monetary	  cost	  and	  
maximize	  resources’	  capacity.	  

Experimental	  Setup	  



Example	  of	  an	  User’s	  request	  
descriptor	  (YAML	  file)	  



Multiple	  VMs	  selection	  –	  single	  and	  
inter-‐cloud	  scenarios	  



It	  takes	  less	  than	  10	  minutes	  to	  automatically	  select	  
and	  to	  deploy	  a	  real	  inter-‐cloud	  environment	  



*  We	  proposed	  a	  SPLE	  method	  and	  a	  tool	  to	  help	  the	  users	  on	  
instantiating	  inter-‐cloud	  environments.	  
*  Our	  SPLE	  Method	  relies	  on:	  
*  Abstract	  Feature	  Model	  
*  Concrete	  Feature	  Model	  
*  Configuration	  Knowledge	  
*  Well-‐known	  benchmarks	  to	  uniform	  clouds’	  performance	  

description	  
*  A	  tool	  that	  implements	  the	  method,	  and	  enables	  automatic	  inter-‐

cloud	  configuration	  

Summary	  
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