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But	  the	  main	  idea	  is:	  Learn	  from	  our	  mistakes	  and	  pick	  
the	  best	  VC	  solu9on	  for	  ALICE!	  



Volunteer	  Compu-ng	  
•  Ordinary	  people	  voluntarily	  running	  scien-fic	  
tasks	  on	  their	  PCs	  	  
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Volunteer	  Compu-ng	  at	  CERN	  
1.  Virtual	  LHC@Home	  (Test4Theory)	  
– Operates	  mainly	  on	  volunteer	  compu-ng	  
– About	  1k	  parallel	  jobs	  
– 2	  Trillion	  events	  simulated	  since	  2011	  
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Volunteer	  Compu-ng	  at	  CERN	  
2.  ATLAS@Home	  
– Volunteer	  
compu-ng	  is	  
their	  2nd	  
largest	  
simula-on	  site	  

– 4-‐5k	  parallel	  
jobs	  
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Volunteer	  Compu-ng	  at	  CERN	  
3.  Sixtrack	  
– Operates	  only	  on	  volunteer	  compu-ng	  
– Up	  to	  100k	  parallel	  jobs	  
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Why	  Volunteer	  Compu-ng?	  

•  Free*	  resources	  
– 100K+	  hosts	  achievable	  for	  large	  projects	  
– Actual	  core	  count	  is	  higher	  

•  Engage	  with	  communi-es	  outside	  HEP	  
– Outreach	  and	  publicity	  for	  HEP	  and	  science	  

7	   I.	  Charalampidis	  –	  Volunteer	  Compu-ng	  in	  ALICE?	  –	  Geneva	  2015	  



Understand	  the	  Environment	  

✗ Uncoordinated,	  opportunis-c	  resources	  

•  Good	  PR	  =	  More	  resources	  
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Sixtrack:	  ±	  80K	  Parallel	  Jobs	  



Understand	  the	  Environment	  

✗ Inconsistent	  network	  configura-ons	  
– Assume	  worst-‐case	  scenarios	  
(bad	  broadband	  or	  mobile	  connec9on)	  

✗ Untrusted	  environment	  
– Assume	  user	  has	  full	  control	  on	  your	  job	  binaries,	  
and	  not	  always	  with	  good	  inten-ons	  
(no	  ma@er	  how	  hard	  you	  try	  to	  secure	  it)	  
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Volunteer	  Compu-ng	  …	  

• Works	  well	  for	  
ü 	  Low-‐priority	  jobs	  (ex.	  M-‐C	  simula-ons)	  
	  Assume	  the	  job	  will	  be	  processed	  in	  ‘best-‐effort’	  manner	  

ü 	  Low	  I/O	  jobs	  
	  Assume	  the	  bandwidth	  is	  limited	  

ü 	  Reproducible	  jobs	  
	  You	  may	  need	  to	  run	  the	  same	  job	  mul9ple	  9mes	  for	  
integrity	  checks	  
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Ingredients	  of	  a	  V/C	  project	  

11	   I.	  Charalampidis	  –	  Volunteer	  Compu-ng	  in	  ALICE?	  –	  Geneva	  2015	  

5	  

4	  

2	  

1	   3	  



Pure	  BOINC	  Implementa-on	  

ü  Pros:	  Works	  out	  of	  the	  box	  
✗ Cons:	  Cross-‐compiling	  for	  every	  plagorm!	  	  
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Component	   Implementa:on	  

1.	  Simula-on	  Soiware	   Cross-‐compile	  simula-on	  binaries	  for	  every	  
opera-ng	  system	  (Windows,	  Linux,	  Mac	  OS)	  

2.	  Steering	  Framework	   BOINC	  Client	  

3.	  Job	  Queue	   BOINC	  Scheduler	  

4.	  Community	  Engagement	   BOINC	  Website	  

5.	  Community	  Management	   Common	  BOINC-‐Project	  CERN	  Website	  

(Sixtrack)	  



(What	  is	  BOINC?)	  
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•  Berkeley	  Open	  Infrastructure	  for	  Network	  
Compu-ng	  (BOINC)	  



(What	  is	  BOINC?)	  
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•  But…	  
– Na-onal	  Science	  Founda-on	  (NSF)	  ceased	  funding	  
of	  BOINC	  at	  May	  2015	  

– BOINC	  soiware	  moving	  towards	  a	  community	  
support	  model	  

– There	  are	  some	  posi9ve	  signals	  for	  new	  round	  of	  
NSF	  funding…	  	  



BOINC	  +	  Virtualiza-on	  

ü  Pros:	  Works	  ootb,	  No	  need	  to	  cross-‐compile	  
✗ Cons:	  BOINC	  Spawns	  1	  VM	  per	  task,	  BOINC	  scheduler	  not	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  designed	  for	  heavy	  I/O	  
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Component	   Implementa:on	  

1.	  Simula:on	  SoEware	   VirtualBox	  +	  CernVM	  +	  Standard	  Linux	  Binaries	  

2.	  Steering	  Framework	   BOINC	  Client	  

3.	  Job	  Queue	   BOINC	  Scheduler	  

4.	  Community	  Engagement	   BOINC	  Website	  

5.	  Community	  Management	   Common	  BOINC-‐Project	  CERN	  Website	  

(ATLAS@Home)	  



BOINC	  +	  Virtualiza-on	  +	  Co-‐Pilot	  

ü  Pros:	  Works	  ootb,	  No	  need	  to	  cc,	  One	  VM	  per	  project	  
✗ Cons:	  BOINC	  Credits	  not	  working,	  Co-‐Pilot	  not	  maintained	  
	  	  	  	  	  	  	  	  	  	  	  	  	  and	  not	  supported	  by	  CERN	  IT	  
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Component	   Implementa:on	  

1.	  Simula-on	  Soiware	   VirtualBox	  +	  CernVM	  +	  Standard	  Linux	  Binaries	  

2.	  Steering	  Framework	   BOINC	  Client	  

3.	  Job	  Queue	   Co-‐Pilot	  

4.	  Community	  Engagement	   BOINC	  Website	  

5.	  Community	  Management	   Common	  BOINC-‐Project	  CERN	  Website	  

(Test4Theory)	  



BOINC	  +	  Virtualiza-on	  +	  DataBridge	  

ü  Pros:	  Same	  as	  before	  +	  supported	  by	  CERN	  IT	  
✗ Cons:	  BOINC	  Credits	  not	  working	  
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Component	   Implementa:on	  

1.	  Simula-on	  Soiware	   VirtualBox	  +	  CernVM	  +	  Standard	  Linux	  Binaries	  

2.	  Steering	  Framework	   BOINC	  Client	  

3.	  Job	  Queue	   Data-‐Bridge	  

4.	  Community	  Engagement	   BOINC	  Website	  

5.	  Community	  Management	   Common	  BOINC-‐Project	  CERN	  Website	  

(CMS@Home)	  



IT-‐Supported	  Services	  
•  BOINC	  Infrastructure	  
–  Installa-on,	  Maintenance,	  Monitoring	  of	  soiware	  
– MySQL	  Database	  +	  NFS	  Storage	  

•  Drupal	  Portal	  
– Project	  Website	  &	  Community	  Management	  tools	  

•  Ongoing:	  Working	  towards	  a	  common	  Job	  
Queue	  solu9on	  
– Feedback	  is	  welcome	  
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Implementa-on	  Effort	  
•  Package	  your	  soiware	  
– Put	  your	  soiware	  in	  CVMFS	  

•  Integrate	  to	  the	  experiment’s	  scheduler	  
– Write	  an	  adapter	  for	  connec-ng	  to	  the	  VC	  queue	  

•  Find	  a	  community	  manager	  
– Someone	  has	  to	  monitor	  the	  forums	  and	  reply	  to	  
ques-ons!	  
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Towards	  a	  Beqer	  V/C	  Experience	  

•  There	  are	  a	  couple	  of	  loose	  ends	  with	  the	  
BOINC	  implementa-on	  
– BOINC	  was	  not	  meant	  for	  Virtualiza-on	  

•  Credits	  are	  not	  properly	  counted	  
•  Virtual	  Machines	  are	  started	  in	  place	  of	  processes	  
•  BOINC	  is	  only	  used	  for	  launching	  the	  VM	  

– BOINC	  targets	  more	  ‘geeky’	  audience	  
• We	  are	  restric-ng	  the	  overall	  audience	  
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Towards	  a	  Beqer	  V/C	  Experience	  

•  Why	  couldn’t	  we	  just	  …	  
– Visit	  a	  website	  and	  have	  a	  seamless	  click-‐to-‐join	  
experience?	  

– Launch	  one	  VM,	  and	  spawn	  mul-ple	  projects	  
inside	  it?	  

– Let	  projects	  decide	  the	  way	  they	  want	  to	  give	  
credits	  to	  the	  users?	  
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CERN	  Compu-ng	  Challenge	  

22	   Try	  it	  yourself:	  hqp://test4theory.cern.ch/vlhc/	  	  



CERN	  Compu-ng	  Challenge	  

•  A	  test-‐bed	  for	  the	  latest	  VC	  technologies:	  
– CernVM	  WebAPI	  :	  Control	  VMs	  from	  the	  web	  
hqps://github.com/wavesoi/cernvm-‐webapi/wiki	  	  

– DumbQ	  :	  A	  ‘Dumb’	  scheduler	  for	  running	  mul-ple	  
projects	  in	  the	  same	  Virtual	  Machine	  
hqps://github.com/wavesoi/dumbq	  	  

– CreditPiggy	  :	  An	  on-‐line	  piggy-‐bank	  for	  keeping	  
the	  user’s	  contribu-on	  
hqp://creditpiggy.cern.ch	  	  
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CERN	  Compu-ng	  Challenge	  

ü  Pros:	  Same	  as	  before	  +	  smooth	  experience	  for	  all	  users	  
✗ Cons:	  Not	  using	  BOINC	  
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Component	   Implementa:on	  

1.	  Simula-on	  Soiware	   VirtualBox	  +	  CernVM	  +	  Standard	  Linux	  Binaries	  

2.	  Steering	  Framework	   CernVM	  WebAPI	  +	  DumbQ	  

3.	  Job	  Queue	   Data-‐Bridge	  

4.	  Community	  Engagement	   CreditPiggy	  

5.	  Community	  Management	   Project	  CERN	  Website	  



Offline	  ques-ons:	  ioannis.charalampidis@cern.ch	  	  25	  

Ques-ons	  ?	  
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Spare	  Slides	  



Detailed	  look	  on	  the	  Queue	  
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•  Queue	  components	  in	  Volunteer	  Compu-ng	  



Detailed	  look	  on	  the	  Queue	  
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•  CMS	  implementa-on	  using	  DataBridge	  



Detailed	  look	  on	  the	  Queue	  
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•  ATLAS	  implementa-on	  using	  BOINC	  
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The	  CERN60	  Challenge	  

hqp://test4theory.cern.ch/vlhc	  
“Let’s	  reach	  the	  LHC	  Event	  Rate”	  
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The	  CERN60	  Challenge	  

I.	  Charalampidis	  -‐	  CernVM	  WebAPI	  –	  CHEP	  2015	  31	  

During	  the	  challenge	  detailed	  analy-cs	  
were	  collected	  
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The	  CERN60	  Challenge	  
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