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The	  Project:	  INDIGO-‐DataCloud	  
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INDIGO“simplified”	  architecture	  
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Status	  of	  the	  INDIGO	  Project	  
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The	  Objec=ve	  

•  To	  develop	  a	  simple	  and	  automated	  solu=on	  to	  create,	  manage	  and	  access	  a	  HTCondor	  
cluster	  on	  cloud	  compu=ng	  resources	  enabling	  LHC	  (CMS)	  data	  analysis	  workflow.	  	  

•  Advantages	  of	  a	  seamless	  integra=on	  of	  On-‐Demand	  opportunis=c	  LHC/CMS	  compu=ng	  
centers:	  
•  Sites	  management:	  	  

•  A	  simple	  solu*on	  for	  elas*c	  compu*ng	  site	  extensions	  on	  “opportunis*c”	  resources	  	  
•  A	  easy	  procedure	  to	  dynamically	  instan*ate	  a	  spot	  ‘	  Data	  Analysis	  Facility’	  

•  Users	  experience:	  
•  Genera*on	  	  of	  	  a	  	  ephemeral	  	  WLCG-‐Tier	  3	  as	  a	  Service	  and	  share	  resources	  with	  
collaborators,	  using	  standard	  CMS	  Tools	  (such	  as	  CRAB).	  

•  Experiment-‐Collabora=on	  resources:	  	  
•  	  A	  comprehensive	  approach	  to	  opportunis*c	  	  compu*ng.	  Orchestrating	  mul*ple	  
campus	  	  centers	  to	  gather	  all	  free	  CPU	  cycles.	  
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INDIGO	  Services	  and	  solu*ons	  adopted	  

	  

7	  

•  Data	  Center	  Solu=ons	  
•  Mesos,	  Marathon,	  CLUES	  

•  Data/Storage	  Solu=on:	  
•  Dynafed,	  	  FTS	  ,	  Onedata	  

•  Automated	  Solu=ons	  
•  TOSCA	  templates,	  Orchestrator	  

•  Common	  Solu=on	  
•  Iden=ty	  Access	  Management	  (IAM),	  Token	  
Transla=on	  Service	  (	  TTS	  )	  
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Solu*on	  Developed	  
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Four	  Pillars	  
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Cluster	  Management:	  	  
•  Mesos	  clusters	  as	  a	  solu*on	  in	  order	  to	  execute	  docker	  for	  all	  the	  services	  required	  by	  a	  regular	  CMS	  site	  (Worker	  Node,	  

HTCondor	  Schedd	  and	  squids).	  	  
•  Marathon	  guarantees	  us	  the	  dynamic	  scaling	  up	  and	  down	  of	  resources,	  a	  key	  point.	  	  

AuthN/Z	  &	  Creden=al	  Management:	  	  
•  INDIGO	  Iden=ty	  Access	  Management	  (IAM)	  service	  is	  responsible	  for	  AuthN/Z	  to	  the	  cluster	  genera*on.	  	  
•  Token	  Transla=on	  Service	  (TTS)	  enables	  the	  conversion	  of	  IAM	  tokens	  in	  to	  a	  X.509	  cer*ficates	  

•  NOTE:	  This	  allow	  Mesos	  slaves	  (running	  HTCondor_startd	  daemon)	  to	  join	  CMS	  central	  queue	  (HTCondor_schedd)	  as	  a	  regular	  Grid	  
WN	  	  	  

Data	  Management:	  	  
•  Dynafed	  &	  FTS	  is	  the	  approach	  currently	  followed	  by	  the	  project.	  We	  will	  inves*gate	  Oneclient	  (from	  Onedata)	  as	  a	  tool	  

allowing	  to	  mount	  remote	  Posix	  file-‐system.	  

Automa=on:	  	  
§  TOSCA	  templates,	  meant	  to	  be	  managed	  by	  INDIGO	  PaaS	  Orchestrator,	  allow	  the	  automa*on	  of	  the	  overall	  setup.	  	  	  

§  The	  aim	  is	  to	  produce	  a	  single	  YAML	  file	  describing	  the	  setup	  of	  all	  required	  services	  and	  deps.	  
§  CLUES	  is	  able	  to	  scale	  the	  Mesos	  cluster	  as	  needed	  by	  the	  load	  of	  the	  users	  jobs.	  	  	  



A	  more	  detailed	  schema	  
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USER	  

Schedd	  
(CMS	  Global	  or	  private)	  

CRAB	  CFG	  
	  

User	  analysis	  job	  
descrip*on	  
poin*ng	  to	  	  
SITENAME	  

VM#1	  

squid1	  

VM#2	  

WN	  
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WN	  

Cloud#1	  

	  
Mesos	  cluster	  
SITENAME	  
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Schedd	  if	  needed	  
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Storage	  
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Data	  Management	  
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PaaS	  
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TTS	  
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Translates	  

	  
	  IAM	  
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Status:	  The	  prototype...	  It	  is	  working	  
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Deploying	  a	  CMS	  Mesos	  cluster	  through	  	  
INDIGO	  PaaS	  Orchestrator	  

•  The	  Mesos	  Cluster	  genera*on	  has	  been	  fully	  
automated	  	  

•  TOSCA	  (+Ansible)	  INDIGO	  template	  for	  a	  
Mesos	  cluster:	  
•  Squid	  proxy	  (docker),	  CVMFS	  setup,	  WN	  (docker),	  

proxy	  manager	  service	  (docker)	  	  
	  	  



…	  A	  real	  CMS	  Analysis	  Workflow	  
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A	  Regular	  CRAB	  Job	  Submission	  

condor_q	  



Behind	  the	  scenes	  
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•  Worker nodes (docker) are running 

•  And executing CMS Analysis Payload 

Marathon Apps Monitoring 



About	  AuthN/Z	  
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•  The	  Mesos	  cluster	  genera*on	  requires	  a	  valid	  IAM	  access	  token	  (Openid	  Connect)	  
•  All	  the	  rest	  is	  handled	  transparently	  to	  the	  user	  thanks	  to:	  

•  Delega*on	  of	  creden*al	  among	  services	  
•  Creden*al	  Renewal	  	  

•  (through	  token	  exchange	  feature)	  	  
•  Token	  Transla*on	  Service	  

•  Creates	  creden*al	  for	  services	  not	  integra*ng	  OIDC	  

•  We	  generate	  our	  cluster	  passing	  IAM	  token	  as	  incoming	  creden*al,	  and	  our	  WN	  
(condor	  startd)	  authN	  with	  schedD	  using	  the	  following	  proxy:	  

	  



Few	  words	  on	  Data	  Inges*on	  

• The	  current	  implementa*on	  of	  the	  use	  case	  relies	  on	  the	  
storage	  solu*on	  already	  adopted	  by	  CMS	  Compu*ng	  model:	  
•  Job	  input	  data	  is	  accessed	  through	  xrootd	  data	  federa=on	  
•  Job	  produced	  output	  go	  through	  “gfal-‐cp”	  

• As	  next	  step:	  
•  The	  plan	  for	  the	  second	  phase	  of	  the	  use	  case	  development	  foresees	  the	  usage	  of	  
INDIGO	  data	  management	  solu*ons,	  Onedata,	  Dynafed	  and	  FTS	  
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Next	  Steps	  

q 	  	  Exploi*ng	  INDIGO	  Data	  Management:	  Onedata	  	  	  	  	  

q 	  	  Mul*	  IaaS	  Interoperability	  	  

q 	  	  Tes*ng	  on	  commercial	  provider:	  Microsor	  Azure	  	  

q 	  	  Extending	  the	  cluster	  service	  with	  a	  local	  schedD	  
q 	  	  Evaluate	  HTCondor	  flocking	  mechanism	  

q 	  	  Dynamic	  auto	  scaling	  of	  cluster	  :	  CLUES	  
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Conclusion	  
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ü 	  We	  developed	  a	  prototype	  for	  genera*ng	  a	  “Tier*	  ephemeral	  site	  as	  a	  
service”	  

ü 	  We	  enabled	  the	  complete	  automa*on	  of	  the	  cluster	  genera*on	  	  
ü 	  We	  integrated	  the	  INDIGO	  creden*al	  harmoniza*on	  	  
ü 	  We	  successfully	  execute	  CMS	  analysis	  jobs	  
Ø 	  By	  simplifying	  and	  automa*ng	  the	  process	  of	  crea*ng,	  managing	  and	  
accessing	  a	  pool	  of	  compu*ng	  resources	  the	  project	  aims	  to	  impact	  on:	  
ü Sites,	  Users	  and	  Experiment	  collabora*on	  

	  

Although	  the	  presented	  prototype	  is	  focused	  on	  
CMS	  workflows,	  the	  adopted	  approach	  can	  be	  easily	  
generalized	  e.g.	  to	  whoever	  can	  integrate	  HTCondor	  



Thank	  you	  

	  
	  
	  

heps://www.indigo-‐datacloud.eu	  
Beeer	  Sofware	  for	  Beeer	  Science.	  
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