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Develop	
  and	
  implement	
  a	
  prototype	
  to	
  federate	
  WLCG	
  centers	
  of	
  
different	
  levels	
  (T1,	
  T2)	
  and	
  University	
  clusters	
  within	
  one	
  NaGonal	
  
Cloud	
  for	
  the	
  LHC	
  data	
  handling,	
  storage,	
  processing	
  and	
  analysis.	
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  A.Poyda1,	
  

E.Ryabinkin1,	
  S.Smirnov6,	
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  P.Hristov8,	
  M.Lamanna8,	
  A.Peters8,	
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  T.Mkrtchan	
  9	
  	
  

•  LHC	
  Experiments	
  (and	
  beyond	
  LHC)	
  
A	
  ALICE	
  
B	
  ATLAS	
  
C	
  CMS	
  
D	
  LHCb	
  
E	
  NICA	
  
F	
  XFEL	
  

•  Ins+tutes	
  and	
  WLCG	
  centers	
  
1Na+onal	
  Research	
  Center	
  “Kurchatov	
  Ins+tute”	
  (Moscow)A,B,D,F	
  	
  	
  	
  	
  Leading	
  InsGtute	
  
	
  2Joint	
  Ins+tute	
  of	
  Nuclear	
  Research	
  –	
  JINR	
  (Dubna)	
  A,B,C,E	
  
3Ins+tute	
  For	
  Theore+cal	
  and	
  Experimental	
  Physics	
  –	
  ITEP	
  (Moscow)	
  A,B	
  
4Petersburg	
  Nuclear	
  Physics	
  Ins+tute	
  –	
  PNPIB	
  
5St.-­‐Petersburg	
  State	
  University	
  –	
  SPbSUa	
  

6Moscow	
  Engineering	
  Physics	
  Ins+tute	
  –	
  MEPhIB	
  
7Skobeltsyn	
  Ins+tute	
  of	
  Nuclear	
  Physics	
  –	
  SINP	
  (Moscow)C	
  
8The	
  European	
  Organiza+on	
  for	
  Nuclear	
  Research	
  –	
  CERN	
  (Geneva)	
  	
  
9The	
  German	
  Electron	
  Synchrotron	
  –	
  DESY	
  (Hamburg)	
  	
  

Leading	
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  –	
  Alexei	
  Klimentov	
  
Co-­‐PI	
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  Kirianov,	
  Andrey	
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Dura+on	
  1.5	
  year,	
  2016-­‐2017	
  
RF	
  team	
  contribu+on	
  3	
  FTE/year	
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MoGvaGon	
  	
  	
  
R&D	
  Project	
  Mo-va-on	
  and	
  Status	
  

R&D	
  project	
  to	
  prototype	
  and	
  implement	
  a	
  
federated	
  data	
  storage	
  system	
  between	
  Russian	
  
WLCG	
  sites	
  and	
  University	
  clusters	
  	
  	
  

–  This	
  project	
  intends	
  to	
  implement	
  a	
  
federated	
  distributed	
  storage	
  for	
  all	
  kind	
  
of	
  opera+ons	
  such	
  as	
  read/write/
transfer(3rd	
  party),	
  and	
  access	
  via	
  WAN	
  
from	
  heterogeneous	
  compu+ng	
  resources,	
  
such	
  as	
  Grid	
  centers,	
  University	
  clusters,	
  
academic	
  and	
  commercial	
  clouds	
  and	
  
supercomputers.	
  	
  

–  	
  to	
  demonstrate	
  how	
  data	
  reconstruc+on	
  
and	
  analysis	
  payloads	
  (for	
  at	
  least	
  two	
  LHC	
  
experiments	
  ATLAS	
  and	
  ALICE)	
  and	
  for	
  
bioinforma+cs	
  applica+ons	
  (genome	
  
sequencer	
  group	
  of	
  NRC-­‐KI)	
  running	
  on	
  
WLCG	
  facili+es,	
  on	
  super-­‐computers	
  and	
  
Academic	
  cloud	
  can	
  access	
  federated	
  data	
  

	
  
Underlying	
  (primary)	
  technologies	
  :	
  EOS,	
  dCache	
  

Architecture	
  Prototype	
  and	
  First	
  Results	
  
	
  T1	
  sites	
  as	
  end-­‐points	
  and	
  primary	
  storage	
  servers.	
  
	
  T2	
  sites	
  –	
  “secondary”	
  storage	
  servers	
  	
  
	
  T1,2,3	
  –	
  clients	
  .	
  	
  

	
  
	
  

ACAT2016 : https://indico.cern.ch/event/397113/contributions/1837873attachments/1213687/1771281/ACAT_Jan_2016_vAK3.pdf 
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The	
  First	
  Results	
  (Cont’d)	
  
Compu+ng	
  models	
  for	
  the	
  Run3	
  and	
  HL-­‐LHC	
  era	
  
an+cipate	
  a	
  growth	
  of	
  storage	
  needs.	
  	
  

The	
  reliable	
  opera+on	
  of	
  large	
  scale	
  data	
  
facili+es	
  need	
  a	
  clear	
  economy	
  of	
  scale.	
  	
  

A	
  distributed	
  heterogeneous	
  system	
  of	
  
independent	
  storage	
  systems	
  is	
  difficult	
  to	
  be	
  
used	
  efficiently	
  by	
  user	
  communi+es	
  and	
  couples	
  
the	
  applica+on	
  level	
  solware	
  stacks	
  with	
  the	
  
provisioning	
  technology	
  at	
  sites.	
  	
  

–  Federa+ng	
  the	
  data	
  centers	
  provides	
  
a	
  logical	
  homogeneous	
  and	
  
consistent	
  reliable	
  resource	
  for	
  the	
  
end	
  users	
  	
  

Small	
  ins+tu+ons	
  have	
  not	
  enough	
  people	
  to	
  
support	
  fully-­‐fledged	
  solware	
  stack.	
  	
  

–  In	
  our	
  project	
  we	
  try	
  to	
  analyze	
  how	
  
to	
  set	
  up	
  distributed	
  storage	
  in	
  one	
  	
  
region	
  and	
  how	
  it	
  can	
  be	
  used	
  from	
  
Grid	
  sites,	
  from	
  HPC,	
  academic	
  and	
  
commercial	
  clouds,	
  etc.	
  

Tested	
  	
  (EOS)	
  :	
  T2	
  (ATLAS,	
  PNPI,	
  Gatchina),	
  T2	
  (ALICE,	
  SPbSU,	
  Petergof),	
  CERN	
  	
  
Tested	
  (EOS)	
  :	
  T2	
  (ATLAS,	
  PNPI,	
  Gatchina),	
  T2	
  (ALICE,	
  SPbSU,	
  Petergof),	
  T1	
  (NRC-­‐KI,	
  ATLAS,	
  ALICE)	
  
Planned	
  :	
  	
  T0	
  (JINR,	
  Dubna,	
  NICA),	
  	
  T0	
  (CERN,	
  LHC)	
  ;	
  EOS	
  
Planned	
  :	
  NRC-­‐KI	
  (T1)/JINR(T1),	
  MEPHI,	
  SINP,	
  PNPI,	
  SPbSU	
  :	
  EOS,	
  dCache	
  
Planned	
  :	
  DESY,	
  NRC-­‐KI	
  :	
  dCache	
  

DESY	
  


