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BEPCII/BESIII 

•  BEPC:	
  Beijing	
  Electron	
  Positron	
  Collider	
  
•  Started	
  in	
  1989,	
  upgraded	
  to	
  BEPCII	
  since	
  2004	
  
•  Dual-­‐Ring,	
  2~5GeV/C	
  
•  Luminosity	
  (3~10)×1032	
  cm-­‐2s-­‐1 	
  

•  BESIII:	
  Beijing	
  Spectrometer	
  
•  Upgraded	
  to	
  BESIII	
  with	
  BEPCII	
  
•  Started	
  to	
  collect	
  data	
  in	
  May	
  2009	
  

•  End	
  of	
  data	
  acquisi5on:	
  extended	
  to	
  ～2027	
  (10	
  years	
  from	
  now	
  on)	
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Data Analysis Model 
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Data Types 

• Raw	
  Data:	
  delivered	
  by	
  DAQ	
  for	
  reconstruc5on	
  
•  15KB/event,	
  in	
  in	
  byte	
  stream	
  format	
  	
  

• MC-­‐Raw	
  	
  Data:	
  	
  Data	
  generated	
  by	
  simula5on	
  
•  8	
  KB/event,	
  ROOT	
  format	
  

• Reconstructed	
  Raw	
  Data(DST):	
  	
  	
  
•  5	
  KB/event,	
  ROOT	
  format	
  

• Reconstructed.	
  MC-­‐Raw	
  Data(DST):	
  	
  
•  13	
  KB/event,	
  ROOT	
  format	
  

• User	
  Analy5c	
  Data(DST):	
  	
  
•  ROOT	
  format	
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Data Volumes 
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Current	
  
(2009-­‐2017) 

Increase	
  Per	
  Year	
   	
  2027 

Raw 900	
   100 1900	
  
MC-­‐Raw 900	
   100 1900	
  

Recond.	
  Raw	
   900	
   100 1900	
  
Recond.	
  MC-­‐Raw 

900	
  
100 

1900	
  
User	
  Analy5c	
  Data 500	
   50 1000	
  

Total	
  (TB) 4100	
  (TB)	
   450	
  (TB) 8600	
  (TB)	
  

Stable	
  increase	
  rate,	
  since	
  the	
  trigger	
  condi5on	
  has	
  not	
  been	
  changed.	
   



Software Framework: BOSS 

•  BESIII	
  Offline	
  Soeware	
  System	
  (BOSS),	
  is	
  an	
  offline	
  data	
  processing	
  
soeware	
  system	
  which	
  is	
  developed	
  based	
  on	
  GAUDI	
  	
  framework	
  

•  External	
  Libs:	
  CERNLIB,	
  ROOT,	
  CLHEP,	
  Geant4,...	
  
•  Developing	
  language:	
  C++,	
  some	
  Fortran,	
  and	
  Java	
  for	
  web	
  applica5ons	
  
•  Database:	
  MySQL	
  
•  Configura5on	
  management	
  tool:	
  CMT	
  
•  Opera5on	
  system	
  :	
  SL6/64bit	
  
•  Complier:	
  GCC	
  4.6.3	
  
•  ~release	
  3	
  stable	
  versions	
  year,	
  currently	
  the	
  latest	
  version	
  is	
  7.0.2	
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Storage System 
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Disk  Storage 

• Hardware	
  	
  
•  Huawei	
  	
  OceanStor	
  5500/Dell	
  MD3800	
  (Infotrend	
  re5red	
  )	
  
•  declustered	
  RAID	
  (RAID2.0/DDP),	
  	
  faster	
  disk	
  rebuild,	
  higher	
  reliability	
  

• Soeware:	
  Lustre	
  2.5.3	
  	
  
•  Read	
  Performance	
  for	
  BESIII	
  

•  800MB/s	
  per	
  disk	
  server,	
  18	
  GB/s	
  aggregated	
  	
  
•  Current	
  capacity	
  for	
  BESIII	
  

•  4.3	
  PB,	
  2.2	
  PB	
  used	
  ,	
  2.3	
  PB	
  available	
  	
  	
  
•  Automa5c	
  tuning	
  of	
  client	
  cache	
  	
  
•  Process	
  level	
  I/O	
  behavior	
  traced	
  
•  Fine-­‐grained	
  sta5s5cs	
  provided	
  	
  



Tape Storage 

• Modified	
  CASTOR	
  v1.8	
  
•  Improved	
  stager,	
  file	
  reserva5on	
  	
  
and	
  read	
  performance	
  	
  
•  central	
  servers	
  are	
  HA	
  pairs	
  	
  
•  10	
  disk	
  servers,	
  10	
  tape	
  servers	
  	
  

•  IBM3584	
  Tape	
  library	
  	
  
•  2	
  rows,	
  15	
  boxes	
  (shared)	
  
•  26	
  LTO4	
  tape	
  drivers	
  
•  Aggregated	
  Throughput	
  2.3	
  GB/s	
  	
  
•  Plan	
  to	
  switch	
  to	
  LTO7	
  this	
  year	
  	
  



Preservation Targets 

• A	
  “Level	
  4	
  “	
  preserva5on	
  of	
  DPHEP	
  is	
  required	
  by	
  the	
  experiment	
  
•  Raw	
  data,	
  Reconstructed	
  data	
  (raw+MC),	
  user	
  data	
  
•  Data	
  about	
  the	
  experimental	
  condi5ons	
  and	
  various	
  parameters	
  like	
  
calibra5on	
  constants,	
  detector	
  geometry	
  data	
  etc.	
  

•  Every	
  stable	
  version	
  of	
  BOSS,	
  
•  Documents,	
  …	
  

• Open	
  data	
  for	
  outreach	
  (No	
  plan	
  yet)	
  	
  
•  Lifespan	
  of	
  preserved	
  data	
  	
  is	
  will	
  be	
  about	
  5-­‐10	
  years	
  aeer	
  the	
  end	
  of	
  
data	
  acquisi5on(2027).	
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Bit preservation 

• Media:	
  Tape	
  
• Raw	
  data/Random	
  trigger	
  data:	
  

•  Flows	
  from	
  on-­‐line	
  farm	
  to	
  tape	
  directly,	
  
•  A	
  copy	
  on	
  disk	
  aeer	
  reconstruc5on.	
  	
  

• Rec/DST/skimmed	
  DST/tag	
  data	
  :	
  
•  Replicated	
  from	
  disk	
  to	
  tape	
  when	
  a	
  certain	
  soeware	
  	
  version	
  is	
  stable.	
  

• Condi5on/document	
  databases:	
  	
  
•  Backuped	
  by	
  AMANDA	
  rou5nely	
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Bit preservation, cont. 

•  Integrity	
  check	
  	
  
•  A	
  MD5	
  integrity	
  check	
  is	
  done	
  when	
  data	
  is	
  copied	
  from	
  disk	
  to	
  tape	
  

• Annual	
  examina5on	
  of	
  tape	
  library	
  and	
  tapes	
  
•  200+	
  damaged	
  tapes	
  found	
  during	
  2013	
  examina5on	
  
•  Very	
  few	
  damaged	
  tapes	
  reported	
  during	
  2014	
  examina5on	
  
•  2015-­‐2016,	
  par5al	
  examina5on	
  with	
  randomly	
  choose	
  tapes	
  

•  Since	
  we	
  are	
  going	
  to	
  replace	
  LTO4	
  with	
  LTO7	
  this	
  year,	
  all	
  the	
  data	
  
will	
  be	
  read	
  and	
  write	
  once	
  during	
  the	
  replacement.	
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Volume of bit Preservation 

	
  
	
  
	
  

Volume	
  (TB) No.	
  of	
  
Files(Million) 

BESIII	
  online	
  data* 1000 0.9 

BESIII 1700 1.4 

DYB	
  * 1200 2.3 

YBJ 535	
   0.6	
  

Total	
   4435 5.2	
  
*	
  with	
  an	
  extra	
  remote	
  replica5on 
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Preservation of software 

•  For	
  an	
  old	
  but	
  stable	
  version	
  of	
  BOSS,	
  we	
  preserve	
  following	
  items:	
  	
  
•  A	
  complete	
  package	
  of	
  soeware	
  on	
  AFS	
  with	
  replicated	
  volumes,	
  	
  
•  A	
  runnable	
  virtual	
  machine	
  image	
  with	
  basic	
  OS	
  packages,	
  	
  
•  The	
  puppet	
  template	
  and	
  RPM	
  repository	
  from	
  which	
  a	
  runnable	
  OS	
  is	
  
created,	
  	
  

•  Release	
  documents,	
  book	
  keeping	
  parameters…	
  

• A	
  func5onal	
  valida5on	
  is	
  done	
  according	
  to	
  the	
  standard	
  process	
  of	
  
soeware	
  release.	
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Preservation of software 

• Currently,	
  all	
  the	
  BOSS	
  versions	
  are	
  stored	
  on	
  AFS.	
  
• We	
  plan	
  to	
  migrate	
  the	
  soeware	
  storage	
  to	
  CVMFS	
  gradually	
  this	
  
year.	
  

•  BESIII	
  already	
  has	
  good	
  experience	
  with	
  CVMFS	
  in	
  its	
  distributed	
  compu5ng	
  
with	
  the	
  repository	
  located	
  in	
  CERN	
  stratum0	
  since	
  2014.	
  

•  Performance	
  tests	
  showed	
  that	
  CVMFS	
  provides	
  bener	
  performance	
  than	
  
NFS	
  and	
  AFS.	
  

•  Expec5ng	
  more	
  flexibility,	
  storage	
  efficiency	
  and	
  	
  bener	
  performance	
  aeer	
  
the	
  migra5on,	
  

•  MAYBE	
  problems	
  during	
  the	
  migra5on…	
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Other Experiments 

•  Expected	
  to	
  generate	
  larger	
  data	
  volumes	
  than	
  BESIII,	
  and	
  that	
  means	
  
more	
  intensive	
  task	
  of	
  DP.	
  

•  Daya	
  Bay(1	
  PB	
  /year	
  ),	
  JUNO	
  (2	
  PB/year),	
  LHAASO	
  (1.2	
  PB/year),	
  CEPC(?)	
  
•  Experience	
  of	
  BESIII	
  data	
  preserva5on	
  could	
  be	
  reused	
  into	
  these	
  
experiments	
  

•  Similar	
  soeware	
  framework,	
  compu5ng	
  architecture	
  	
  
•  Shared	
  soeware	
  developers	
  and	
  system	
  operators	
  	
  

• DP	
  of	
  Daya	
  Bay	
  data	
  has	
  been	
  running	
  for	
  2	
  years	
  following	
  the	
  same	
  
procedure	
  with	
  BESIII.	
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Budget and FTEs 

•  Since	
  the	
  experiments	
  are	
  s5ll	
  running,	
  budget	
  and	
  FTEs	
  are	
  shared	
  
with	
  the	
  opera5on	
  of	
  compu5ng	
  center.	
  

• Not	
  just	
  meaningful	
  to	
  IHEP,	
  but	
  also	
  anracts	
  interests	
  from	
  other	
  
communi5es	
  of	
  CAS,	
  

• No	
  funding	
  scheme	
  is	
  defined,	
  but	
  support	
  from	
  CAS	
  will	
  be	
  pursued.	
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Summary 

• BESIII	
  is	
  expected	
  to	
  take	
  data	
  up	
  to	
  2027,	
  and	
  Lifespan	
  of	
  preserved	
  
data	
  	
  is	
  will	
  be	
  about	
  5-­‐10	
  years	
  aeer	
  then.	
  	
  

•  The	
  experiment	
  requires	
  a	
  “Level	
  4”	
  data	
  preserva5on.	
  	
  
•  The	
  compu5ng	
  environment	
  is	
  s5ll	
  evolving…	
  	
  

•  Analysis	
  soeware	
  upgraded,	
  resource	
  manager	
  switched,	
  hardware	
  
upgraded,	
  resource	
  enlarged	
  since	
  last	
  workshop…	
  

•  “It	
  is	
  never	
  	
  early	
  to	
  consider	
  data	
  preserva5on.”	
  
• We	
  expect	
  to	
  learn	
  commonly	
  considera5ons	
  and	
  	
  technology	
  
solu5ons	
  from	
  the	
  other	
  experiments.	
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• Ques5ons	
  and	
  Sugges5ons	
  are	
  warmly	
  welcomed!	
  	
  
• Contact	
  Informa5on:	
  	
  
	
  	
  	
  Dr.	
  Lu	
  Wang	
  (Lu.Wang@ihep.ac.cn),	
  
	
  	
  	
  Dr.	
  Gang	
  Chen	
  (	
  Gang.Chen@ihep.ac.cn	
  )	
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