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ND280	
  

INGRID	
  

Super-­‐KAMIOKANDE	
  

Near	
  Detectors	
  

The	
  T2K	
  experiment 	
  	

 Tokai	
  to	
  Kamioka	
  
νµ➝	
  νe 	
  νµ➝	
  νµ	
  

	
  

~500	
  Collaborators	
  
59	
  InsJtuJons	
  
11	
  Countries	
  

➝
	
  	
  



JPARC	
  Beam	
  performance	
  

•  6.63x1020	
  protons	
  on	
  target	
  (POT)	
  recorded	
  
•  <1mrad	
  (~16MeV	
  [2%])	
  beam	
  stability	
  for	
  total	
  period	
  

•  8%	
  of	
  design	
  goal	
  POT	
  so	
  far	
  
•  Achieved	
  1.2x1014	
  protons	
  per	
  pulse	
  (WR)	
  

•  Summer	
  shutdowns	
  (aircon/humidity)	
  
•  Great	
  Tohoku	
  Earthquake	
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1.43x1020POT	
  
11th	
  Mar	
  2011	
  

3.01x1020POT	
  
Jun	
  9th	
  	
  2012	
  

6.63x1020POT	
  	
  
May	
  8th	
  2013	
  

Mar.8,	
  2012	
  

RUN	
  I	
   RUN	
  II	
   RUN	
  III	
   RUN	
  IV	
  

50kW	
  

145kW	
  

190kW	
  

235kW	
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T2K	
  recogniJon	
  
•  2013	
  Suwa	
  Prize	
  awarded	
  to	
  T2K	
  
beam	
  group	
  
•  T2K	
  νe	
  appearance	
  paper	
  recognised	
  
in	
  Discovery	
  Magazine’s	
  
top	
  100	
  science	
  stories	
  of	
  2013	
  
•  T2K’s	
  first	
  observaJon	
  of	
  νe	
  in	
  a	
  
pure	
  νμ	
  beam	
  #7	
  in	
  Physics	
  World’s	
  
top	
  10	
  breakthroughs	
  in	
  2011	
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“T2K AND GridPP”!
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“Computa)ons	
  were	
  
performed	
  on	
  the	
  
LHC	
  compu)ng	
  grid	
  
(LCG),	
  supported	
  in	
  
the	
  UK	
  by	
  GridPP,	
  
and	
  the	
  
supercomputers	
  at	
  
the	
  SciNet	
  HPC	
  
Consor)um.”	
  
	
  



The	
  (worldwide)	
  t2k.org	
  VO	
  
• Use	
  several	
  GRIDs/farms	
  
•  	
  LCG	
   	
   	
   	
  [EU	
  (mainly	
  UK	
  resources)]	
  
•  SciNet/WestGRID/Bugaboo 	
  [USA	
  and	
  Canada]	
  
•  University	
  of	
  Colorado	
  Batch 	
  [USA]	
  
•  … 	
   	
   	
   	
  [	
  	
  …	
  ]	
  

• No	
  sharing/transparency	
  of	
  EU	
  and	
  North	
  American	
  resources	
  
•  Interface	
  limited	
  to	
  ~mirroring	
  between	
  RAL	
  and	
  TRIUMF	
  
•  Separate	
  EU,	
  American	
  processing	
  and	
  MC	
  producJons	
  
•  presently	
  a	
  user	
  with	
  a	
  cerJficate	
  from	
  an	
  EU	
  CA	
  cannot	
  submit	
  to	
  North	
  
American	
  queues	
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t2k.org	
  GRID	
  model 	
  	
  
•  Storage	
  
•  T0	
  KEK	
  (data	
  source,	
  no	
  GRID	
  storage,	
  offline	
  data	
  archive)	
  
•  T1	
  RAL/TRIUMF	
  (primary	
  archives	
  [~mirrored])	
  
•  T2	
  the	
  rest	
  (cache	
  data	
  for/from	
  processing	
  only)	
  

•  CPU	
  
•  at	
  T1	
  and	
  T2	
  
•  s/w	
  installed	
  via	
  GRID	
  (build)	
  job	
  ahead	
  of	
  processing	
  
•  CVMFS	
  roll	
  out	
  almost	
  complete	
  –	
  bringing	
  more	
  UK	
  T2s	
  online	
  

•  Submission/Monitoring/Book-­‐keeping	
  
•  use	
  gLite	
  out	
  of	
  the	
  box	
  (wrapped	
  in	
  python	
  homebrew)	
  
•  rely	
  enJrely	
  on	
  LFC	
  to	
  locate	
  data	
  
•  rely	
  enJrely	
  on	
  WMSs	
  for	
  submission	
  
•  no	
  dedicated	
  monitoring	
  interface	
  	
  
•  do	
  have	
  python	
  scripts	
  to	
  query	
  job	
  statuses	
  and	
  resubmit	
  failures	
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Raw	
  Data	
  ReplicaJon	
  

KEKCC	
  
SE	
  

TRIUMF	
  

RAL	
  

LFC	
  
T2	
  (EU)	
  

Register(PERL	
  
scripts)	
  

FTS	
  transfers	
  

FTS	
  transfer	
  

Register	
  
Dark	
  Data	
  KEKCC	
  

Copy	
  (PERL	
  
scripts)	
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t2k.org	
  GRID	
  model 	
  	
  
•  Present	
  dataset	
  ~36TB	
  (8%	
  of	
  design	
  [all	
  sub-­‐detectors])	
  
•  push	
  raw	
  data	
  [ND280	
  good	
  spills	
  only]	
  and	
  MC	
  input	
  (neutrino	
  4-­‐vectors)	
  to	
  
T2	
  ahead	
  of	
  processing	
  
•  ~100TB	
  MC	
  output/cycle	
  

•  Discrete	
  processing	
  cycles	
  
•  deposits	
  output	
  at	
  site	
  where	
  processed	
  

•  Unified,	
  global	
  analysis	
  file	
  format	
  –	
  few	
  10s	
  of	
  MB	
  
•  skimmed/reduced/analysed	
  by	
  different	
  analysis	
  sub	
  groups	
  
•  usually	
  at	
  local	
  insJtutes,	
  

•  Archiving	
  
•  retrospec*ve	
  clean-­‐up	
  (free-­‐up	
  T2,	
  archive	
  at	
  T1)	
  
•  delete	
  intermediate	
  files	
  from	
  previous	
  cycle	
  

•  data	
  distribuJon	
  is	
  decoupled	
  from	
  data	
  processing	
  
•  In	
  general	
  the	
  LCG	
  has	
  been	
  preoy	
  stable	
  over	
  the	
  past	
  1-­‐2yrs	
  
•  Feb/Mar	
  2014	
  in	
  parJcular	
  has	
  seen	
  excellent	
  job	
  throughput	
  at	
  RAL	
  
•  LHC	
  experiments	
  relaJvely	
  quiet	
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CPU	
  2012	
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CPU	
  2013	
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Data	
  usage	
  snapshot	
  –	
  lcg-infosites --vo t2k.org space!
TAG! SE! Free (TB)! Used(TB)!

-­‐	
   bohr3226.Jer2.hep.manchester.ac.uk	
   16.62	
   3.69	
  

T2KORGDISK	
   fal-­‐pygrid-­‐30.lancs.ac.uk	
   0.61	
   16.57	
  

-­‐	
   fal-­‐pygrid-­‐30.lancs.ac.uk	
   12.06	
   5.91	
  

-­‐	
   gfe02.grid.hep.ph.ic.ac.uk	
   64.02	
   33.50	
  

T2KORGDISK	
   gfe02.grid.hep.ph.ic.ac.uk	
   77.32	
   33.04	
  

T2KLIVERPOOLDISK	
   hepgrid11.ph.liv.ac.uk	
   2.74	
   6.93	
  

-­‐	
   hepgrid11.ph.liv.ac.uk	
   0.70	
   4.64	
  

-­‐	
   hepgrid11.ph.liv.ac.uk	
   0.94	
   20.31	
  

-­‐	
   heplnx204.pp.rl.ac.uk	
   0.00	
   0.00	
  

T2K_DEFAULT	
   heplnx204.pp.rl.ac.uk	
   0.10	
   0.00	
  

-­‐	
   lcgse0.shef.ac.uk	
   0.85	
   5.29	
  

T2KORGDISK	
   se03.esc.qmul.ac.uk	
   44.21	
   53.45	
  

T2KORGDISK	
   srm-­‐t2k.gridpp.rl.ac.uk	
   101.84	
   471.40	
  

-­‐	
   t2ksrm.nd280.org	
   83.83	
   390.81	
  

T2KORGDISK	
   t2se01.physics.ox.ac.uk	
   2.15	
   0.00	
  

-­‐	
   t2se01.physics.ox.ac.uk	
   12.28	
   70.78	
  

Jonathan	
  Perkin	
   GRIDPP32	
   12	
  



Request	
  from	
  GridPP	
  to	
  forecast	
  for	
  2015-­‐19	
  

•  Last	
  guesJmate	
  for	
  storage	
  
•  1-­‐2PB	
  at	
  T1	
  by	
  the	
  end	
  of	
  2015	
  
•  average	
  60-­‐80TB	
  per	
  T2	
  (presently	
  varies	
  from	
  ~few	
  to	
  ~55	
  TB)	
  

•  CPU	
  (based	
  on	
  HEPSPEC06	
  as	
  reported	
  by	
  EGI-­‐portal)	
  
2010-2011       0.18M hrs 
2011-2012       1.40M hrs 
2012-2013       2.20M hrs 
2013-present    2.00M hrs	
  

•  PredicJon	
  for	
  2015	
  
2013-2014    ~3-4 M hrs 
2014-2015    ~4-6 M hrs	
  

• DisconJnuous	
  beam	
  schedule	
  muddies	
  the	
  water	
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Request	
  from	
  GridPP	
  to	
  forecast	
  for	
  2015-­‐19	
  

•  based	
  on	
  a	
  10x	
  increase	
  in	
  our	
  dataset	
  	
  
•  (as	
  scheduled	
  by	
  the	
  end	
  of	
  2019)	
  	
  

•  (somewhat	
  crudely)	
  scaling	
  resource	
  requirements	
  by	
  same	
  
factor	
  	
  
•  tentaJvely	
  say	
  we’ll	
  hit	
  	
  
•  3-­‐5PB	
  T1	
  	
  
•  600-­‐800TB	
  T2	
  	
  
•  10-­‐30Mhrs	
  T1+T2	
  (HEPSPEC06)	
  CPU	
  	
  
•  [derived	
  from	
  EGI	
  portal	
  accounJng].	
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Outstanding	
  storage	
  issues	
  
•  FTS	
  doesn’t	
  register	
  copies	
  
•  may	
  be	
  addressed	
  by	
  FTS3.2.0	
  
•  have	
  a	
  development	
  RPM	
  but	
  not	
  tested	
  it	
  yet	
  

• Have	
  used	
  FTS3	
  successfully	
  many	
  Jmes	
  
•  very	
  quick	
  	
  
•  compared	
  to	
  FTS2	
  channels	
  with	
  low	
  numbers	
  of	
  parallel	
  transfers	
  enabled	
  

•  monitoring	
  page	
  clunky	
  
•  frequent	
  Jmeouts/slow	
  loading	
  
•  browse	
  by	
  VO	
  funcJonality	
  not	
  as	
  friendly	
  as	
  FTS2	
  counterpart*	
  

•  not	
  migrated	
  T0-­‐T1	
  transfers	
  to	
  FTS3	
  yet	
  
•  hold	
  out	
  for	
  FTS3.2	
  and	
  replica	
  registraJon	
  
•  hope	
  for	
  monitoring	
  improvements	
  
•  presently	
  FTS2	
  channel	
  based	
  view	
  more	
  informaJve*	
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*these	
  are	
  personal	
  viewpoints	
  



Outstanding	
  storage	
  issues	
  
•  AudiJng	
  of	
  disk	
  usage	
  sJll	
  a	
  chore	
  
•  no	
  global	
  view(er),	
  usually	
  spider-­‐bot	
  style	
  crawl	
  of	
  LFC	
  instead	
  
•  misses	
  dark	
  data	
  
•  slow	
  

•  disk	
  usage	
  reporJng	
  on	
  bdii	
  untrustworthy	
  
•  occasionally	
  misquotes	
  

•  Syncat	
  dumps…	
  
•  XML	
  needs	
  parsing	
  to	
  be	
  useful	
  
•  ATLAS	
  do	
  this,	
  but	
  their	
  code	
  uses	
  dq2	
  and	
  hence	
  is	
  not	
  generic	
  
•  hops://twiki.cern.ch/twiki/bin/view/Atlas/DDMOperaJonsScripts	
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•  t2ksrm.nd280.org	
  SE	
  is	
  dedicated	
  
solely	
  to	
  our	
  VO	
  
•  permits	
  quasi-­‐realJme	
  file	
  browsing	
  (SQL	
  
backend)	
  

• would	
  be	
  nice	
  to	
  have	
  elsewhere	
  

File	
  browser	
  at	
  TRIUMF	
  
(dCache)	
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In	
  the	
  pipeline	
  
•  Presently	
  have	
  0.5	
  grad	
  students	
  working	
  on	
  GANGA	
  
•  has	
  been	
  working	
  with	
  developers	
  
•  ideally	
  could	
  do	
  with	
  more	
  manpower	
  
•  GANGA	
  could	
  be	
  a	
  the	
  single	
  homogenous	
  layer	
  above	
  our	
  sowware	
  (local/batch/grid/…)	
  

•  Have	
  submioed	
  some	
  jobs	
  via	
  new	
  DIRAC	
  server	
  at	
  ICL	
  
•  presently	
  there	
  is	
  a	
  clunky	
  workaround	
  due	
  to	
  exisJng	
  format	
  of	
  LFC	
  SQL	
  
•  again,	
  resources	
  for	
  this	
  development	
  are	
  thin	
  on	
  the	
  ground	
  
•  what	
  is	
  the	
  future	
  landscape	
  for	
  DIRAC,	
  is	
  it	
  a	
  worthwhile	
  endeavour	
  for	
  T2K?	
  

• MySQL	
  based	
  Beam	
  Summary	
  Data	
  implementaJon	
  
•  previously	
  locally	
  cached	
  on	
  CE	
  
•  now	
  imposes	
  too	
  high	
  disk	
  burden	
  

•  xrootd	
  implementaJon	
  underway	
  
•  so	
  far	
  tested	
  at	
  RAL	
  only	
  
•  requires	
  addiJonal	
  compiler	
  flags	
  for	
  ROOT	
  

•  Hyper-­‐K	
  is	
  coming…	
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thanks	
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