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Active Physics Tools Working Groups 
Group	   Mee)ng	  Frequency	   Conveners	  

FD	  Simula8on	  and	  
Reconstruc8on	  

Weekly	  (+	  extra	  mee8ngs)	   Tom	  Junk	  	  (FNAL)	  
Brian	  Rebel	  	  (FNAL)	  
MaThew	  Szydagis	  	  (UC	  Davis)	  
Eric	  Church	  	  (Yale)	  
Mike	  Kirby	  	  (FNAL)	  

ND	  Simula8on	  and	  
Reconstruc8on	  

Weekly	  general	  ND	  
mee8ngs	  

Christopher	  Mauger	  	  (LANL)	  
Kevin	  Yarritu	  	  	  (LANL)	  
Bipul	  Bhuyan	  	  (IIT	  Guwaha8)	  

Beam	  Simula8ons	   Weekly	   Kevin	  Yarritu	  (LANL)	  
Laura	  Fields	  	  (Northwestern)	  

Cross	  Sec8ons	  and	  Nuclear	  
Models	  

Collabora8on	  Mee8ng	  
Reports.	  	  Independent	  
Efforts.	  

Mar8n	  Tzanov	  	  (LSU)	  
Dan	  Cherdack	  	  (CSU)	  

Cosmic	  Rays	  and	  Cosmogenics	   ~Monthly	   Vitaly	  Kudryavtsev	  	  (Sheffield)	  
Dongming	  Mei	  	  (U.	  S.	  Dakota)	  

Fast	  MC	   Bi-‐weekly	   Dan	  Cherdack	  	  (CSU)	  

Radiological	  Backgrounds	  and	  
Cleanliness	  

Organized	  within	  
ins8tu8onal	  groups	  

Xinhua	  Bai	  	  (SDSMT)	  
Vic	  Gehman	  	  	  (LBNL)	  
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Flow of Physics Tools Deliverables 
Beam	  

Simula8ons	  
FD	  Data	  

Fast	  MC	  

FD	  Reco	  ND	  
Simula8ons	  

FD	  
Simula8ons	  

ND	  
Data	  

Cosmogenics	  

Radiologicals	  
Cross	  Sec8ons	  
and	  Nuclear	  
Models	  

ND	  Reco	  

Flux	  Predic8ons	  
&	  systema8cs	  

Physics	  WG’s	  

Signal,	  Background	  
Predic8ons	  

ND	  Physics	  
WG’s	  

Flux	  Constraints	  
&	  systema8cs	  

ND	  Sensi8vity	  Predic8ons	  

FD	  Sensi8vity	  Predic8ons	  

FD	  Physics	  Results	  
ND	  Physics	  Results	  
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10 kt Realistic Surface FD Geometry in LArSoft  (GEANT4) 

Other	  versions:	  
•  34	  kt	  	  Underground	  Geometry	  	  
•  4-‐APA	  reduced	  	  geometry	  for	  prototyping	  code	  
•  All	  with	  45°	  and	  36°	  induc8on-‐plane	  wire	  angle	  versions	  

Tyler	  Alion	  
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Updated 35 t Prototype Geometry in LArSoft 

Engineering	  Drawing	  

GEANT4	  visualiza8on	  
Supersedes	  Previous	  3-‐APA	  Design.	  	  	  
Gejng	  ready	  to	  generate	  samples	  (photon	  detector	  simula8on	  library	  being	  built)	  

Tyler	  Alion	  
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ICARUS T600 Geometry in LArSoft 

ICARUS	  has	  volunteered	  to	  send	  us	  raw	  data	  for	  purposes	  of	  exercising	  our	  
reconstruc8on	  algorithms.	  	  We	  are	  gejng	  ready	  for	  it.	  

Tyler	  Alion	  
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LArSoD	  FD	  Reconstruc8on	  Chain	  

LBNE	  Modifica8ons:	  
Raw	  Data	  are	  zero-‐suppressed,	  
and	  likely	  other	  compression	  
algorithms	  applied.	  	  Cannot	  
unpack	  
it	  all	  at	  once.	  
	  
One	  wire	  at	  a	  8me,	  and	  apply	  	  
deconvolu8on	  and	  hit	  reco	  	  
on	  blocks	  of	  nonzero	  data	  

As	  used	  by	  ArgoNeuT	  and	  MicroBooNE	  

LBNE	  Modifica8ons:	  
Ambiguity	  breaking	  for	  	  
induc8on-‐plant	  hits.	  
	  
Reconstruct	  one	  APA	  at	  a	  8me	  
vs.	  global	  tracking	  and	  shower	  finding.	  
	  
Cosmic-‐ray	  rejec8on	  may	  be	  done	  at	  a	  
faster,	  more	  approximate	  level	  and	  events	  
selected	  for	  further	  processing	  

Need	  
a	  fast	  
version	  
for	  
soDware	  
triggering	  

Deconvolu8on	  
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A	  CC	  nue	  Event	  in	  the	  10	  kt	  FD	  Simula8on	  –	  No	  cosmics.	  	  Cryostat	  1.	  	  TPC	  54	  

Collec8on	  

V	  

U	  

Ti
m
e	  
(8
ck
)	  

Wire	  #	  

Tom	  Junk	  
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Collec8on	  

V	  

U	  

Ti
m
e	  
(8
ck
)	  

Wire	  #	  

The	  Same	  Event,	  Re-‐Simulated,	  with	  Cosmic-‐Ray	  Overlay	  

Tom	  Junk	  
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Deliverables for FD Reconstruction: 
Physics Performance 

Monte	  Carlo	  predic8ons	  of,	  and	  systema8c	  uncertain8es	  on	  the	  following:	  
	  
•  Efficiency	  for	  detec8ng	  muons,	  electrons,	  protons,	  pions,	  and	  kaons	  as	  func8ons	  of	  

•  Energy	  
•  Whether	  they	  exit	  or	  not	  (and	  how	  much	  is	  detected)	  
•  Angle	  
•  Whether	  they	  cross	  a	  gap	  or	  cross	  the	  APA	  

•  Energy	  Resolu)on	  for	  muons,	  electrons,	  protons,	  pions,	  and	  kaons	  as	  func8ons	  of	  
•  Energy	  
•  Whether	  they	  exit	  or	  not	  (and	  how	  much	  is	  detected)	  
	  	  	  	  	  	  	  	  Energy	  resolu8on	  for	  exi8ng	  muons	  and	  electrons	  is	  	  
	  	  	  	  	  	  	  	  difficult	  –	  scaTering	  angles	  
	  	  	  	  	  	  	  	  and	  extrapola8ons	  needed.	  	  Extended	  readout	  window	  helps	  for	  some	  tracks.	  
•  Angle	  
•  Whether	  they	  cross	  a	  gap	  or	  cross	  the	  APA	  

	  
•  PID	  fake-‐rate	  matrices	  for	  each	  of	  the	  par8cles	  

•  dE/dx	  performance	  plot	  
•  Func8ons	  of	  energy,	  angle,	  and	  posi8on.	  
•  Op8mize	  cuts	  on	  PID	  MVA’s	  and	  fiducial	  cuts	  on	  events	  
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Examples	  of	  Delivered	  Performance	  Plots	  (ArgoNeuT)	  
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e/γ	  	  Separation 	  
Measured	  charge	  in	  the	  first	  part	  of	  an	  EM	  
shower	  used	  to	  tell	  one	  MIP	  from	  two	  

Acceptance	  for	  selec8ng	  electrons	   Frac8on	  of	  selected	  events	  that	  are	  misID	  

Consul8ng	  with	  ICARUS	  colleagues	  to	  
op8mize	  performance	  

MaThew	  Szydagis,	  Daniel	  Coelho	  

Recent	  update	  –	  Negligible	  impact	  on	  the	  performance	  of	  this	  metric	  if	  we	  use	  
36	  degree	  induc8on-‐plane	  wires	  instead	  of	  45-‐degree	  induc8on-‐plane	  wires	  
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Parameterized	  Photon	  Simula8on	  –	  10	  kt	  

200	  cm	  
from	  APA	  

Just	  visibili8es	  to	  the	  bars,	  no	  
aTenua8on	  func8on	  in	  the	  bars	  
	  on	  this	  page.	  

Visibili8es	  within	  
an	  APA.	  	  PaTern	  
con8nues	  for	  
many	  APA’s	  and	  
fills	  in	  edges.	  

Zepeng	  Li	  
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Parameterized Photon Simulation – 10 kt 

200	  cm	  
from	  APA	  

z	  

y	  

35t	  Photon	  simula8on	  
library	  with	  new	  
geometry	  in	  progress	  

Including	  effects	  of	  aTenua8on	  in	  the	  
acrylic	  bars	   Need	  measured	  

efficiencies	  and	  
aTenua8on	  
func8ons.	  	  These	  
are	  placeholders.	  

Zepeng	  Li	  
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FD	  MC	  Challenge	  Proposal	  
MC	  Files	  produced	  for:	  
	  
(10	  kt	  +	  35t)	  x	  (With	  and	  Without	  MC	  Truth	  info)	  x	  (GENIE	  and	  GENIE+CRY)	  
	  
LBNE	  nominal	  spectrum	  for	  CC	  nue+nuebar+numu+numubar	  unoscillated	  	  
(and	  fully	  oscillated	  for	  nue(bar)).	  	  	  NC	  events	  from	  unoscillated	  numu	  spectrum.	  
	  
Without	  MC	  truth	  info	  –	  true	  input	  vectors	  hidden	  from	  users	  but	  kept	  around	  for	  
scoring	  the	  results.	  
	  
Tasks:	  
1)	  	  Iden8fy	  primary	  neutrino	  vertex	  and	  give	  loca8on	  
2)	  	  Iden8fy	  type	  of	  neutrino	  event	  –	  CC	  nue,	  numu,	  or	  NC	  
3)	  	  Measure	  energy	  of	  primary	  lepton	  in	  CC	  event	  candidates	  
4)	  	  Count	  and	  iden8fy	  addi8onal	  par8cles	  produced	  at	  the	  primary	  vertex	  
5)	  	  Es8mate	  neutrino	  energy	  
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Analysis Strategy:  Using Data to 
Control Backgrounds and Efficiencies 

We	  also	  need	  to	  develop	  tools	  for	  measuring,	  or	  at	  least	  	  
constraining,	  using	  control	  samples,	  	  
•  reconstruc8on	  efficiency	  
•  PID	  fake	  rates	  
•  backgrounds	  

for	  the	  different	  par8cle	  types	  as	  func8ons	  of	  energy,	  angle,	  and	  posi8on,	  
using	  the	  FD	  data.	  
	  
Backgrounds:	  	  Lots	  of	  beam-‐off	  data	  to	  	  
constrain	  cosmics.	  	  Non-‐fiducial	  events	  to	  help	  
constrain	  rock	  events.	  	  Instrument	  the	  volume	  	  
outside	  the	  field	  cage	  with	  photon	  detectors?	  
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Near Detector Simulation Status 
•  Preliminary	  GEANT4	  Near	  Detector	  Simula8on	  running	  
•  High-‐resolu8on	  straw-‐tube	  tracker	  with	  water	  and	  radiator	  as	  target	  material	  (to	  update!)	  
•  Uses	  the	  ART	  framework	  
•  To	  do:	  	  	  

•  Set	  up	  full	  detector	  geometry	  and	  materials	  
•  Event	  Display	  
•  Use	  GENIE	  
•  Reconstruc8on	  
•  Performance	  studies	  

Kevin	  
Yarritu	  
	  
Bipul	  Bhuyan	  
	  
Ashok	  Kumar	  
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Beam Simulation Status 
Air	  vs.	  Helium	  in	  the	  Decay	  Pipe	  

Seongtae	  
Park	  
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Integrated Flux Ratio in Helium Compared with Air 

Seongtae	  Park	  
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Alignment Studies Summary 
Change	  in	  oscillated	  νμ	  flux	  in	  neutrino	  mode	  rela8ve	  to	  nominal	  configura8on	  

Example	  study:	  	  Beam	  posi8on	  offset	  rela8ve	  to	  nominal	  

Amanda	  Steinhebel	  



11/13/13	   T.	  Junk	  LBNE	  Physics	  Tools	  S&C	  Mee8ng	   21	  

!"##$%&'(")*%(&'#+),('-.)/&',%0./1'-.)/'$.0"(+./,'

23'

4.)/2'
4.)/5'

4.)/5'

4.)/2'

Paul	  Lebrun	  
Seongtae	  Park	  

G4LBNE	  V3	  
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Paul	  Lebrun,	  Seongtae	  Park	  
Shown	  are	  loca8ons	  of	  the	  
produc8on	  points	  of	  par8cles	  
that	  decay	  to	  neutrinos	  that	  
enter	  the	  FD	  
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Paul	  Lebrun,	  Seongtae	  Park	  
Shown	  are	  loca8ons	  of	  the	  
produc8on	  points	  of	  par8cles	  
that	  decay	  to	  neutrinos	  that	  
enter	  the	  FD	  
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Paul	  Lebrun,	  
Seongtae	  Park	  
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Cross Sections and Nuclear Modeling 

Mar8n	  Tzanov	  
Dan	  Cherdack	  NuINT	  2014	  is	  comng	  May	  19-‐24,	  2014	  in	  London	  
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FastMC	   Dan	  Cherdack	  
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Dan	  Cherdack	  
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Dan	  Cherdack	  
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Dan	  Cherdack	  
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Dan	  Cherdack	  
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Dan	  Cherdack	  
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Radiologicals and Cleanliness 
•  Preliminary	  39Ar	  model	  in	  LArSoD	  G4	  simula8on	  	  (computa8onal	  challenge!	  	  14K	  
	  	  	  	  	  decays	  per	  readout	  window	  in	  10	  kt)	  
•  Cosmogenically-‐induced	  radionuclides	  generated	  in	  Argon	  tabulated	  
•  To	  do:	  	  Itemize	  radioac8vity	  in	  solid	  detector	  materials	  and	  incorporate	  into	  simula8on	  

•  Cleanliness:	  	  Dust	  characterized	  in	  the	  SURF	  underground	  laboratory	  at	  the	  4850	  
	  	  	  	  	  level	  and	  on	  the	  sufrace.	  	  To	  do:	  	  how	  radioac8ve	  is	  the	  dust?	  
•  Radon	  levels	  measured	  underground	  and	  at	  the	  surface	  
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Cosmogenics Summary 

Processes E > 0.25 GeV PoCA and 
D > 30 cm 

B e a m 
angle e/γ (E) 10 µs 

π0→γ→e± 2.2×106 9.7×104 4.8×104 1.7×103 12 

µ→γ→e± 7.1×106 12 0 0 0 (<0.003) 

Ext γ→e± 1.9×106 660 340 13 0.1 

π0,K0→e± 1.4×104 810 240 240 1.7 

Missing µ 1.3×104 1.8×103 580 20 0.1 

Total µ 1.1×107 1.0×105 4.9×104 2.0×103 14 

Atm n 8.1×104 5.2×104 2.0×104 710 5.1 

Atm p (prelim) 1.1×105 7.3×104 2.5×104 910 6.5 

Atm γ 10 5 2 0.05 0.0004 

Total 1.1×107 1.2×105 5.6×104 2.2×103 16 

Two	  or	  Three	  	  
independent	  
calcula8ons	  of	  
backgrounds	  –	  
Sheffield,	  USD,	  	  
Catania,	  BNL	  	  

Backgrounds	  to	  Surface	  FD	  ve	  appearance	  analysis,	  per	  Calendar	  Year	  

Energy	  Spectra	  

Cosmogenics	  group	  
wants	  to	  start	  working	  
on	  35t	  modeling	  
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Software and Computing Survey Snapshot of Results 
Have	  responses	  so	  far	  from:	  
University	  of	  Minnesota	  Duluth	  
Notre	  Dame	  
University	  of	  Alabama	  
Duke	  University	  
University	  of	  Houston	  
University	  of	  Sussex	  
University	  of	  Cambridge	  
University	  of	  Sheffield	  
Indian	  Group	  (filled	  one	  response	  summarizing	  all)	  
TuDs	  University	  
SLAC	  
Oxford	  University	  
Syracuse	  University	  
BNL	  
FNAL	  
LBNL	  
Argonne	  
Colorado	  State	  University	  
Louisiana	  State	  University	  

Most	  of	  these	  are	  
complete	  responses,	  some	  
are	  provisional.	  

Each	  has	  a	  compu8ng	  
representa8ve.	  

LANL	  
University	  of	  Maryland	  
University	  of	  South	  Dakota	  
SDSMT	  
Kansas	  State	  University	  
Michigan	  State	  University	  
Boston	  University	  
Northwestern	  University	  
University	  of	  Catania	  
U.	  Texas	  at	  Arlington	  
UC	  Irvine	  
University	  of	  South	  Carolina	  
University	  of	  Washington	  
Kavli	  IPMU	  
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Software and Computing Survey Snapshot of Results 

Survey	  responses	  returned	  late	  August/Early	  September	  2013	  
Results	  in	  DocDB	  
	  	  	  	  
Inten8on	  was	  to	  collect	  informa8on	  about	  
•  Whom	  to	  contact	  at	  each	  ins8tu8on	  for	  compu8ng	  issues	  
•  Current	  soDware	  ac8vity	  (people	  and	  FTE’s)	  

•  FD	  sim/reco	  
•  ND	  sim/reco	  
•  Beam	  simula8ons	  
•  DAQ/Online	  
•  Databases	  
•  Fast	  MC	  
•  Physics	  Sensi8vi8es	  
•  Framework/Core	  Compu8ng	  
•  SoDware	  management	  
•  Data	  Handling	  
•  Collabora8on	  Tools	  
•  Other	  

Results	  are	  	  
informa8ve,	  
but	  a	  bit	  
informal	  
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Current Effort Breakdown by Task Group, 
Summed over Institutions 

Task	  Group	   Total	  People	   Total	  FTE	  

FD	  Sim/Reco	   37	   13.4	  

ND	  Sim/Reco	   4	   1.1	  

Beam	  Simula8ons	   15	   3.76	  

DAQ/Online	   7	   1.8	  

Databases	   5	   0.85	  

Fast	  MC	   11	   2.85	  

Physics	  Sensi8vity	   26	   7.65	  

Framework/Core	  Comput	   9	   3.25	  

SoDware	  Management	   6	   1.2	  

Data	  Handling	   6	   0.7	  

Collabora8on	  Tools	   5	   2.3	  

Other	  (GENIE,	  35t,	  ...)	   9	   2.7	  

Total	   92	   25.31	  

Incl.	  cosmogenics	  

Overlapping	  set	  
of	  people.	  Only	  added	  
Phys.	  Sensi8vity	  in	  total	  

“People”	  =	  
people	  x	  tasks.	  
Many	  people	  split	  
their	  effort	  and	  
get	  mul8ply	  counted	  

Informal	  Es8mates	  
by	  IB	  Reps	  
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Which Components of LBNE Software Would Your Group Like to Get Involved in Over the 
Next Two Years? 

To	  Update	  –	  More	  
responses	  on	  the	  way	  
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Software and Physics Tools Survey Results 

Feedback	  from	  Ins8tu8ons	  

•  Strong	  request	  for	  remote	  build	  features	  –	  use	  local	  resources,	  and	  network	  latency	  
	  	  	  	  	  makes	  working	  difficult	  
	  
•  Various	  opera8ng	  systems	  to	  be	  used	  for	  development	  (Mac,	  Ubuntu).	  	  Scien8fic	  Linux	  
	  	  	  	  	  	  appears	  to	  be	  the	  standard	  for	  produc8on	  services	  
	  
•  Some	  complaints	  about	  security	  hurdles	  being	  difficult	  to	  overcome	  
	  
Batch,	  Storage,	  and	  Tape:	  
	  
•  Fermilab	  LBNE	  disk	  storage	  (30	  TB	  data	  +	  2	  TB	  app)	  is	  about	  half	  full.	  	  Large	  resources	  
	  	  	  	  wai8ng	  to	  be	  used	  at	  ins8tu8ons	  
	  
•  More	  than	  4000	  batch	  slots	  opportunis8cally	  available,	  spread	  across	  ins8tu8ons.	  	  Need	  to	  
	  	  	  smooth	  over	  the	  procedures	  for	  pujng	  them	  to	  good	  use	  for	  the	  collabora8on	  
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Physics Tools Summary 
•  Working	  groups	  are	  ac8ve	  and	  produc8ve.	  	  	  We	  benefit	  from:	  

•  A	  strong,	  aTrac8ve	  physics	  program	  
•  CD-‐1	  Approval	  

•  Many	  challenges	  lie	  ahead	  of	  us	  
•  Provide	  full	  simula8on	  to	  back	  up	  physics	  sensi8vity	  calcula8ons	  
•  Provide	  reconstruc8on	  tools	  needed	  to	  get	  physics	  out	  of	  35	  t,	  ND,	  and	  FD	  
•  Provide	  plots	  of	  tool	  performance	  –	  efficiency,	  background,	  resolu8on	  
•  Devise	  analysis	  strategies	  that	  minimize	  total	  uncertainty	  

•  Sta8s8cal	  uncertainty	  for	  FD	  analyses	  will	  dominate	  early	  in	  the	  run	  
•  Systema8c	  uncertain8es	  dominate	  later	  –	  strategies	  to	  use	  the	  data	  
	  	  	  	  	  to	  constrain	  systema8cs	  

•  Assist	  in	  the	  defini8on,	  design,	  and	  implementa8on	  of	  35	  t	  and	  FD	  
	  	  	  	  	  soDware	  triggers	  
	  

•  We	  seek	  to	  work	  closely	  with	  ICARUS	  collaborators	  –	  we	  have	  much	  to	  learn.	  
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SoDware	  Suites	  in	  Use	  on	  LBNE	  
in	  Physics	  Tools	  Groups	  

FD	  Simula8ons	  and	  Reconstruc8on	  
•  LArSoD	  
•  ART	  
•  GENIE	  
•  CRY	  
•  GEANT4	  
•  NEST	  
•  Root	  
	  
Code	  management:	  	  svn	  +	  SRT	  
Transi8oning	  to	  git	  +	  cmake	  
Documenta8on:	  	  LArSoD	  Redmine	  Wiki	  +	  experiment	  
notes	  
	  
hTps://cdcvs.fnal.gov/redmine/projects/larsoDsvn	  

Beam	  Simula8ons	  
•  GEANT4	  
•  G4LBNE	  (V2	  and	  V3)	  
•  CAD	  tools	  (Seongtae)	  
•  Root	  

Code	  management:	  	  
cvs	  +	  makefile	  
Documenta8on:	  	  Beam	  Sim	  Redmine	  
wiki	  +	  LBNE	  documents	  
	  
hTps://cdcvs.fnal.gov/redmine/projects/lbne-‐beamsim	  

We	  should	  probably	  get	  good	  at	  
running	  FLUKA	  too	  
	  
	  
MARSLBNE	  group:	  	  independent	  –	  
runs	  MARS	  
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SoDware	  Suites	  in	  Use	  on	  LBNE	  
in	  Physics	  Tools	  Groups	  

ND	  Simula8ons	  
	  
•  ART	  
•  GEANT4	  
•  Root	  
	  
SoDware	  Repository:	  git	  (I	  believe)	  
linked	  on	  the	  NDC	  Redmine	  page	  
	  
hTps://cdcvs.fnal.gov/redmine/projects/lbne-‐ndc	  
	  

FastMC	  
	  
•  GENIE	  
•  GLoBES	  
•  Root	  

SoDware	  management:	  	  svn	  +	  makefile	  
Documenta8on:	  
	  
hTps://cdcvs.fnal.gov/redmine/projects/fast_mc	  
	  	  

Cosmogenics:	  	  GEANT4	  +	  Root.	  	  	  Code	  Needs	  to	  be	  more	  centrally	  maintained.	  
	  	  -‐-‐	  Independent	  Sheffield	  and	  Sout	  Dakota	  efforts	  are	  good	  for	  cross-‐checks	  but	  we	  
also	  need	  to	  archive	  and	  review	  
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Collabora8on	  Tools	  In	  Use	  by	  LBNE	  

DocDB	  
SharePoint	  
Redmine	  
Indico	  
ListServ	  
BNL	  Wiki	  Page	  
	  
Used	  to	  use	  BaseCamp	  (do	  we	  s8ll?)	  	  	  
Some	  large	  documents	  used	  shared	  svn	  repositories	  
	  
Need	  to	  evaluate	  a	  control-‐room	  logbook.	  	  FNAL	  SCD	  has	  a	  new	  
one	  in	  development	  –	  had	  been	  demo’d	  at	  NuComp	  mee8ngs	  
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LBNE	  Compu8ng	  Resource	  Usage	  	  
Since	  October	  1,	  using	  FIFEMON	  
	  
hTp://fifemon.fnal.gov/lbne/	  
	  
	  

Average	  Batch	  Slot	  usage:	  ~250	  
Spikes	  up	  to	  1200	  
Queuing	  spikes	  up	  to	  6000	  
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LBNE	  Compu8ng	  Resource	  Usage	  	  

Another	  FIFEMON	  product	  –	  batch	  job	  efficiency.	  	  Jobs	  wai8ng	  for	  data	  delivery	  
use	  CPU	  inefficiently.	  	  Even	  though	  LBNE	  is	  wai8ng	  for	  data,	  our	  batch	  jobs	  aren’t	  
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LBNE	  Compu8ng	  Resource	  Usage	  	  
BlueArc	  Disk	  Usage	  History	  for	  LBNE	  since	  Oct.	  1	  

if-‐nas-‐0.fnal.gov:/lbnewc/app	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2.0T	  	  1.2T	  	  844G	  	  59%	  /lbne/app	  
blue3.fnal.gov:/lbnewc/data	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  30T	  	  	  22T	  	  8.6T	  	  72%	  /lbne/data	  

df	  –h	  on	  	  
lbnegpvm02	  
on	  Nov.	  12	  gives:	  
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LBNE	  Interac8ve	  Compu8ng	  Resources	  

lbnegpvm01.fnal.gov	  	  	  	  	  	  	  	  SLF5	  
lbnegpvm02.fnal.gov	  	  	  	  	  	  	  	  SLF5	  
	  
For	  SoDware	  Tes8ng:	  
fermicloud001.fnal.gov	  	  	  	  SLF6	  	  -‐-‐	  Ask	  Steve	  Timm	  for	  accounts	  
lbnesl6test.fnal.gov	  	  	  	  	  	  	  	  	  	  	  SLF6	  
	  
DAQ	  Tes8ng:	  
lbnedaqtest01.fnal.gov	  
	  
For	  Data	  Upload:	  
lbnesamgpvm01.fnal.gov	  SLF6	  
	  
For	  developing	  GPU	  code	  
	  
hpcgpu1.fnal.gov	  	  	  SLF5	  	  -‐-‐	  Ask	  Don	  Holmgren	  for	  accounts	  
hpcgpu2.fnal.gov	  	  	  SLF5	  

Also	  a	  database	  
server	  (shared?)	  
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Other	  LBNE	  Compu8ng	  Resources	  

LBLPWG	  mainly	  does	  its	  compu8ng	  work	  (GLoBES,	  pseudoexperiments,	  fits,	  etc.)	  
on	  University	  compu8ng	  facili8es	  –	  see	  the	  soDware	  survey	  
	  
FastMC	  runs	  typically	  at	  Fermilab	  but	  is	  highly	  portable.	  	  As	  is	  G4LBNE	  
	  
	  
Future	  usage	  –	  We’ve	  been	  signing	  up	  new	  users	  at	  a	  high	  rate.	  	  Brazil,	  UK,	  and	  
Indian	  ins8tu8ons	  are	  joining	  and	  becoming	  ac8ve.	  	  I	  expect	  to	  outgrow	  our	  30	  TB	  
data	  disk	  area	  in	  a	  couple	  of	  months.	  	  We	  should	  start	  using	  the	  Enstore	  +	  dCache	  
solu8on	  coming.	  
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Extras	  
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