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Overview	  

•  Current	  Status	  of	  CLAS12	  SoDware	  
– Model	  and	  Architecture	  	  

•  Reminder	  &	  Status	  
–  Common	  tools	  

•  Reminder,	  status	  
•  Kinema:c	  FiLer	  &	  PID	  Cuts	  

–  Simula:on	  	  
•  Latest	  GEMC	  features	  

–  Reconstruc:on	  
•  Status	  &	  plans	  for	  the	  next	  release	  

–  Code	  Management	  
•  Summary	  
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Compu:ng	  Model	  and	  Architecture	  	  
-‐	  	  	  	  	  	  	  ClaRA	  

•  SOA	  for	  reconstruc:on	  applica:on	  deployment,	  does	  event-‐level	  parallelism	  
•  Data	  challenges	  on	  24	  core	  Haswell	  machine	  to	  validate	  scaling,	  performance	  and	  
reconstruc:on	  speed	  

-‐  	  	  	  	  Reconstruc:on	  code	  framework	  and	  running	  environment	  
-‐  version	  1.0	  release,	  version	  2.0	  in	  development	  	  

•  Detector	  reconstruc:on	  and	  event	  building	  framework	  
•  Reconstruc:on	  &	  valida:on	  
•  Calibra:on	  &	  Monitoring	  suite	  

-‐	  	  	  	  	  	  	  Common	  Tools	  packages	  
•  I/O,	  CCDB-‐access	  	  
•  Geometry	  
•  Calibra:on	  &	  Monitoring	  packages	  	  
•  Kinema:c	  FiLer	  
•  Tracking	  tools:	  FastMC,	  MagField,	  Swimmer,	  snr	  (noise	  finding),	  Fi`ng	  libs	  
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•  Common	  Tools	  Packages	  
	  
•  Simula3on	  (GEMC)	  

–  Compliant	  with	  new	  version	  of	  GEANT4	  
–  GEMC	  now	  includes	  :me	  propaga:on	  of	  light	  along	  strips	  for	  ECAL	  and	  PCAL	  &	  

properly	  simulates	  gain	  matching	  algorithm	  for	  FTOF	  
	  

•  Event	  Reconstruc3on	  
–  Central	  &	  Forward	  Tracking	  	  
–  Time-‐of-‐Flight	  Par:cle	  Iden:fica:on	  	  
–  Cerenkov	  counters	  and	  Electromagne:c	  shower	  counters	  
	  

•  Visualiza3on	  Tools	  
–  ced	  includes	  tracking,	  calorimetry,	  TOF	  reconstruc:on	  informa:on,	  	  

•  many	  views,	  detailed	  magne:c	  field	  informa:on	  

–  3-‐D	  views	  

CLAS12	  SoDware	  Components	  
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Common	  Tools	  Packages	  	  

 
 
 

 
   
 
 
 
 
 
   
 
 
 

✓ Detector	  Geometry	  Package	  provides	  detector	  geometry	  for	  :	  
	  

•  Forward	  Time-‐of-‐Flight	  
•  Calorimeters	  
•  DriD	  Chambers	  

•  Updated	  Geometry	  document	  and	  implementa:on	  (previous	  mismatch	  
between	  GEMC	  and	  hardware	  à	  fixed)	  

•  Silicon	  Vertex	  Tracker	  
•  Central	  Neutron	  Detector	  
•  In	  development:	  

•  GEMC	  volumes	  	  
•  RICH	  
•  CTOF	  

	  

ü Geometry	  tools	  and	  u3li3es:	  
•  Drawing	  package	  for	  2D	  detector	  representa:on	  
•  Detector	  components	  for	  Fast	  Monte	  Carlo	  	  
•  3D	  shapes	  for	  event	  display	  3D	  viewer	  
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	  	  	  	  	  ced	  3-‐D	  	  	  	  	  	  	  	  	  	  	  (D.	  Heddle)	  

cosmic data  
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π⁻ e⁺ e⁻ n p

ced	  3-‐D	  
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Common	  Tools	  Packages	  	  

TRANSLATION 
TABLE 

EVIO	  Data	  I/O	  and	  U:li:es	  
✓	  Raw	  Data	  I/O:	  	  
•  SoDware	  for	  reading	  coda	  data	  for	  different	  modes	  (MODE=1,3,7)	  automated	  transla:on	  

tables	  for	  detectors	  (plugins),	  	  standardized	  hit	  bank	  genera:on	  
	  	   	  *	  transla:on	  tables	  provided	  by	  

	  	  	  	  	  detector	  groups	  
	  	  	  	  	  	  	  	  	  *	  In	  use	  by	  several	  systems	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  (SVT,TOF,	  EC,	  FT,	  now	  also	  DC…)	  
	  
✓	  EVIO	  u3li3es:	  	  
•  U:lity	  for	  spli`ng	  and	  merging	  files	  
•  GUI	  for	  viewing	  GEMC	  generated	  banks	  (in	  CED)	  
•  	  GUI	  for	  viewing	  and	  fi`ng	  RAW	  ADC	  spectra	  Reading	  data	  from	  ET	  ring	  (online)	  	  

✓	  BOS	  u3li3es:	  	  
•  Reader/Convertors	  for	  BOS	  (CLAS6)	  data	  to	  EVIO	  format	  
•  Unified	  Interface	  for	  analyzing	  data	  from	  CLAS6	  
•  Framework	  for	  PID,	  cuts	  and	  correc:ons	  for	  CLAS12	  and	  CLAS6,	  

Data	  format	  from	  CLAS6	  can	  be	  passed	  to	  CLAS12	  calibra:on	  and	  monitoring.	  	  

G.	  Gavalian	  
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database	  	  
varia:ons	  
at	  run-‐:me	  

Common	  Tools	  Packages	  	  
DB	  U:li:es	  
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Common	  Tools	  Packages	  	   
 

 
 
 
 

   
 
   
 
 
 

✓  PloMng	  Library:	  
•  Histogram	  &	  graph	  classes,	  Ntuple	  class	  for	  analysis,	  

NTuple	  I/O	  implementa:on	  in	  progress	  	  
•  Fi`ng	  added	  using	  Minuet	  library	  
•  Latex	  parsing	  added	  for	  :tles	  and	  texts	  

•  Histogram	  object	  browser	  

	  

•  Evio-‐root	  viewer	  upgrade	  to	  be	  compliant	  with	  new	  
version	  of	  ROOT	  

G.	  Gavalian	  

10	  



DC	  Tracking	  N-‐Tuples	  

Ntuplesà	   Hits	   Crosses	   Clusters	   Tracks/	  
Resolu3on	  

Time	  Based	   ü	   ü	   ü	   ü	  

Hit	  Based	   ü	   ü	   ü	   ü	  

Tree	  Selector:	  
*1D/2D	  plots	  
*Cuts	  in	  any	  
entry	  of	  the	  n-‐

tuple	  

Ntuple	  entries	  

Olga	  Cortes-‐	  ISU	  
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Common	  Tools	  Packages	  	  
G.	  Gavalian	  

Detailed	  examples	  
in	  CALCOM	  Report	  	  
(next	  talk)	  
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Kinematic Fitter & PID Cuts (A. Kim) 
•  Framework	  to	  standardize	  

the	  implementa:on	  of	  
analysis	  cuts	  and	  event	  
selec:on	  

•  Tested	  first	  on	  CLAS6	  data	  
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GEMC	  	  
M. Ungaro 
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GEMC	  	  
M. Ungaro 
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M. Ungaro 
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Event	  Reconstruc:on	  Status	  
•  Track Reconstruction  

–  Central Tracking  

•  SVT reconstruction à Global fitting method, Kalman Filter fitting method 
implemented (validation stage) 

•  CTOF reconstruction à beta from pathlength of  track from SVT to CTOF  

–  Forward Tracking  

•  DC Hit-Based Tracking, DC Time-Based Tracking à Kalman Filter fitting 
method validated 

•  FMT pattern recognition à refit using reconstructed FMT 3-D points 

•  FTOF reconstructionà beta from pathlength of  track from DC to FTOF paddle 
–  Digitization code change to take into account attenuation length requires 

modifications to existing code (inv. digi.) 

•  FT reconstruction using calorimeter and hodoscope to id low angle electrons 
and reconstruct pi0’s 

•  EC/PCAL reconstruction à detector responses used to obtain PID, neutrals 
reconstruction 

•  HTCC reconstruction à e- ID [HTCC will be in version 2.0] 

•  Event Builder with Likelihood-based PID 17	  



Developments	  	  
*	  Tracking	  
*	  Neutrals,	  PID	  detector	  	  	  	  	  
	  	  	  reconstruc:on	  
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Valida:ons	  &	  Fixes	  	  SVT	  Tracking	  with	  Cosmics	  

•  Use	  SVT	  cosmics	  data	  to	  test	  the	  
reconstruc:on	  soDware	  &	  algorithms	  and	  to	  
iden:fy	  hardware	  issues	  (e.g.	  dead	  strips)	  

•  Useful	  to	  find	  bugs,	  fine-‐tune	  the	  code,	  tune	  
the	  MC	  
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2	  crosses	  not	  on	  
track	  à	  z	  

correc:on	  failed	  !!!	  
	  

è	  Simulate	  this	  
event	  to	  debug…	  

COSMICS	  DATA	  (RUN	  257_17)	  EVENT	  17	  	  
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COSMICS	  DATA	  (RUN	  257_17)	  EVENT	  17	  	  

ADer	  bug	  fix	  
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	  	  	  SVT	  Data	  Valida:on	  Sample	  Plots	  	  	  	  (Y.Gotra)	  

93 µm (before alignment) 

Monte Carlo Cosmic data 

Strip multiplicity Strip multiplicity 

Strip charge 

MIP 

Cluster charge Strip charge 

Monte Carlo Cosmic data 

R1 
R2 

R4 

R3 

22	  



SVT	  Data	  Valida:on	  Suite	  Development	  	  
(Y.	  Gotra)	  

•  Run	  on	  reconstructed	  data	  and	  Monte	  Carlo	  samples	  using	  CoatJava	  based	  package	  
•  Track	  structured	  event	  object	  (track-‐trajectory-‐cross-‐cluster-‐hit-‐digi)	  with	  cross-‐links	  
•  Component	  based	  detector	  performance	  plots	  (barrel-‐region-‐sector-‐layer-‐chip-‐strip)	  
•  Local	  reconstruc:on	  valida:on	  plots	  (cluster	  size,	  seed	  strip	  etc.)	  
•  Track	  reconstruc:on	  valida:on	  plots	  (angular	  distribu:ons,	  residuals,	  χ2,	  on-‐track	  vs.	  off-‐track	  etc.)	  
•  Calcula:on	  of	  standard	  parameters	  (resolu:ons,	  mul:plici:es,	  Lorentz	  angle,	  η-‐func:on	  etc.)	  
•  Color	  coded	  presenta:on	  of	  monitored	  observables	  (occupancies,	  efficiencies)	  
•  Automated	  bad	  channel	  mapping	  
•  Comparison	  between	  the	  data	  and	  simulated	  events	  
•  Online	  data	  quality	  monitoring	  
•  Inter/intra-‐run	  stability	  valida:on	  for	  cri:cal	  observables	  
•  Automated	  soDware	  release	  valida:on	  
•  Automated	  run	  valida:on	  
•  Batch	  processing	  on	  the	  farm	  
	  
	  
	  
	  
	  

Status:	  developing	  event	  and	  histogram	  classes	  and	  interfaces,	  profiling	  

23	  



Alignment	  of	  the	  Silicon	  Vertex	  Tracker	  	  (J.	  Gilfoyle)	  
•  Correc:ng	  detector	  misalignments	  essen:al	  for	  reaching	  design	  specifica:ons.	  
•  Construc:on	  of	  the	  SVT	  is	  complete	  and	  it	  is	  taking	  cosmic	  ray	  data	  in	  the	  EEL.	  

o  Straight	  tracks	  from	  cosmic	  rays	  can	  be	  used	  to	  measure	  alignment.	  
o  Procedures	  developed	  here	  will	  be	  used	  for	  other	  detector	  subsystems.	  

•  Recent	  results.	  
o  Cosmic	  rays	  come	  from	  all	  over	  the	  scan	  so	  many	  different	  tracks.	  See	  Yuri’s	  results.	  
o  To	  simplify	  the	  analysis	  we	  focus	  on	  a	  subset	  of	  the	  cosmic	  rays	  –	  Type	  1	  tracks.	  

o  Select	  cosmic	  ray	  
events	  with	  16	  layers,	  
two	  in	  each	  region	  and	  
through	  the	  central	  
sectors.	  

o  Extract	  residuals	  layer-‐
by-‐layer	  and	  plot	  by	  
region.	  

o  Error	  bars	  are	  RMS	  of	  
residual	  spectrum.	  

o  Regions	  here	  coincide	  
with	  Type	  1	  track	  
figure.	  

Each	  region	  has	  two	  layers.	  

o  Residuals	  show	  misalignments	  of	  a	  few	  
hundred	  microns.	  

o  Residual	  difference	  within	  each	  region	  
show	  signs	  of	  a	  shiD	  along	  the	  beam	  
axis,	  but	  small	  in	  size.	   24	  



Alignment	  of	  the	  Silicon	  Vertex	  Tracker	  
•  Checks	  on	  the	  alignment	  analysis	  –	  use	  cosmic	  

ray	  simula:on.	  
o  Simula:on	  is	  done	  with	  ideal	  geometry	  so	  

the	  residuals	  should	  be	  consistent	  with	  
zero.	  

o  Tests	  the	  reconstruc:on.	  

Note	  
size	  of	  
scale.	  

•  Regions	  1-‐3	  and	  Region	  4	  are	  aLached	  to	  
different	  structures	  –	  possible	  different	  
alignment	  parameters.	  
o  Use	  same	  set	  of	  Type	  1	  events,	  but	  now	  

leave	  Region	  4	  out	  of	  the	  track	  fi`ng.	  
o  Most,	  but	  not	  all,	  residuals	  improve.	  
o  Change	  in	  residual	  difference	  s:ll	  under	  

study.	  

25	  
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Valida:ons	  &	  Fixes	  	  DC	  Tracking	  with	  Cosmics	  

•  Use	  DC	  cosmics	  data	  to	  test	  the	  
reconstruc:on	  soDware	  &	  algorithms	  and	  to	  
iden:fy	  hardware	  issues	  (e.g.	  cable	  swaps)	  

•  Useful	  to	  find	  bugs,	  fine-‐tune	  the	  code,	  get	  
Time-‐To-‐Distance	  func:on	  à	  adding	  special	  
calibra:on	  and	  valida:on	  banks	  	  
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Fixes	  &	  To	  Do	  List	  
–  Insured	  proper	  geometry	  called	  for	  data	  ✓

                                                                 ☛  also	  change	  in	  GEMC	  

	  
–  Layer	  efficiency	  bank	  output	  ✓	  
–  TBLA	  banks	  for	  :me-‐to-‐distance	  	  
	  	  	  analysis	  

•  :me	  residuals	  ✓
•  track	  doca	  (TB)	  
•  …	  

–  Include	  cable	  delays	  (&	  all	  calibra:on	  
	  	  	  constants)	  in	  reconstruc:on	  

27	  
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FT	  SoDware	  Status	  

Simulations: 
-  Realistic geometry description of all 

FT components, including active and 
passive elements/materials

-  Digitization routines implemented
-  Output bank structures defined

Reconstruction:
-  Algorithms developed for all three 

subsystems
-  Calorimeter and hodoscope 

reconstruction available in first 
release

-  Tracker reconstruction 
implementation in progress

Database:
-  Algorithms developed for all three 

subsystems

FT π0 reconstruction from simulated ep→epπ0	  

FT in	  GEMC	  

R.	  de	  Vita	  
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FT-Cal Energy Corrections
Reconstructed energy from clustering 
is less than the incoming electron/
photon energy due to:
-  EM shower leakages due to finite 

calorimeter size
-  Channel threshold (5 MeV)

Energy corrections:
-  Derived from simulations as a function 

of the incoming particle energy and 
impact point

-  Egen-Erec vs Erec for fixed θ	  
parameterized with analytic function 
and applied to cluster energy to obtain 
the “true” particle energy

-  10 points in θ	  from 2.5° to 4.5°, 5 MeV 
energy bins from 0 to 8 GeV

-  Channel threshold is the dominant 
contribution 
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 / ndf 2χ   121.3 / 116
p0        0.001721± 0.02651 
p1        0.001843± 0.08511 
p2        0.0005311± -0.009224 
p3        4.338e-05± 0.0005566 

 / ndf 2χ   121.3 / 116
p0        0.001721± 0.02651 
p1        0.001843± 0.08511 
p2        0.0005311± -0.009224 
p3        4.338e-05± 0.0005566 

o, angle 35rec vs  Erec - EgenE
 / ndf 2χ   68.89 / 112

p0        0.0006483± 0.01676 
p1        0.0001396± 0.03469 

 / ndf 2χ   68.89 / 112
p0        0.0006483± 0.01676 
p1        0.0001396± 0.03469 

 / ndf 2χ    62.5 / 104
p0        0.0006653± 0.007892 
p1        0.0001419± 0.03488 

 / ndf 2χ    62.5 / 104
p0        0.0006653± 0.007892 
p1        0.0001419± 0.03488 

 / ndf 2χ   116.8 / 119
p0        0.001668± 0.02568 
p1        0.001786± 0.0866 
p2        0.0005147± -0.009452 
p3        4.204e-05± 0.0005662 

 / ndf 2χ   116.8 / 119
p0        0.001668± 0.02568 
p1        0.001786± 0.0866 
p2        0.0005147± -0.009452 
p3        4.204e-05± 0.0005662 

 / ndf 2χ   121.3 / 116
p0        0.001721± 0.02651 
p1        0.001843± 0.08511 
p2        0.0005311± -0.009224 
p3        4.338e-05± 0.0005566 

 / ndf 2χ   121.3 / 116
p0        0.001721± 0.02651 
p1        0.001843± 0.08511 
p2        0.0005311± -0.009224 
p3        4.338e-05± 0.0005566 

Legend
intrinsic_no_thr
intrinsic_thr
reconstructed_no_thr
reconstructed_thr

Work by Lucilla Lanza (U. Roma Tor Vergata)

o no digitization, no threshold
• digitization, no threshold
• no digitization, threshold
• digitization, threshold

R.	  de	  Vita	  
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q  DGTZ	  banks:	  Raw	  counts	  x	  24	  ps/count	  to	  simulate	  
both	  V1190	  /	  V1290	  TDCs	  

q  Simula3on	  checked	  against	  data	  using	  3me	  
differences	  between	  cosmic	  muon	  hits	  in	  different	  
U,V,W	  layers	  	  

q  Forward	  Carriage	  data	  show	  effect	  of	  different	  cable	  
and	  light	  guide	  lengths	  and	  provide	  es3mate	  of	  
3me	  resolu3on	  for	  simula3on	  

	  
	  

U	  

V	  

Effec:ve	  velocity	  
16	  cm	  /	  ns	  

Cole	  Smith	  
EC/PCAL	  SoDware	  Status	  	  	  

q 	  	  	  EC	  reconstruc:on	  package	  currently	  being	  evaluated	  by	  C.	  Smith	  in	  collabora:on	  with	  Gagik	  
q 	  	  	  Under	  COAT-‐Java	  EC	  is	  a	  unified	  detector	  with	  3	  superlayers:	   	   	   	   	   	   	  

	  	  0=PCAL	  1=ECAL	  inner	  2=ECAL	  outer	  
q 	  	  	  Output	  bank	  consists	  of	  lists	  of	  hits,	  peaks	  and	  clusters	  for	  each	  superlayer	  
q 	  	  	  ECReconstruc:on	  class	  does	  not	  aLempt	  cluster	  matching	  between	  superlayers	  
q 	  	  	  Ongoing	  work	  to	  introduce	  ccdb	  constants,	  aLenua:on	  correc:ons,	  	  itera:ons	  &	  	  	  	  	  

	  reconstructed	  objects	  	  associa:ons	  in	  reconstruc:on,	  and	  methods	  for	  handling	   	  
	  two-‐cluster	  iden:fica:on	  with	  shared	  energy	  in	  peaks	  for	  π0	  id	  (Cole)	  
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q  Exi:ng	  code	  (original	  author:	  A.	  PuckeL,	  Java:	  
J.Hankins)	  ported	  into	  COAT-‐Java,	  validated	  &	  
further	  developed	  by	  Nick	  Markov	  

q  Simula:on	  and	  reconstruc:on	  incorporated	  in	  
CLAS12	  soDware	  framework	  	  

q  Clustering	  algorithms	  
in	  place	  and	  being	  validated	  	  

q  Timing	  to	  be	  completed	  
q  Inves:ga:ng	  fiducial	  cuts	  
q  Service	  in	  reco.	  chain	  for	  Release	  2.0	  
	  
	  

HTCC	  SoDware	  Status	  	  	  

Clusters	  are	  reconstructed	  for	  events	  
with	  hits	  in	  several	  mirrors	  

Simula:on	   Reconstruc:on	  
	  N
PE
	  	  

R1	   R2	   R3	   R4	  

Theta	  gen	  Theta	  gen	  
	  N
PE
	  	  

(N.	  Markov)	  
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q  Geometry	  and	  digi:za:on	  implemented	  in	  

GEMC	  	  
q  Implemented	  in	  ced	  (D.	  Heddle)	  
	  
	  
q  Reconstruc:on	  code	  developed	  within	  COAT-‐

Java	  framework	  at	  Glasgow	  
-‐  Algorithms	  developed	  originally	  	  in	  ROOT	  an	  

ported	  into	  CLAS12	  framework	  

§  ADC	  to	  energy	  algorithm	  in	  place	  
§  Time	  and	  hit	  posi:on	  in	  paddle	  reconstruc:on	  

algorithm	  in	  place	  
Ø  Iden:fy	  direct	  /	  neighbor	  signal	  on	  basis	  of	  :ming,	  

reconstruct	  :me	  and	  posi:on	  of	  hit	  within	  the	  
paddle	  

	  

CND	  SoDware	  Status	  
Daria Sokhan, Gavin Murdoch (Glasgow) 
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o  MAPMTs	  
o  Aerogel	  :les	  	  
o  planar	  mirrors	  
o  Lateral	  Mirrors	  	  
o  Electronic	  panel	  
o  Spherical	  Mirror:	  underway	  
o  Ready	  for	  material	  budget	  study.	  

Rotatable,	  zoomable,	  translatable	  and	  
op:on	  to	  choose	  an	  mapmt	  

The	  Ring	  Imaging	  CHerenkov	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (RICH)	  	  

Work	  done	  by	  F.	  Benmokhtar	  	  
and	  Duquesne’s	  students	  	  

Addi:on	  of	  the	  RICH	  to	  CLAS12	  Geometry	  
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Data	  Challenges	  

•  Produc:on	  of	  large	  data	  
samples	  with	  background	  
including	  4	  tracks	  
generated	  in	  the	  CLAS12	  
fiducial	  volumes	  

•  Exclusive	  access	  to	  Haswell	  
machine	  to	  run	  test	  

•  Scaling	  studies	  running	  in	  
mul:threaded	  mode	  

34	  



Results	  of	  Data	  Challenges	  
•  1,500	  files	  
•  30,000,000	  events	  total	  
•  7	  JLAB	  batch	  farm	  nodes	  (Haswell,	  total	  168/336	  cores)	  
•  28,809	  sec.	  total	  processing	  :me	  
•  1,041.6	  Hz	  processing	  rate	  	  

–  Es:mated	  rate	  :	  1,120	  Hz	  (ram	  disk	  IO)	  
–  Time	  lose	  due	  to	  File	  IO	  (local	  file	  system	  IO)	  and	  File	  staging	  
–  Linear	  scaling	  up	  to	  24	  cores	  

•  Reconstruc:on	  runs	  6	  ms/event	  on	  24	  core	  Haswell	  (50	  
machines	  to	  keep	  up	  with	  DAQ)	  	  
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Milestones	  and	  Plans	  
•  2015 Milestones  
 

u January: ClaRA linear scaling with number of  thread 
u May: First Release of  CLAS12 software package including simulation, 

reconstruction, analysis and visualization applications available for beta 
testers 

u   June:  Calibration and Monitoring suite (FTOF, FT, EC plugins under 
development using suite) 

u   September: ClaRA switch from cMsg to ZeroMQ (xMsg) [network public 
subscribe & data transfer protocols] 

 

u   Mid-December 2015: Second release  
 

•  Second Release 
Ø  Thread-safe 
Ø  More realistic digitization for Calorimeters and FTOF 
Ø  HTCC used for electron ID 
Ø  Improved Central Tracking 
Ø  Improved FT-Cal reco. (energy corrections in place) 

•  Data Challenges 
Ø  Test full reco. chain running in multithreading mode, DB accessing, 
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Code	  Management	  
 •  git	  repository	  

•  all	  projects	  included	  in	  release	  are	  now	  on	  github	  
•  GEMC	  also	  on	  git	  	  (github.com/gemc)	  

•  Maven	  for	  version	  control	  &	  release	  
•  first	  release	  version	  (1.0)	  and	  development	  	  version	  

•  Informa:on	  on	  downloading	  the	  package,	  running	  the	  
reconstruc:on	  and	  analyses	  codes	  is	  here:	  

http://clasweb.jlab.org/clas12offline/docs/software/html/index.html 
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Summary	  
•  GEMC	  2.3	  to	  be	  released	  with	  detector	  signal	  
model	  

•  Release	  2.0	  expected	  to	  be	  released	  right	  on	  :me	  
for	  Christmas	  
– Ongoing	  valida:ons,	  algorithm	  improvements	  with	  
cosmics	  &	  simulated	  events	  

– Will	  include	  HTCC	  for	  e-‐	  ID	  
•  Stress	  tests	  ongoing	  

–  First	  test	  successful	  
– Op:miza:on	  of	  code	  for	  speed	  planned	  

•  Common	  tools	  for	  analysis	  (PID	  cuts)	  	  
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BACKUP	  SLIDES	  
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q  GEMC	  now	  properly	  simulates	  gain	  matching	  algorithm	  for	  FTOF	  
q  FTOF	  reconstruc:on	  package	  trimmed	  down	  version	  of	  A.	  Colvill’s	  code	  

and	  ported	  into	  COAT-‐Java	  framework	  by	  Gagik	  (idem	  CTOF)	  
q  Current	  algorithm	  does	  independent	  clustering	  but	  no	  linking	  between	  

panel	  1A	  and	  1B	  
q  No	  calibra:ons	  constants	  incorporated	  into	  the	  code	  at	  this	  stage	  (idem	  

CTOF)	  

q  Linking	  algorithms	  and	  use	  tracking	  informa:on	  to	  improve	  matching	  to	  
be	  completed…	  	  

	  

TOF	  Reconstruc:on	  Status	  	  	  
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CND geometry in GEMC 
Trapezoid scintillator paddles (green) assembled in 
pairs and coupled with u-turn light guide (blue) at 
downstream end. 

Three layers of pairs form a segment (block): 

The paddles are additionally wrapped in Al 
(magenta): 

28 blocks assemble to form the full CND barrel: 

Full CND geometry has been implemented in 
GEMC since v. 2.2  

Hit digitisation currently being ported into Java. 

Daria Sokhan, Gavin Murdoch (Glasgow) 



CND reconstruction 

L

PMT-N 

PMT-D 

 
z 

L/2 

★  Convert TDC and ADC counts into time and energy: 

CTDC: Conversion from TDC channels to time 
toffset: electronic time offsets between the paddles 
P: ADC pedestal 
CADC: Conversion from ADC channels charge 
q: charge of an electron  
G: gain of the PMT 
Q: quantum efficiency of the PMT 
Y: light yield in scintillator (optical photons per deposited energy)  

★  Identify direct / neighbour signal on basis of timing, reconstruct time and position of hit within the 
paddle: 

L: length of paddle 
tu: time for light signal to travel round the u-turn 
TD,N: time for light signal to travel through long lightguides 
veffD,N: effective velocity of light in the scintillator 

Reconstruction code is 
functional in ROOT, being 
translated into Java 

Daria Sokhan, Gavin Murdoch (Glasgow) 



Validations  
Forward Tracking Resolutions OK 
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Validations (Version 1.0) 

•  Repeat for Version 2.0 
•  Redo low momentum tracks 

reconstruction analysis with new 
Central reconstruction code 

✓ 
✓ 

ongoing 

ongoing 
geometry checks required 
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Stress	  Tests	  Results	  

•  J-‐Lab	  batch	  system	  Clara	  deployment	  and	  data	  
flow:	  data	  staging	  service	  (SS),	  reader	  service	  (R),	  
electromagne3c	  calorimeter	  reconstruc3on	  
service	  (EC),	  charge	  par3cle	  hit	  based	  tracking	  
(HT),	  3me	  of	  flight	  reconstruc3on	  (TOF),	  charge	  
par3cle	  3me	  based	  tracking	  (TT),	  event	  builder	  
(EB),	  writer	  service	  (W),	  applica3on	  orchestrator	  
(OR)	  

•  Mul3-‐core	  stress	  tests	  of	  coatjava-‐2.0	  on	  the	  
node	  farm140226	  

	  
•  Consistent	  with	  expecta3ons	  for	  compute	  

intensive	  services	  on	  hyper-‐threaded	  cores	  

S.	  Mancilla	  
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Common	  Tools	  Packages	  	  
 
 
 

 
  

 
 
 
 
 
 
 
 
 
 
 

✓  Standard Raw evio composite à 
Jevio bug fix 

✓  Detector Groups provide 
Translation Tables 

 

✓  Decoder new bank format 
 

TRANSLATION 
TABLE 

FORMAT,	  by	  columns:	  
1)	  name	  of	  the	  detector	  
2,3,4)	  Crate	  /	  slot	  /	  channel	  (no:ce	  that	  previously	  first	  3	  numbers	  were	  sector,	  layer,	  
component)	  
5,6,7)	  sector	  /	  layer	  /	  component	  	  
8)	  (0	  -‐	  ADCL,	  1	  -‐	  ADCR,	  2	  -‐	  TDCL,	  3	  -‐	  TDCR)	  
#-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐	  
#	  TRANSLATION	  TABLE	  
#-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐	  
#	  Detector	  -‐	  CRATE	  -‐	  SLOT	  -‐	  CHANNEL	  -‐	  SECTOR	  -‐	  LAYER	  -‐	  COMPONENT	  -‐	  ORDER	  
#	  ORDER	  0	  =	  ADCL,	  1	  =	  ADCR,	  2	  =	  TDCL,	  3	  =	  TDCR	  
#-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐	  
CTOF	  	  	  	  	  	  	  	  68	  	  	  	  	  	  	  13	  	  	  	  	  	  	  	  0	  	  	  	  	  	  1	  	  	  	  	  	  	  	  1	  	  	  	  	  	  	  	  1	  	  	  	  	  	  	  0	  
CTOF	  	  	  	  	  	  	  	  68	  	  	  	  	  	  	  13	  	  	  	  	  	  	  	  1	  	  	  	  	  	  1	  	  	  	  	  	  	  	  1	  	  	  	  	  	  	  	  1	  	  	  	  	  	  	  1	  
CTOF	  	  	  	  	  	  	  	  68	  	  	  	  	  	  	  14	  	  	  	  	  	  	  	  0	  	  	  	  	  	  1	  	  	  	  	  	  	  	  1	  	  	  	  	  	  	  	  1	  	  	  	  	  	  	  2	  
CTOF	  	  	  	  	  	  	  	  68	  	  	  	  	  	  	  14	  	  	  	  	  	  	  	  1	  	  	  	  	  	  1	  	  	  	  	  	  	  	  1	  	  	  	  	  	  	  	  1	  	  	  	  	  	  	  3	  
#-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐	  
#	  END	  OF	  Transla:on	  TABLE	  

G.	  Gavalian	  
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Sector	  Occupancy	  for	  Events	  with	  8	  OnTrack	  Crosses	  
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Sector	  Occupancy	  for	  Events	  with	  8	  OnTrack	  Crosses	  
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SVT Cosmic Data Validation 
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HTCC	  Clustering	  algorithms	  
in	  place	  and	  being	  validated	  	  
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Programming	  of	  the	  spherical	  mirror	  is	  underway:	  
Idea:	  	  

Succeeded	  to	  add	  the	  
Sphere	  class	  to	  CLAS12	  
geometry,	  we	  can	  make	  it	  
big	  or	  small,	  move	  it	  
around,	  but	  didn’t	  
succeed	  to	  cut	  it	  yet.	  	  

Results:	  	  	  

Work	  done	  by	  F.	  Benmokhtar	  	  
and	  Duquesne’s	  students	  	   53	  



Reconstruction Algorithms Refinements 

issues	  with	  corner	  clippers	  resul:ng	  in	  
poor	  z	  resolu:on	  

remove	  corner	  clipper	  
from	  global	  fit	  

Include	  in	  fit	  to	  strip	  
indexes	  using	  a	  KF	  

Ongoing	  code	  valida:on,	  debugging,	  
algorithm	  improvements	  using	  cosmic	  data	  

simula:ons	  
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