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Outline 
• Mo;va;on	   	  	  
•  Class	  design/Objects	  	  	  
•  Steering	  	  
•  Not	  implemented	  yet	  
•  Advantages	  and	  disadvantages	  	  
•  Summary 
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Mo0va0on

•  C++	  is	  an	  object-‐oriented	  computer	  language	  
•  The	  objects	  and	  procedures	  of	  physics	  analysis	  can	  
be	  abstracted	  as	  some	  well	  designed	  classes	  and	  
realized	  with	  c++	  

• Well-‐designing	  has	  lots	  of	  advantages:	  	  
u simple	  
u reusable	  
u easy	  to	  steer	  	  
u easy	  to	  debug	  
u 	  …	  …	  	  	  	  
u You	  do	  not	  need	  coding	  and	  debugging	  	  any	  more	  …	  	  



 CEPC working week  2015.08.20                                                 page 4 

Overview	  of	  data-‐analysis	  	  	

             	

�  Two	  stages:	  	  
�  Pre-‐selec;on	  and	  Ntuple	  produc;on	  	  
�  Root	  	  script	  –	  	  plots	  and	  numerical	  results	  	  

�  First	  state	  	  
�  Par;cle	  Objects	  

�  MC	  par;cles	  –	  used	  for	  MC	  topology	  comparison	  	  
�  Reconstructed	  par;cles	  (tracks,	  clusters,	  jets	  )	  à	  event	  	  

�  Combina;on	  of	  objects	  à	  events	  	  
�  Fill	  ntuples	  for	  the	  next	  stage	  in	  root	  …	  
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Overview	  of	  data-‐analysis	  	  (cont’d	  ) 

Data Ntuple Plots/
results 
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Overview	  of	  data-‐analysis	  	  (cont’d	  ) 

Feed	  all	  types	  of	  
par;cle	  object	  to	  
the	  combina;on	  
engine	  for	  further	  	  
processing	  	

µµ µµ 	
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Abstract	  of	  tasks	   
•  Class	  FSPar;cle	  	  	  	  	  	  	  	  	  	  	  	  à	  all	  types	  of	  
(reconstructed)	  par;cles	  

•  Class	  FSinfo	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  à	  all	  kinds	  of	  combina;on	  
•  Class	  NTupleHelper	  	  	  	  à	  service	  of	  ntuple	  	  
•  Class	  MCTruthHelper	  à	  service	  of	  MC	  truth	  
•  Class	  FSCut	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  à	  preliminary	  cuts	  	  
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Final	  state	  classifica;on	   

PFO/jet	  level 

Event	  level 

Top	  level Main	  processor 

FSInfo 

Reconstructed	  
par;cles/MC	  
par;cles 

Ntuple/MC	  truth 

PFOs/Jets/MC	  
par;cles	  as	  input 

Arbor/Pandora	  
Jet	  clustering/

flavortag/MCTL	  …	   
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Main	  processer 
FSClasser	   

FSPar;cle FSCut FSNtuple MCtruth 

Combina;on	   FSInfo 
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Loop	  over	  all	  combina;ons:	  calculate	  variables	  and	  fill	  ntuple 

Simple	  cuts	   Kinema;c	  constrain 

Combina;on	  the	  par;cle	  list	  as	  the	  request	   

Events,	  	  Ntuple,	   MC	  truth 

	  Prepare	  par;cle	  lists	   

e,µ, γ Jet,	  τ 

Fill	  ntuples	  
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Class	  FSPa;cle	  	   
•  Data	  	  

–  PID/Mass/charge/	  4-‐
momentum,	  p,	  pT	  	  …	  

–  Flavor/vertex	  
–  Matched	  MC	  object	   
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FSInfo	   
•  Data	  	  

–  Combina;on	  of	  a	  list	  of	  
par;cles/jets	  	  

–  the	  associated	  MC	  truth/	  
Ntuple	  

–  Cuts	  
–  Steers	  	  	   
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	  compiling	  
cd	  build;	  HFcmake;	  make	  install	   
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Usage:	  running	   
• Marlin	  FS_example.xml	  
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Summary	  and	  discussion	   

•  An	  usable	  analysis	  frame	  work	  of	  full	  simula;on	  and	  fast	  simula;on(smearing)	  
is	  ready	  

•  It	  is	  easy	  to	  use	  and	  you	  can	  get	  ntuple	  without	  coding	  any	  more	  
•  But	  the	  users	  have	  to	  	  prepare	  a	  more	  sophis;cated	  root	  script	  instead	  	  
•  To	  be	  improved	  

–  More	  on	  par;cle	  list	  selec;on	  	  	  
–  Reduce	  the	  Ntuples	  	  
–  More	  on	  MC	  truth	  	  
–  Something	  else	  user	  requests	  	  
–  Any	  sugges;ons	  and	  contribu;on	  are	  warmly	  welcome	  	  
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Prin;ng	  MC	  informa;on	  
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Example 1: fast simulation 
based on stdhep 
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Skimming	  data	  
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Make	  simple	  plots	  
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µµ	  H	  –	  inclusive	  analysis	  	  
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µµ	  H(jj)	  –	  exclusive	  analysis	  	  

	  jet	  objects	  and	  flavor	  tag	  
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Done	  many	  analysis	  
simultaneously	  	  


