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L3	  trigger	  goal	  
•  Remove	  ~90%	  of	  events	  that	  pass	  Level-‐1	  trigger	  (possible?)	  

–  Cut	  events	  with	  energies	  less	  than	  ~7GeV	  or	  greater	  than	  ~10GeV	  
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Method	  
u List	  below	  provides	  inputs	  that	  could	  be	  used	  to	  determine	  the	  accept/

reject	  state	  of	  the	  L3	  trigger:	  
§  Definitely	  accept	  
§  Definitely	  reject	  
§  Default	  accept	  

u Some	  values	  take	  much	  more	  CPU	  to	  obtain	  
§  Quick	  decisions	  will	  be	  tested	  first	  and	  expensive	  ones	  only	  if	  they	  fail	  to	  

provide	  a	  definiZve	  answer	  
u For	  current	  study,	  all	  values	  are	  calculated	  indicaZng	  worst-‐case	  

scenario	  for	  CPU	  requirement	  
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DBCALCluster
2.27 s (  0.4%)

DBCALPoint
0.83 s (  0.2%)

10817 calls
1.12 s
  0.2%

DBCALHit
0.34 s (  0.1%)

10817 calls
0.00 us
  0.1%

DCDCTrackHit
28.18 s (  5.5%)

DCDCHit
0.35 s (  0.1%)

10817 calls
0.00 us
  0.0%

DMCTrackHit
1.18 s (  0.2%)

10817 calls
0.00 us
  0.0%

DFCALCluster
1.79 s (  0.3%)

DFCALGeometry
42.99 ms (  0.0%)

1 calls
0.00 us
  0.0%

DFCALHit
0.20 s (  0.0%)

10817 calls
0.00 us
  0.0%

10817 calls
0.00 us
  0.0%

DFDCCathodeCluster
4.30 s (  0.8%)

DFDCHit
2.29 s (  0.4%)

10817 calls
0.00 us
  0.0%

DFDCPseudo
51.04 s (  9.9%)

10817 calls
0.00 us
  0.2%

10817 calls
4.45 s
  0.9%

10817 calls
0.00 us
  0.0%

DFDCSegment
3.20 s (  0.6%)

10817 calls
0.00 us
  0.0%

DL3Trigger
0.37 s (  0.1%)

10817 calls
3.38 s
  0.7%

10817 calls
0.00 us
  0.0%

10817 calls
0.00 us
  0.1%

10817 calls
1.97 s
  0.4%

10817 calls
0.00 us
  0.0%

10817 calls
0.00 us
  0.4%

10817 calls
56.47 s
 11.0%

DSCHit
0.15 s (  0.0%)

10817 calls
0.00 us
  0.0%

DTOFHit
0.88 s (  0.2%)

10817 calls
2.46 s
  0.5%

DTagger
1.77 s (  0.3%)

10817 calls
0.00 us
  0.3%

DTrackCandidate
34.98 s (  6.8%)

10817 calls
99.56 s
 19.3%

DTrackWireBased
344.80 s ( 67.0%)

10817 calls
346.41 s
 67.3%

DTOFRawHit
1.58 s (  0.3%)

10817 calls
0.00 us
  0.3%

10817 calls
0.00 us
  0.0%

DTrackCandidate:CDC
9.56 s (  1.9%)

10817 calls
37.61 s
  7.3%

DTrackCandidate:FDCCathodes
23.71 s (  4.6%)

10817 calls
26.96 s
  5.2%

47714 calls
0.00 us
  0.1%

47714 calls
0.00 us
  0.0%

10817 calls
0.00 us
  0.0%

DParticleID
0.00 us (  0.0%)

1 calls
0.36 s
  0.1%

DTrackFitter
0.00 us (  0.0%)

1 calls
86.99 ms

  0.0%

DTrackHitSelector
0.56 s (  0.1%)

47714 calls
0.21 s
  0.1%

DParticleID:PID1
0.36 s (  0.1%)

1 calls
0.36 s
  0.1%

10817 calls
28.05 s
  5.4%

10817 calls
3.25 s
  0.6%

DTrackFitter:KalmanSIMD_ALT1
86.99 ms (  0.0%)

1 calls
86.99 ms

  0.0%

DTrackHitSelector:ALT1
68.99 ms (  0.0%)

10318 calls
0.00 us
  0.0%

JEventProcessor

10817 calls
514.88 s
100.0%

Most	  expensive	  algorithms	  
67%	  	  Wire-‐based	  tracks	  
19%	  Track	  Candidates	  
11%	  FDC	  Pseudo	  

based	  on	  10.8k	  pythia-‐generated,	  
L1-‐filtered	  events	  with	  high	  
luminosity	  EM	  background	  	  
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Results	  Summary	  
•  Single	  core	  processing	  rate:	  22Hz	  per	  core	  

–  (106Hz	  per	  5cores)	  
	  

•  Without	  wire-‐based	  tracking	  rate	  is	  3x	  higher	  
	  

•  To	  handle	  20kHz	  low-‐luminosity	  trigger	  rate	  we	  would	  need	  ~910	  
cores	  (	  20kHz/22Hz)	  
–  29	  boxes	  with	  32	  cores	  

	  or	  
–  15	  boxes	  with	  64	  cores	  

	  	  
•  Without	  wire-‐based	  tracking	  we	  would	  need	  only	  ~303	  cores	  

–  10	  boxes	  with	  32	  cores	  
or	  

–  5	  boxes	  with	  64	  cores	  
	  

•  Project	  has	  $39k	  for	  L3	  farm	  equipment	  infrastructure	  
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