L3 trigger meeting

Mapping performances
of algorithms




Useful

For the L3 trigger we have to individuate possible

inputs to a Boosted Decision Tree

In this respect, we need two evaluate two criteria:
(1) How useful? @What cost (timing)?

nominal (B,F)CAL reconstruction;
some approximate (B,F)CAL reco;
full charged-particle tracking;
some approximate tracking.

In what follows:
a study of time
performances of
these algorithms

(some)Ref. () J, Santana, J. Stevens and M. Williams Collaboration Meeting 10.4.13

@ D. Lawrence, Hall D Online System Status 05.9.16



Janadot

We use janadot which provides the times

spent in the specific factories

nominal (B,F)CAL reconstruction; =
some approximate (B,F)CAL reco;=
full charged-particle tracking; —
some approximate tracking. =

Ref.

Tested objects

DNeutralShower

DB(F)CALShower
DTrackTimeBased

DTrackWireBased

Alternatively to DB(F)CALShower can be also tested DB(F)CALCluster

@ D. Lawrence, GlueX Software Status + Framework Development 09/19/2008




Janadot: example

AutoActivated Created: Wed Jun 1 00:26:27 2016

e hd_ana --config=janadot_groups.conf -
DNGHSoNer -
- PPLUGINS=janadot
G PAUTOACTIVATE=DNeutralShower,DBCALShower,D
w DDetsrches e FCALShower,DTrackTimeBased,DTrackWireBased —

PNTHREADS=# filename

DTrdclechdscd

— 4651045 (31.5%)

(D. Lawrence)
; fiscane 5000 calls
AN 195 N
03 00% Wi
DFCALShower DBCALShower DMCThrown FinalState e DTrackWireBased
5065 ( 0.0%) 1.16 5 ( 0.0%) 1495 (Dﬂ%) 0.1% 272800 s ( 18.5%)

s s o146 cal o 5000 calls

P 300m L5 000us

% % y 0.0% 4.5%

e DTracanSeleclor DTrackFitter DTrackCandidate s
0.0% 16795 ( 0.1%) 16.00 ms ( 0.0%) 7583 5 ( 0.5%) 0.0%
5000 calls 5000 calls -
200425 000w
2.0% 1.8% 0.0%
/
. / 000 calls 33146 calls . . 5000 calls
DParticleID 0.000s 0.00us DTrackCandidate:FDCCathodes DTrackCandidate:CDC 00008
1735 ( 0.0%) 0.0% 0.0% 55355 ( 0.4%) 204.67 5 ( 1.4%) 0.0%
wocus i s DTrackFitterKalmanSIMD_ALT o 5000 calls
0.3% 0.2% 0.0% 10615 ( 0.1%) 1.7% 0.4%
DBCALCluster DFDCSegment DCDCTrackHit
5029.14 5 ( 34.1%) 17505 ( 0.1%) 30245 ( 02%)
e o DTrackHitSelector ALT?
0.0% 05% 0625 (0.0%) 02% 15% 03%
. . ‘v | DBCALPoint .f\”"‘;,.” o . { &DFDCPseudo
L] 0.4 -~
Time in rectahgles: am mount ofitime in th specific factory for all events pr

.

cesse
Time next to connectors: total time (includes the time in the factory it is pointing to as well as all other
factories that factory points to, etc.)




Tested files

DATA _ |
- Files have been skimmed:
eVvio ﬁle run 010913 required physics trigger, beam on
MC

hdgeant smeared (simz1)

Jvolatile/halld/sim1/smeared/

hdgeant smeared (Adesh)

[lustre/expphy/volatile/halld/home/adesh/I3trigmc/mcsmeared/



Reconstruction times survey

Time is divided by

#calls and #threads J1A50 50 um radiator, PERP, 7 mode, 105 nA beam cur

rent, 27 kHz event rate, live time ~70% , LH2 fill, 5 mm
/C(yllilﬂﬁt(.‘r. 83 M total cvents
hd_rawdata_010913_060.

input file: phys skim.evio
events ALGORITHM INPUT OBJECT RECO TIME [s] RECO TIME/event [ms]
10000 nominal reco DNeutralShower 4.410 0.028
DATA approx reco DBCALShower 2.750 0.017
approx reco DFCALShower 8.010 0.050
full tracking DTrackTimeBased 18669.810 116.69
approx tracking DTrackWireBased 7397.300 46.23
hdgeant_smeared_14980
events ALGORITHM INPUT OBJECT RECO TIME [s] RECO TIME/event [ms]
10000 nominal reco DNeutralShower 5.730 0.036
MC approx reco DBCALShower 3.430 0.021
approx reco DFCALShower 7.010 0.044
full tracking DTrackTimeBased 23878.840 149.243
approx tracking DTrackWireBased 12778.340 79.865




(new/old) MC comparison

hdgeant_smeared_14980 (sim1)

RECO TIME/event

events ALGORITHM INPUT OBJECT RECO TIME [s] [ms]
10000 nominal reco DNeutralShower 5.730 0.036
approx reco DBCALShower 3.430 0.021
approx reco DFCALShower 7.010 0.044

full tracking DTrackTimeBased 23878.840 149.243

approx tracking DTrackWireBased 12778.340 79.865

hdgeant_smeared_11367_2 (Adesh)

RECO TIME/event

events ALGORITHM INPUT OBJECT RECO TIME [s] [ms]
24948 nominal reco DNeutralShower 10.810 0.027
approx reco DBCALShower 6.250 0.016

approx reco DFCALShower 12.340 0.031
full tracking DTrackTimeBased 27072.140 67.821
approx tracking DTrackWireBased 13434.390 33.656

Thrown particle energy range of 120 MeV to 12 GeV




Sum of energy of all clusters vs #clusters for all events in BCAL and FCAL.
Plots normalized to point of maximum to compare to MC

Input variables: tot energy in B(F)CAL

[real data (010913_060_phys_skim)|
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[sim 1 hdgeant smeared (14980_0)|
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Input variables: #hits/track

[ real data (010913 _060_phys_skim) ]

| sim 1 hdgeant smeared (14980_0) |

50 ¢ 1 50

a5fF- 0.9 45

40f- 0.8 40

35 —0.7 35

o) 30F ~0.6 o) 30
@ - g

& 25 ; —0.5 E 25
2 S -

5 20} --0.4 % 20

15F =0.3 15

10F 0.2 10

5F- 0.1 5

0 15 20 25 30 0 0

N,..«s in an event

| IIIITIII’ LAAASLARAS IITTIITTT]ITTI]TTTIITTIIITTII

PP IPEPIPEPE PEPEPEPE B | | IFEPEPErE IEPEPErE EPEPEPETS PEPE R e

0

20 25 30 35 a0
N, in an event

to get # of physical tracks from DTrackTimeBased

one should scale with the # mass hypotheses



To do list

Study “input” variables as a function of Ey:

e.g. num. of clusters and energy in B(F)CAL and
num. of hits/tracks in the events, etc.

Issues with janadot (i.e. tot times).






Janadot: total times

Apparently in few cases a connector
time was less than the time in the
factory...

That should not happen by definition.

1394 calls
0.00 us
0.1%
Y
- e
DTrackWireBased
1386.86 s ( 24.7%)
S~

67656 calls \

0645
0.1%

DTrackHitSelector

8.21s( 0.1%)

4 calls
0.00 us
0.0%

12



