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People

Ken Hatakeyama and Jared Sturdy have joined
the JetMET DQM effort

Have had several discussions with MET
conveners, Greg Landsberg and Filip Moortgat

Presentations made in JetMET and MET meetings

Summary of what we want to do kept in a working
document...
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Reguirements

Need to provide quality information at the
detector segmentation
Barrel, EndCap, Forward

We need to be able to determine data quality
per luminosity section in order to be able to
exclude bad data within a run

Will monitor basic Jet and MET distributions

Will rely mainly on the DPG monitoring but will
use POG monitoring as a cross check
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Functional Description

First we define the data quality flags that we
will want to save in DBS

Laver 1 Layver 2 Layver 3
JetMET Glocbkbal JetMET Jet JetMET Jet_ BRarrel
JetMET Jet EndCap
JetMET Jet_ Forward
JetMET Jet_ J20
JetMET Jet_ J110
JetMET MET JetMET MET All
JetMET MET NcocHF

Need to specify granularity at the detector level
Barrel, EndCap, Forward

Monitor Low (J20) and High (J110) jet pT triggers

DQM Workshop, Sept 4 2008 Frank Chlebana 4



CMS

B2l SeaMonkey

' File Edit View Go Bookmarks Tools Window Help
4 . & 3 @& : . -
S, SR \k http:/ /nedf76.fnal.gov/ ~chlebana/CMS /DQM /JetMET/

| “}Home | ‘WfBookmarks 4 FermiLinux §Fermilab fFermiLinux fLinux Distros

[Ehacs

JetMET _Jet

if  { (JetMET_Jet_Barrel == 1} &&
(JetMET_Jet_EndCap == 1) &&
(JetMET_Jet_Forward == 1) ) JetMET Jet = 1

JetMET_Jet_ XXX
Quality flag for jets in the XXX (Barrel, EndCap, Forward) region

950 ) &&

if  {  (JetMET_Jet_
(JetMET_Jet_:
(JetMET_Jet_:
(JetMET_Jet
(JetMET_Jet_
(JetMET_Jet
(JetMET_Jet_
(JetMET_Jet
(JetMET_Jet
(JetMET_Jet

_Thi_High_Val :
_Constituents_lo
_Conatituents_High W
HOverE_Low_V:

_HOverE_High_Val > 95 ) JetMET_Jet_Barrel = 1

JetMET _Jet XXX _Pt_YYY_Val
JetMET _Jet XXX _Eta_YYY_Val
JetMET_Jet XXX _Phi_YYY_Val
JetMET_Jet XXX _Constituents_ YYY_Val
JetMET_Jet_XXX_HOverE_YYY_Val
JetMET _Jet_J20
Monitor the performance of the J20 trigger path. Result of KS test between current data and reference

distributions.

> 550 ) &&
) JetMET_Jet_J20 = 1

(JetMET_Jet_J20_Pt_Val
(JetMET_Jet_J20_Eta Val > 950 )

if [}

JetMET_Jet_J20_Pt_Val

The KS score when comparing the Pt distribution of the current data with the reference distribution.

&l 2 B3 @&#

Result of KS test between current data and reference distributions for the Barrel, EndCap, and Forward region.

Result of KS test between current data and reference distributions for the Barrel, EndCap, and Forward region.

Result of KS test between current data and reference distributions for the Barrel, EndCap, and Forward region.

Result of KS test between current data and reference distributions for the Barrel, EndCap, and Forward region.

Result of KS test between current data and reference distributions for the Barrel, EndCap, and Forward region.

Functional Description

Specify how the quality
flags are determined

Have a “working
document” with details

Web page is updated
as our plans develop

Will move to a more
official URL
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WorkElow

Other Source

Data DC
Certification Fle
[ DBS ]

Root
POG Monitoring runs in parallel — results merged

el

Data
Files

Data Certification runs on the merged root file
Algorithm changes can be done in one place

Results written to a “Data Certification” file
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JetMET POG Histograms

MET: CaloMET
JETS: SISCone, lterativeCone, PFJets

& Bzl ROOT Object Browser ¢ o

File Miew Qpfiohs Help
[ CaloMETanalyzer »] o || @ €] v Dptinnl -]
| &l Folders | Contents of "/ROOT Files/jettETMonitoring_CRUZET4.root/D AhData
DFDDt Lk FMETTask_CaloEmEtFraction;1 Lk METTazk_CaloEmEtInEEN
[IPROOF Sessions |44 METTask_CaloEmEtInEE;1 |da METTask_CaloEmEtinHF;1
(Jiuscrnsiomerchlshana |44 METTask_CaloEtFractionHacronic;! | METTask_CaloEz;1
D ROOT Files | g METTask_CaloEzMaHF:1 | g METTask_CaloHadEtinHE;
= [ietMETMenitoring_CRUZET4 root J||da. METTask_CaloHadEtinHE; |44 METTask_CaloHadEtinHF:
EI---[__:I DUMData {da, METTask_CaloHadlEtinHO; 1 |44 METTask_CaloMET;1
EI"'[—?““MET _ . || METTask_CaloMETMOHF;1 |da METTask_CaloMETFhi;1
g ;.--.-1.| | da METTask_CaloMETPhiNoHF;1 | fa METTask_CalaMETSig;1
I:I E——— | da METTask_CaloMETSigHoHF;1 | da METTask_CaloMEsx;1
|:| 515 Cone ets } Lk FETTask_CalaMExMNoHF ;1 _i METTask_CalaMExMaHF_LS:1
M METTask_CaloMEx_L3;1 |da METTask_CalomEy;1
| da METTask_CaloMEyNoHF;1 My METTask_CaloMEyNoHF_L5;1
M METTask_CaloMEy_LS;1 |da METTask_CalohaxEtinEmTowers;1
| da METTask_CaloMaxEtinHacTowers;1 |ja METTask_Calo SumET;1
| da METTask_CaloSumETNoHF;1 |da METTask_Mevents;1
Lk calo METReco;1
|31 Ohiiects. y
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Data Certification Algorithm

Data Certification runs off of the merged root file

Algorithm runs as a separate process (root script)
Able to modify algo without rerunning DOQM

Produces a text file (DC File) with the results
Need to define the DBS table...

DC file can be read by perl script that fills DBS
Agree on format of Data Certification File
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|Z\AS Determining Data Quality ina LS .

| METTask_CaloMEyNoHF LS |

F | I e d | n P O G M O n | t O r [METTask_CaloMEx_LS | CaloMEx_0028 | [ METTask_CaloMEy_LS | CaloMEy_0028
Entries 1000 Entrles 1000
o F Mean -0.686 TOF Mean 0728
- F RMS 17.06 £ RMS 16.68
30 - 50r 21 ndf 62,17/ 50 60F 2 I ndt 53.52151
C L Prob 0.1158 E Prob 0.3778
— C Constant 48.35+ 2.18 r Constant 40.08+2.22
25— 40 r Mean 03872+ 0.5200 50 E Mean  -0.01653:+0.51130
- r Sigma 15.52 + 0.49 Z_ Sligma 1541+ 0.49
30F 40 :
: 30F
20 F
r 20
10 10

L Flt by DC AlgOI’Ithm

IIII|IIII|IIII|IIIII4':'1" I-|IIII|IIII

500 -400 -300 -200 -100 O 100 200 3(  METTask_CaloMExNoHF_LS FaioMExNoHF 0028] [ METTask_CaloMEyNoHF_LS [FaloMEyNoHF 0028

Entries. 1000 Entries. 1000

Mean 0.034 Mean 0.364

60 RMS 22.82 RMS 22.45

. . 721 ndf 13.2/72 50 721 ndf 134.8/70

F I I 2 d h 50 Prob 0.00141 Prob 5381606
I a I S O ral I l Constant 42,61+ 2.0 Constant 41.814 2.04
Mean  -0.81554 0.5613 40 Mean  0.Z366 + 0.5687

40 Sigma 16.634 0.53 Sigma 16.52+ 0.58

Take projection and fit . ;

to get mean and Ch|2 060780 60 -40 20 0 20 40 60 80 100 966"%80 604020 "0 2040 60 80 100
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% Determining Data Quality in a LS

JetMET_MET_XXX = JetMET _MET_MEx_XXX * JetMET _MET_MEy XXX

run, lumi-sec, tag name, output

JetMET_MET 1
JetMET_MET_ATT JetM ET_M ET_M EX_XXX
1etMET_MET_NoHF
1etMET_MET XXX — Al | : NO H F
JetMET_MET_A11
1etMET_MET_NoHF
JetMET_MET
JetMET_MET_A11
1etMET_MET_NoHF
JetMET_MET
JetMET_MET_A11
JetMET_MET_NoHF
JetMET_MET
JetMET_MET_A11
1etMET_MET_NoHF
JetMET_MET
JetMET_MET_A11
1etMET_MET_NoHF
JetMET_MET
JetMET_MET_A11

Actual output of Data Certification Algo (using MC)

Distribution fit with a
double Gaussian

TR O T OO T N T O T T I T T

If mean and chi2 are within
tolerance then set =1

T B B R gy

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[
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|Z‘S Data Certification for CRUZET4

We also ran the JetMET DOQM on CRUZET4 data

| METTask_CaloMEx_LS | CaloMEx_0001 | METTask_CaloMEy_LS |

Entries. 1000 Entries.

sigma

0.288

RMS 2799 F RMS 2789
% I ndf 10.08 /8 300 % I ndf 1143111 L]
Prob 0.3443 F Prob 0.4077
‘Constant ML 126 n ‘Constant 34034 139 u I
Mean  0.8051: 0.0809 250 Mean  0.3714 & 0.0738

2,541 0.06 L Sigma 2.318 & 0.060

200

Ran the Data
JL At | Certification script

i ] ] A i ] ]
-QDIJ -80 60 40 -20 0 20 40 60 80 100 -QDIJ -80 60 40 -20 0 20 40 60 80 10

METTask_CaloMExNoHF_LS [CaloMExNoHF_0001 METTask_CaloMEyNoHF_LS [CaloMEyNoHF_0001
i i 1000

ttttttttttttttttt

Produced a DC File

For this test:
AL LS = nevent/1000

L Ennall ]
H0680 60 40 20 0 20 40 60 80 100 H0680 %0 40 20 0 20 40
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M Other Pessibilities

Could do the fitting in POG monitoring but need
to propagate the information to the merged root file

Can we use a ntuple-like structure?

Keep the structure simple and agree on rules to
make maintenance easy

Run, LumiSection, Histold, Mean, Chi2
What other options are available?

Filling 2d histograms allows greater flexibility

DQM Workshop, Sept 4 2008 Frank Chlebana 12



CMS, |

Data Certification File

Agree on format of the Data Certification File

Initial conditions written out for LumiSection=0

Write out condition whenever there Is a change

Run LumiSection
1 0

1 0
1 56
1 108

TagName
JetMET Global
JetMET Jet

JetMET Jet
JetMET Jet

TagValue
1
1

0
1

DOQM Workshop, Sept 4 2008
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Shifter Instructions
Filled in the template for Shifter Instructions

Used MC to provide reference histograms

Not very useful for
CRUZET data

Need to:

Specify trigger path
Provide bad examples
Review histograms
Enhance descriptions

#% &b % [EJ & | Done |’°-|[g_‘
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Common Issues

Determine Data Quality per Luminosity Section
Best way to save info in merged root file?

Interface between DC and Offline DBS
Format of Data Certification File
Make sure all special cases are handled...

Keeping track of versions
How/where do we redo data certification?

Archiving merged root files
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Next: Steps

Finalize DBS contents
Define DBS table

Specify how to carry forward Lumi Section information
2d histogram, ntuple, other...

Agree on format of Data Certification File
Monitoring should run on data from specific triggers

Calculate additional Data Quality Flags
Compare to reference plots...

Test Filling DBS and extract good runs...
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A DPG DOM

JetMET will rely on HCAL and ECAL DPG DQM

- Tl |12V € Deen In contact
F:|_|r|_'E-e-.:ti-:-nl— —|-2-1-3- _-___5_ _.-3._-_;_ _ Wlth HCAL DPG

Important to have
detector granularity

Now have a DataBase
guery which returns
the DCS conditions

Returns

Files |

Run Section|-1-]-2-]-0- -0-[-7-1- for arun
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Summary.

We developed a fully working start to end example
Tested on MC and CRUZET data

Produces a Data Certification File which can be
used to fill DBS

Some detalls still need to be settled...

JetMET POG monitoring is useful for physics data
and not really appropriate for CRUZET runs

Need universal solutions to common problems
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