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What is Data Quality Monitoring?

I To discover problems with data and detector and
provide feedback during data taking

I Check for problems with physics objects once they have
been reconstructed from detector measurements

I To certify that data coming from the detector is
reliable and free of known systematic errors
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DQM Workflow

L. Tuura, A. Meyer, I. Segoni, G. Della Ricca: “CMS Data Quality Monitoring: systems and experiences”
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Reconstruction and Histogram Filling

Example: top-antitop decay

I Reconstruct top quantities

I Single muon, four jets

J. A. R. Cembranos, A. Rajaraman and F. Takayama: “Searching for CPT violation in tt production”



CMS Data Quality
Monitoring:

Offline Workflow
and Physics

Introduction

Histograms

Harvesting

Data Certification

Reconstruction and Histogram Filling
I ROOT program processing Monte Carlo Data, ≈ 8000

events
I Back-to-back signature of top pair (leading order in

transverse plane)
I Maximum vectorial sum of the transverse momentum of

three jets
I Loose selection

threeJetMass
Entries  2749
Mean    184.1
RMS     77.48
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Reconstruction and Histogram Filling

I Additional selection criteria: muon and jet cuts, remove
jet candidates which really are electrons, ...

threeJetMass
Entries  448
Mean    212.2
RMS     74.35
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DQM Harvesting

I Improved/revised existing harvester automation script

I The function of the revised script is to run the CMS
Harvester, find new data and upload the resulting
histograms to the DQM GUI

I At DESY data harvesting is done for Monte Carlo and
Re-Reco data sets for CMS experiment
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Data Certification - Graphical User Interface

Offline shifter and general user view of the system
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New Histogram on DQM GUI
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Data Certification - Run Registry

I Data certification for physics analysis

I For each run good and bad flags are set based on DQM
histogram inspection
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Checking for Available Runs
I Checking for new runs for certification is an iterative

task which is done by hand during the shift
I Script automatically checks for runs which are available

and ready for certification
I Runs are ready for certification once data has arrived in

the GUI - script checks for this
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Scripting Technicalities - Python to the Rescue!

I Python is good at connecting to and handling servers

I Python also makes string and file handling easier

I This is useful for:
I Fetching data from many different locations
I Authentication with GRID and for using https

connections
I Data validation - checking that everything is correct
I Running the script periodically
I Connecting to and using API (Application Programming

Interface)
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DQM Iceberg
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Thank you for the opportunity to
take part in the Summer Student
Program in the CMS group!

Thank you for your attention!
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