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Data acquisition (DAQ) at CMS
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The DQM workflow

> Online:  Real time detector control.
> Offline:  Monitoring and certification of reconstruction and calibration.

> Playback: Environment for testing and software integration.
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DQM Shifts Overview

> Online Shifts at P5 (3/day for 24 hours coverage)

0:00-7:00 | 7:00-15:30 | 15:30-0:00

* On the first day of global running, shifts start at 9:00h.

» Offline Shifts (CRAFT09: 2/day)

9:00-16:00 | 14:00-21:00

* Run at Meyrin CC with a delay of ~24 hours.

> Remote Shifts (3/day for 24 hours coverage)

* Run at FNAL and DESY ROC's in parallel with P5 shifts.



Online DQM

> Event data is processed in parallel by independent DQM applications.
> Creation of ROOT histograms in real time with an own type
(— “monitor elements”).

> Visualization by one centralized, web-based Graphical User Interface (GUI).

Event data TriggerDAQ System
WO W\
SM1 SM2 SM3 SM4
Storage Managers
\ \ ) /
DQM System

EB EE HLT Hcal L1 LITEMU  Pixel RPC  Stip HLX

/ ¢ NEHZ
Run-Control <:> CSC DAQ DT

Detector Components

o

dgm hi fi



The Graphical User Interface (GUI)

Global summary values
by subsystems:

> Summary page: Compact overview about subsystems status.
Good: = 95%

> Monitoring of live histograms as well as archived runs. Warning: < 95%

> Shift histograms: DQM shift person watches a selected subset
of a great number of histograms per subsystem.

No DAQ: not in readout
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Data reconstruction at Tier-O & Offline DQM

» Monitoring of reconstructed physic objects: muons, photons, jets...
> Anew evaluation of detector components with full event statistics.

> Collecting and summation of histograms from event data into one
single run (— “harvesting”).
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Data certification & sign-off

> Determination of detector and reconstruction quality (online & offline) by
DQM shift person and automatic certification (quality tests by algorithms).
> The certification result is send to sign-off and stored in the Run Registry.

> Final storage of the quality flags in DBS — availability for data analysis.
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The Run Regqistry page
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Physics DQM (PAG): Top quark

» Tentative plans for prompt data validation:

» Online DQM: Monitoring and checks of lepton trigger efficiencies from
dileptonic events (tag & probe approach) at HLT level.

» Offline DQM: Monitoring of dilepton reconstruction and efficiencies, simple
physics feedback, e.g. dilepton mass spectrum.

> Need O(0.1 pb") for visible J/@ peak (900 GeV or 10 TeV) or Z peak (10 TeV).
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Summary

> Real time detector control during data taking.

> Fully web-based technology from online data taking to certification
within one framework!

> Ca. 300 million cosmic events successfully taken during cosmic runs

in 2008 and presently running CRUZET/CRAFTO09.
> |tems not covered: Release Validation, MC Validation, DQM at Tier-1's and CAF.
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