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Introduction
Automatic DQ checks...

...are a set of algorithms defined in the ATLAS Data
Quality framework

...are used to check control histograms generated for
each run which (hopefully) reflect the quality of data

...report a set of parameters on which thresholds can be
set

...serve as an input for a human shifter (man over
machine)

...are run online during datataking on the data as it’s
taken and offline on all trigger streams
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Some statistics
All runs in 2010

263 138 304

26 37 87

2 2 20

16 22 208

Offline automatic check
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In general: stay on the safe side, rather be pessimistic.
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Some statistics
Runs with stable beams in 2010

111 12 9

2 4 9

Offline automatic check

Green Yellow Red

S
h

if
te

r 
fl

a
g

Green

Yellow

We’re doing pretty well!

Gas incident
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Some statistics

For each run:

390 histograms checked
online (70 shifter + 320
expert histograms)

...using 8 different
algorithms

114 histograms checked
offline

...using 9 different
algorithms

(generally should be the
same on- and offline)
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BinContentComp

Originally compares histogram with reference bin by bin

In TRT algorithm is used to display the content of bins with
non-zero entries
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Bins GreaterThan Threshold

Compares each bin of the histogram to be checked with a given
threshold value
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CheckPeakSimple

Algorithm finds a peak and its position in a distribution
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Check Outlier Bins

Checks for outliers in an “to be flat“ distribution

Outliers can be defined either in terms of numbers of standard
deviations or by absolute deviations from the mean

Counts numbers of bins fulfilling the given outlier definition

Is used online for e.g. phi distributions
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OutlierAndFlatnessTest

Finds, counts and removes iteratively all outliers

The remaining distribution is tested for flatness

Standard offline algorithm for all distributions expected to be flat
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LastBinThreshold

Algorithm compares the last non-zero bins if a histogram with a
threshold value

Is used for plots over time (LBs) continuously filled during run
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SideBand Relative

Check compares the integral of a distribution inside and outside a
given range

It’s used to make sure there are not too many hits “outside” the
physical tubes
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Simple gaus Fit

Performs a fit of a Gaussian in a given range

Reports fit parameters



Introduction

Algorithms

Documentation

Outlook

14

Documentation

We put together a documentation about the histograms
being checked and the Algorithm used for that

It’s available on the TRT desk in ACR and online
https://atlasop.cern.ch/atlas-point1/twiki/

pub/Main/TRTDetectorOperationManualShifter/

DQHistogramsOnline.ppt

https://atlasop.cern.ch/atlas-point1/twiki/pub/Main/TRTDetectorOperationManualShifter/DQHistogramsOnline.ppt
https://atlasop.cern.ch/atlas-point1/twiki/pub/Main/TRTDetectorOperationManualShifter/DQHistogramsOnline.ppt
https://atlasop.cern.ch/atlas-point1/twiki/pub/Main/TRTDetectorOperationManualShifter/DQHistogramsOnline.ppt
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Outlook
Where we have problems...

In principle this
should be flat...

Dips are due to
known inefficiencies:
Expected and OK

How to treat such histograms?

loosen thresholds? ↔ loss of sensitivity
mask bins? ↔ blind to problems in that area
compare to reference? ↔ “bad” reference looks like
problem
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Outlook
Where we need some changes...

Not the right check for this histogram
⇒ In principle we don’t care for the peak position

Would rather make sure that distribution does not run
“out of borders” (this example should not be flagged
green!)
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Outlook
What we are missing...

Algorithm to set relative thresholds on the content of
the “outermost” bins
⇒ Modified sideband check usable?

Tool to deal with “flat up to single known dips”
distributions

Algorithm to spot sudden changes in “value over time”
histograms
⇒ Derivative test

A tool to determine the width of a gaussian shaped core
of an otherwise non-gaussian distribution
⇒ Gauss fit with iterative narrowing of the fit range

We have no idea about heavy ion running yet

Generally: Need constantly evaluation and tuning of
parameters and thresholds!
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Thanks for your attention
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