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CMS Experiment
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What is DQM?

Two kinds of workflows:

Online DQM

Provides feedback
of live data taking.
Alarms if something goes
wrong.

Offline DQM

After data taking
Responsible for bookkeeping and certifying the final data with fine time
granularity.
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HCAL DQM
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Objectives

Apply recent progress in Machine Learning techniques regarding
automation of DQM scrutiny for HCAL

To focus on the Online DQM.
To compare the performance of different ML algorithms.
To compare fully supervised vs semi-supervised approach.

Impact the current workflow, make it more efficient and guarantee
that the data is useful for physics analysis.

Reduce manpower to discriminate good and bad data, spot problems,
save time examining hundreds of histograms. By building intelligence
to analyze data, raise alarms, quick feedback.
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Challenges

Make sure detector behaves well to perform sensible data analysis.

Implementing the best architecture for neural networks

Underfitting - Too simple and not able to learn
Overfitting - Too complex and learns very specific and/or unnecessary
features

There is no rule of thumb for an ideal model

Many, many, many. . . . . . possible combinations.
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Images used as inputs for ML algorithm (Barrel HCAL)

Supervised and Unsupervised Learning

1x1 (readout channels) problematic region with random location (On
SL model)

5x5 (readout channels) problematic region with random location (on
UL model)

(a) good image (b) dead image (c) hot image
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Tools used for development

Working env: Jupyter Notebook

Keras (with Tensorflow as backend)
and Scikit-learn

Creation of a model
Train and test its performance

The input data consists of occupancy maps

One map for each lumi section
Used 2017 good data and generate bad data artificially
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Supervised Learning Performance
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Unsupervised Learning

Trained only on good images

Use reconstruction error as
discriminating factor.

Expected to see better
reconstruction for good images
and a much different
reconstruction for bad images.

Altered images have 5x5 bad
regions

Hot

Dead

Images have been normalized
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Unsupervised Results-Distribution of Reconstruction Errors
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Tracker DQM
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For TKR DQM

This is work in progress

The idea is to generate log files from a TkMaps Script and use the
information as input for a ML model

Still in the data recollection and preparation phase
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Goal

Automate this process of generating the log file using a python script
to make list of available runs

That script can be imported to the TkMaps script for easier
readability and maintainability.

Provide input to the Machine Learning Algorithm
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Method

1 At first

Idea was to go to the afs DQM website and scrape the HTML pages.
Extract the run numbers available and make the list.

2 But some changes have introduced problems and adaptations to the
task.

Root files are moved from an afs to eos space.
Would like to gather extra information by comparing with Golden Json.
Use only collision runs with from 2016 - 2018 with Tracker IN, Strip
ON, and Pixel ON.
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https://cmsweb.cern.ch/dqm/offline/data/browse/ROOT/OfflineData/Run2018/ZeroBias/


Progress so far

For accessing the afs pages
a tool called cernrequests1 was used.

For a comprehensive list of runs
that meet the requirements we can
look at the Run Registry by using the
runregistryclient (May change because
RR gives runs that have at least 1
lumisection that fulfill the filters given).

Able to load the Golden Jsons for each
year and give feedback on the list of
runs generated.

1More documentation can be found here
Guillermo Fidalgo (UPRM) ML4DQM 16/Sept/19 16 / 18

https://github.com/fabioespinosa/runregistry_api_client
https://github.com/ptrstn/cms-tracker-studies-notebook##tools


Next Steps

Add some documentation and learn to implement argparse for
command line help.

Adapt the code to look for files in eos space

Make the code into a python module and test with TkMaps script
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Thank you
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