Compact Muon Solenoid

One of the biggest challenges of the CMS experiment is the
precise reconstruction of charged particle tracks in the
detectors as well as the combination of information from the
different sub-detectors. This is done through carefully designed,
elaborate algorithms, which translate into CPU-intensive tasks.
At the Large Hadron Collider, understanding the details of the
algorithm performance and its relation to event complexity is
one of the key factors to facilitate the processing of workflows
In a more uniform and efficient way. The analysis presented
here aims at estimating the event reconstruction time for the
future LHC data based on observations on data already

acquired.
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The following is a measurement of the CMS software (CMSSW)
performance for a given software release and type of events (primary
dataset). The performance varies significantly according to the type of

physics. Different physics signatures naturally produce more, or less
tracks.

These measurements on existing processed data are used to estimate
processing time of future LHC data. One important factor to consider in
the estimate are systematic shifts in these measurements caused by
the heterogeneity of the processing farms. Different CPU models will

This study motivated a solution to diminish the long tail effects in CMS
data processing. As the relation between instantaneous luminosity and
reconstruction time is well known, we are able to predict the
time-per-event by using the luminosity value from the data. Different
CMS web services exist that provide access to this kind of information.
A job-splitting algorithm was developed for the Workload Management
Agent that uses this information to estimate a processing time per
event. In addition the number of events per processing job is chosen
dynamically such that the processing times become more uniform. The

result in different processing time for the same collision type. Our
measurements have been done over different CPU models so we
believe that the resulting average is a representative value that will be
the most useful as an estimate for the CMS central operations.

Ideal processing time per job is approximately 8 hours.

' 2013-10-05 09:47:05,686:DEBUG:LuminosityBased:This file has average instantaneous
luminosity 5823.701863 average time per event 18.329333 and is getting 1178 events per
job
2013-10-05 09:47:05,702:DEBUG:LuminosityBased:This file has average instantaneous
luminosity 6957.163043 average time per event 26.156875 and is getting 825 events per

_job

Reconstruction time vs Instantaneous luminosity
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