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New Developments in Web Based Monitoring at the CMS Experiment

/Abstract: The rate of performance improvements of the LHC at CERN has had a strong influence on the characteristics of the monitoring tools developed for the\
experiments. We present some of the latest additions to the suite of Web Based Monitoring services for the CMS experiment, and explore the aspects that address
the roughly 20-fold increase in peak instantaneous luminosity over the course of 2011. Web-Based Monitoring is a suite of monitoring tools essential for efficient
operations of the Compact Muon Solenoid (CMS) experiment. Information is provided to the WBM servers from the Large Hadron Collider (LHC) and CMS via
specialized hardware using various messaging systems and Oracle database. Aggregated data is converted to user-friendly tables and plots of correlated information.
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FillReport DataSummary Continued

FillReport provides users with the online monitoring of the crucial DataSummary, as well as FillReport, tracks the shown quantities to
components of the ongoing LHC fill, as well as archival information for all prov|de the information about record values (h|ghe5t instantaneous
previous fills. luminosity, most data collected during day, week or month, etc.). Users
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(instantaneous and online measured integrated luminosity, background

measurements, vacuum pressure, collimator position etc...). Summary Table
provides the numerical values for those quantities. Plots are generated on
the WBM server, using C++ code with ROQOT libraries, and provided to the
user as .gif graphics files, thus eliminating the user side querying the
database and optimizing the speed and performance of the web-service.

Figure shows the summary of data taking during year of 2012 and the
table with the record values for this year.
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Plot shows Level 1 trigger bits for p-p run.

Efficient data taking on a longer time scale is very important in high energy

experiments, which are driven by the amount of quality data. WBM . : : : :
: . . . Level one trigger rates are monitored online by checking against expected
provides very concise web-service called DataSummary, which shows : . : .
: . . . rates from the fit results of the Trigger-History application.
progress of data collection, trend of instantaneous luminosity and efficiency ) g .
: . : One of the goals of this service is to assist experts to understand
of data taking on daily, weekly, and yearly basis. . L . : ..
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Figure shows summary of last three weeks of data taking with CMS
detector.

Plot shows different L1 trigger rates for a particular CMS run

Gmmary: In the experiment with challenging amount of information to be monitored and analyzed, WBM manages to receive, store and promptly deliver the crucial\
information to the CMS collaboration anytime and anywhere. Providing the online monitoring of correlated information of diverse sources is extremely important for
efficient and quality data taking. Developing new monitoring services to meet the demand of rapidly increasing instantaneous luminosity, WBM proved to be one of
the key elements of successful operation of the CMS experiment.
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