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CMS
One of the high energy physics experiments at the LHC of CERN

~3000 collaborators from 172 institutes spread over 39 countries
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Online CMS Web-Based Monitoring

Accessible for collaborators locally and remotely, 
anywhere and anytime
● Monitor status of experiment: real-time and historical
● Help identify problems and improve data taking efficiency
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Data Sources

Online Oracle database
● Real-time and historical states: detector status, DAQ status, trigger 

rates, luminosity, etc

Various messaging systems
● LHC hardware serial line, LHC software messaging system, CMS 

online real-time information, text message from shift leader, etc

We aggregate multiple heterogeneous software and 
hardware data sources into one integrated user-
friendly web interface
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Technologies

Server side
● Linux, Apache, Tomcat, Java Servlet, PL/SQL, C, C++, ROOT, 

JFreeChart, XML, etc

Client side
● HTML, CSS, JavaScript, AJAX, jQuery, SVG, HTML5 canvas, etc
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Online CMS Web Based Monitoring Main Page
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Outline for CMS WBM Products

Real-time

Historical

Data taking efficiency
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CMS Page1
High-level non-expert type of page for general CMS members
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LHC Status Display
Beam state in the context of possible states
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Bunch Pattern of LHC Fill
Fill is a period of time when proton beams circulate in the LHC.

Bunches of the proton beams as seen at CMS
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Trigger Rates of CMS Run
Run is a period of time CMS takes data with a well defined configuration. 

Trigger configuration, rates, alarm, time trend (works on phone too)
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Status of Lumi Sections
A lumi section is about 23 seconds and

the smallest quantized time range to define data taking quality

Lumi
Section

Beam
Status

High Voltage Status
Of Sub-detectors



Zongru Wan TIPP 2011 13

Last Value for Slow Control Status
Voltage, current, temperature etc displayed by image map
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Last Value (continued)
Point to a component to display its last values
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Last Value (continued)
Click the component to show its statistics during last 24 hours
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Last Value (continued)
Select sub-channels and plot time trend.

Output in png, eps, html, text, csv, xml, query, root, script formats



Zongru Wan TIPP 2011 17

Real-time

Historical

Data taking efficiency
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Start from Fill Report
It shows a list of fills and summary information for each fill
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Click the plot icon under a summary column
to visualize e.g. peak instantaneous luminosity vs fill
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Scroll to right and the fill column is movable. Still know which fill is which.
As we see begin time and end time, let's click e.g. fill 1822
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Fill 1822 is 7 TeV proton proton collision with peak lumi 1E33, etc etc. 
There is a list of runs for this fill. Let's click e.g. run 166150
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For this run number 166150, lumi delivered and recorded, configurations, 
events, magnetic field, DAQ components, level 1 and High Level Trigger 
(HLT) rates, data file size, etc. Everything is amazingly linked together!
Let's click e.g. eLog (next slide) to see what was going on and HLT Key 
(next next slide) to see HLT rate trend
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eLog
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High Level Trigger summary
scroll down
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Click e.g. the average rate for a trigger path
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We  see the time trend of the trigger rate.
Many other historical information are amazingly linked together!
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Trigger rate vs time is great. What about
trigger cross section vs instantaneous luminosity?

Important for trigger design as luminosity goes higher.
Example for one trigger path is shown
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Anything vs Anything
Left side: A vs time, B vs time, put together

Right side: A vs B, joined by closest time difference
Work is reduced to tell where to find A and B, the rest are automated
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Real-time

Historical

Data taking efficiency



Zongru Wan TIPP 2011 30

Run Time Logger
Luminosity lost by category groups and categories

Details for the reasons
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Data Taking Efficiency vs Fill
Red: efficiency by time

Blue: efficiency by luminosity
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Summary

Online CMS Web-Based Monitoring is accessible to 
collaborators locally and remotely, anywhere and 
anytime

Provides a vast amount of in-depth information 
including real time data, historical trend, and 
correlations, in a user-friendly way

A key element for successful data taking operation of 
the CMS experiment
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Back up slides
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Sub-detector Contributions
Electromagnetic Calorimeter is shown
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Sub-detector Contributions
Drift Tube is shown, and many others
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