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IceTray is IceCube’s Framework for serial processing of IceCube Data
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Data Acquisition - Collects waveforms from DOMs and 
arranges them into events that last ~10μs
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IceTray processes the waveforms into pulses and performs 
reconstructions on those pulses to record information about 
the specific event. 


Examples include: Zenith, Azimuth, Total Charge, Muon Energy
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Analysis combines individual reconstructed quantities from 
multiple events and combines them into a statistic


Example: zenith and azimuth from all the events to form a 
skymap or Energy from each event to form an energy spectrum



More detailed view of processing
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• Online Processing is performed at server in IceCub 
Lab at the south pole


• Offline Processing is performed on a computing 
cluster in the norther hemisphere


• Most analyses require additional processing 
beyond what is provided by offline processing, 
usually handled by working groups 



Getting Help

• IceTray Documentation : https://docs.icecube.aq/icetray/main/


• Ask for help on slack #software


• If documentation is missing or unclear or incorrect please file an issue on 
github

https://docs.icecube.aq/icetray/main/
https://icecube-spno.slack.com/channels/software
https://github.com/icecube/icetray/issues
https://github.com/icecube/icetray/issues
https://github.com/icecube/icetray/issues
https://github.com/icecube/icetray/issues


I3Frame is the building block of IceTray

• I3Frames are a data container that stores all 
information about a particular event (~10μs)


• Raw waveforms, processed pulses, and 
reconstruction results


• Any data structure that IceTray supports can be 
put into a frame


• Every object in the frame has a name or key


• I3Frames are what is written to disk to save data



I3Modules process the data in the frame

I3Module I3Module I3Module
I3Frame I3Frame

• I3Modules take data from I3Frames and process them and add more 
data to the frame


• Modules are arranged in a “Tray” which passes frames from one 
module to the next


• Each frame is processed serially — Every module will process a 
particular frame before the tray moves on to the next event (frame)



Services provide code to multiple modules

I3Module I3Module I3Module
I3Frame I3Frame

Modules can access services such as a random number generator

I3Service I3Service



Interactive Tutorials



An example of a Simple Tray
Tray: Output:
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Use a random service



Add a random number to the frame



Use a filter to remove 
Events based on the 
contents of the frame



• In class assignment: Add a neutrino to the I3MCTree with a random energy 
and write a filter to cut on its energy


• Homework: Add an secondary muon to the I3MCTree and write a filter to cut 
on its energy using a lambda 
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