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The Cooker

• History
• Originally written for OLYMPUS by Jan
• Ported to MUSE by Jan
• Also brought to TREK by Bishoy

• Hosted on GitHub, continuous history
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Other Members of DarkLight have some experience
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Some Technical Details

• Keyword: Modular
• Very thin layer on top of ROOT
• cmake based compilation (ccmake is nice)

• Control over your compilation options

• Cordon off development of expert features
• Leave everything easily accessible when necessary
• Simulation can be included!
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Useful Features

• Event Display built-in

• Visual cooker can handle event by event analysis in GUI

• Can write run info to remote database

• Base “Plugin” class provides useful rapid prototyping histogram functionality

• Easily extensible to handle external libraries (GenFit for MUSE)

• Can pass arbitrary commands from command line to any plugin

• Framework for handling individual config files

• Already have a MIDAS reader available
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Visual Cooker
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A Cooker Command

cooker gemini.xml run13594.root run13594 gemini.root

A recipe
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A Cooker Recipe
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Multi-Plugin Recipe
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Multi-Input Recipe
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Current Layout - Multiple Repos
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Proposed Layout - Single Repo
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Simplify Flow

Everyone* who does analysis will need all parts of the analysis, cooker, Geant4, event
generators – why keep them separate? Increases overhead.

Anything you don’t want to use, don’t compile. Cmake switch can disable unwanted parts.

Can still have groups work on different projects, separated into plugins, controlled via git.

*Those doing Ph.D. or master’s projects, or otherwise writing a paper on the physics results
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Dependencies

• Cooker Dependencies
(Can be reduced)

• ROOT
• libboost
• Xqilla
• CLHEP
• libXML
• (FTGL)
• (GSL)
• LZMA

• ROOT Dependencies
• Cannot be installed

via package manager
• XML
• GDML

• Geant4 Dependencies
• Visualization (QT?

X11?)
• GDML

• Cedar modules
• StdEnv/2020

gcc/9.3.0
• geant4/10.7.3
• clhep/2.4.4.0
• root/6.24.06
• xerces-c++/3.2.2
• gsl
• boost/1.72.0
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Case Study on Unification - Geometry

How do we incorporate survey information efficiently into the analysis and in sync with the
simulation?

GDML: Geometry Design Markup Language. Designed as ROOT - Geant4 interface.

Monte Carlo is the “Source of Truth” for position of all detectors.

How do we keep things synchronized and smoothly flowing? Make simulation a plugin!
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Case Study on Unification - Geometry
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Two parallel analysis paths feeding from MC into cooker and both into the final result
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Case Study on Unification - Geometry

MCSurvey cookerGDML Physics 
result

Analysis 
plugins

Simulation 
plugin

MC is source of geometry truth which it provides to the cooker through the library and plugin
functionality

With cooker config XML files, and a geometry library that loads the simulation detector
construction, we create our GDML files on the fly every time we run cooker. This allows us to
specify the geometry on a run-by-run basis!
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Case Study on Unification - Geometry

What does the end user need to do to load the geometry?

Add the right header, load the geometry object with a one-liner in the plugin and modify the
recipe
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Final Thoughts

• Have not begun merging simulation and cooker without collaboration OK

• Should include event generators as well
• Don’t add significant dependencies (compared to ROOT/Geant4)
• Can specify which generator, what configuration via command line arguments, or recipes

• cmake keeps things separated and modular so if you have a student who wants to only
touch one part, they don’t need to have everything installed
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Call for workshop proposals for DNP Hawaii 2023 Meeting
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