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Physics Analysis Toolkit ‐ Concepts 
•  Interface 

•  between reconstruc.on and analysis 
•  simplifies access via data formats 
•  crossing point between  

•  POGs ( Physics Object Groups) 
•  PAGs ( Physics Analysis Groups) 

•  channelizes exper.se ‐ POGs and PAGs contacts 
•  Common Tool 

•  Common Standards, sensible defaults, approved algorithms 
•  quick start into analysis 

•  Common Format 
•  facilitates transfer and comparisons 
•  PAG common configura.ons 
•  sustained provenance 



Sudhir Malik  JTerm Fermilab 3‐5 August 2009   3 

PAT Code in CVS 

•  All code located in CMSSW, distributed in two systems 
•  DataFormats/PatCandidates 
•  Structure and Candidate Classes 

• pat::Photon,pat::Electron,pat::Muon,pat::Jet,pat::MET, … 

•   PhysicsTools 
•  PatAlgos ‐ Classes for pat::Candidate crea.on, algorithms 
•  PatU.ls – common u.li.es, isola.on, object disambigua.on,  
•  PatExamples – Example analyzers built up for tutorials 

•  Link to CVS 
•  hSp://cmssw.cvs.cern.ch/cgi‐bin/cmssw.cgi/CMSSW/ 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Data Formats 
•  All pat::Objects inherit from their corresponding reco::Candidates   
•  A pat::Object is a reco::Object (plus more) 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Pre‐produc.on steps 

Basic Input Collec.on 

Main collec.on w/o cleaning 

Main collec.on with cleaning 

 Workflow 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pat::Candidate creaTon 

•  Each pat::Candidate is a reco::Candidate + more.. 
•  All info is folded into pat::Candidate  

reco:Candidate 
Base class for all reco objects 

Object Id, 
cluster shapes 

Correc.on factors, 
object resolu.on  Jet Flavor 

Generator match, 
trigger match 

BTag Algorithms, 
TagInfos 

Isola.on (Defaults/ 
isoDeposits)  

Associated Tracks, 
JetCharge 

More … 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pat::Candidate creaTon 

•  InformaTon can be made persistent (embedded) or kept as 
reference 
•  All persistent data is easily accessible in FWLite   
•  Today’s beginner’s tutorial talks about that in detail 

•  Flexible size management of a single pat::Candidate class 
•  Fully transparent for the user 

•  The size of the pat::Candidate depends on the choice of the 
user 

RECO  
~ 500 kb/ev 

AOD  
~ 100 kb/ev 

PAT  
6‐60 kb/ev 

•  Results in allLayer1Candidates (basic candidate collec.on 
of PAT) 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EventContent 

•  Compose the pat::EventContent to your will:  

•  Add EventContent to the output module: 

•  The patAODExtraReco ‐Produce external informa.on to be put in PAT objects 
•  this is all stuff you retrieve from reco, no meta‐physics in between.  
•  PAT completes RECO and not a parallel world 

OR 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Workflow Tools  
•  There are tool available to es.mate the disksize of 
events and their components.  
•  diskSize.pl 

•  edmEventSize 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Workflow Tools 

•  Tools will help you to configure the pat::Workflow: 
•  addJetCollecTons: (patLayer1_fromAOD_jetSuite_full) 

•  switchJetCollecTons (patLayer1_fromAOD_sisCone_full) 

•  More Tools: switch τ collecTons, tcMET, trigger configuraTon, .. 

Choose between supported jet algo's, pflow, JPT, calo, user defined 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ConfigBrowser for Python Configs 
• The Config Browser is a tool for inspection of the 
structure of Python Config files in CMSSW. It allows 
to:

•  Process configuration via click and menu

•  Less error prone / much improved user friendliness

•  Visualize the complete structure of a Config File and all 
included config files (via import)

•  Inspect the parameters of modules

•  Track which modules use input from which other modules

•  Track in which file certain modules can be found

•  Open the definition of certain modules in the user's 
favorite editor

•  Edit a config file and save a config file which lists all 
changes to the orignal config file   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ConfigBrowser Snapshot 
•  How to install and use this tool see: 

•  hSps://twiki.cern.ch/twiki/bin/view/CMS/SWGuideConfigBrowser 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Support 

•  For more informaTon on support have a look at SWGuidePAT 

•  Hypernews  ‐ hn‐cms‐physTools@cern.ch 
•  Community 
•  POG/PAG contacts 
•  Developers 
•  Lectures & Tutors 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DocumentaTon 

•  SWGuidePAT       ‐ Main documentaTon page  

•  SWGuidePATRecipes    ‐ InstallaTon recipes  

•  SWGuidePATExamples   ‐ Tutorials and examples to get started  

•  SWGuidePATDataFormats  ‐ pat::Candidate descripTon 

•  SWGuidePATConfiguraTon   ‐ Module configuraTon 

•  SWGuidePATEventSize  ‐     Tools for event size esTmate 

•  SWGuidePATWorkflow   ‐   PAT workflow descripTon 

•  SWGuidePATTools  ‐ DescripTon of workflow configuraTon 
tools 

Please prefix this to the SWGuides below ‐ hdps://twiki.cern.ch/twiki/bin/view/CMS/ 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Over to Tutorial Exercises 

•  The PAT tutorial twiki is here 
•  hSps://twiki.cern.ch/twiki/bin/view/Sandbox/JTermPAT 
•  Use release CMSSW_3_1_2 
•  8 Exercises and links to many other 


