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Introduction to PAT
(from Roger Wolf)

+ The following slides are taken from June PAT
tutorial

* Please have a look at the tutorial pages for longer
infroduction to PAT:
http://indico.cern.ch/conferenceOtherViews.py?view=
standard&confld=57695




Introduction to PAT
(from Roger Wolf)

+ approved algorithms & sensible defaults

« synergy (everybody can profit from
recent developments)

b/w Reconstruction & Analysis Level
simplifies access via DataFormats

canalizes expertise (POG & PAG « quick start into analysis for beginners
contacts)

crossing point between POGs & PAGs
(‘vertical integration’)

= facilitates transfer & comparisons
= PAG common configurations

= sustained provenance
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Introduction to PAT
(from Roger Wolf)

Physics

AT Concepts

» Make use of the modular structure of CMSSW (in full FW/FWLite)
» Provide easy access via member functions in DataFormats

» Serve 80% of all analyses in CMS

5/29




Introduction to PAT
(from Roger Wolf)

Physics
' Data Formats

.. o

* DataFormats in PatCandidates

pat::0Object<ObjectType>

reco:Calodet

recn:rF'homn rEDD::PFJ\_E{ reco:CaloMET

e
‘ pat::Photon H pat::Jet H pat::MET

rem::Elledrun reco:Muon  reco:BaseTau

=
‘pat::Elemmn “ pat::Muon H pat::Tau \

« All pat: :0bjects inherit from their corresponding reco: :Candidates

pat::Object<LeptonType>

« A pat::0bject is a reco::0Object (plus more) 10/ 29




Introduction to PAT
(from Roger Wolf)

How to access pat::Objects

» For an examples with a FWLiteAnalyzer have a lock at:
SWGuidePATExamplesFWLite

" ond fromevork Libraris >/,-—p Never forget to enable

E:{:E:grirfg:der‘::Eﬂ&h'ln.*l;:l: N the AUtULIbI’aWLDﬂdEF

oigned int iEvent=o; | oop the events of an
Fwlite: :Ewent svent h.nFl'I.ef-- . .
for(event. toBegin{); levent.atEnd{); +event, +HEvent]{ Input ﬂle

break loop after end of file is reached

=2 -

i|': 1Er|=:nt--l[‘i:)3 1 break:

simpele avant At
II tiBvant=G L& 1E ﬂnt%lﬂﬁ-[‘ll{

=td: (cout <= << 1Ev=nt << std::endl;

}

wuens, getByLabel fevent

—_ /_.—-u Receive the jet collection
f'\.-'lltE I-unnle-:std .e*tur-:pat Hn.mn:- * muons; > b‘_l,n" label

{ loog mudn Colrer crom ey T ane

foriunsigned i=0: i=muons-»size(); +il{
nuenFt_ -=FiTL( (*nuons)[il.pti] 1:
nuenEta_-=Fi1L{ (*nuons)[il.etal) 1:
nuenPhi_-~Fi1l( {(*nuons][il.phil) 1:

}

i e 14 /29




Introduction to PAT
(from Roger Wolf)

Workflow

ADD or AECO
- + Have a look at:
' , ¥ SWGuidePATWorkflow
aodRecs TriggerEvent
Interface fo missing Irderface fo FLTHLT
informatizn in AGDRESD informarion
IzaDepasits
e ¥ 3 Pre-Production steps
"~ D-agging | triggeriatching mcMatching
S T agerh . i
Eemonp || seoctonofcocostig || ssoctin of oo
\. - = Basic input collection
aliLayeri Candidatas —
Cantrachion af all relevant
irformaion o & SI'FQ'GG&WEM ‘l
|
l PAT sandidate sslestars ] l"-.
T _L____..-— » Main collection (w/o cleaning)
e e
colisctions [eihaut cizaning) COuntans
L / Main collection (with cleaning)
[ PAT candidate sleaners ] /
7 /
cleanedLayeri Candidates
e tmsba iy « Resembled by the structure of

the python directory 15/ 29




Introduction to PAT
(from Roger Wolf)

Physics
Code Location

» All code located in the CMSSW domain distributed over two systems

» DataFormats/PatCandidates

« Structures and Candidate Classes
« pat::Photon,pat::Electron,pat: :Muon,pat::Jet,pat: :MET, ...

/ .
sics - PatUtils
PatExamples < m

« Common utilities,

+ Example Analyzers ' ::jﬁig;aﬂ%?.uﬂabtJiiat
built up for tutorials g y e

PatAlgos

* Classes for pat::Candidate creation
* Algorithms
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Introduction to PAT
(from Roger Wolf)

AOD/Reco Steps

» Pre-pat::Candidate Production steps on RECO/AQD input

+ It happens that 'old'-CMSSW version input files lack finest newest,
objects/algorithms

« BTag algorithms
« Tau discriminators
« Electron isolation from RecHits

« Electron Id, ...
This sequence fills up this

# Sequences meapipche-h e eaterral Lnformetion for ohjects h
4 From here

# Yau e AL 2] ere IFf you don't meed these featwres gap
patA[EExtraﬁsuo cns. bequanra
i EMETY SEQAEICAS NOT SUmarten et
patEle»trﬂnId +
patElectranIzolation +
patI=tMETCorrectiong +
patJatTrackscnarqn T
;:a MusnIsalation + & Empty sequences not supported et
ohe STORID + & Empty sequ supparted pst
pachuTnnIaulatLun +
I o7 + # Empty sequences not supparted pet
patPFLandlda1EI¢uDPpus1tSa1E»tlon +

patPFTaulsolation
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Introduction to PAT
(from Roger Wolf)

selectedLayerlCandidates

» Simple selection via string parser:

# module to select Muons

# See https://twiki.cern.chytwiki/bing/view, CHS/SWeuidePhysicsCutParser
# on how to uwse the cut-string

#

# These are only dummy cuts
selectedlayerlMuons = cms . EDFilter ("PATHuonSeLector™,
sre = ems.InputTagl “allLayerlbuans"),

cut = cms.stringi pt = @. & absietal = 12.'])
]

+« Can use all kind of functions and all kind of member functions of the
pat::Candidate

« For more details have a look at SWGuidePhysicsCutParser

» Results | selectedLayerICamtd candidate collection of
pat::Candidate: ject cleani

« For the choice of standard selection strings have a look at
SWGuidePATConfiguration

211729
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Introduction to PAT
(from Roger Wolf)

cleanLayerlCandidates

» What is object (cross) cleaning?

reco::SuperCluster

&~ ~

&

+ A set of PATCandidateCleaners can help to resolve this double
counting if desired

» Results | cleanLayerlCandmtd candidate collection of
pat::Candidares-with object '

« For the standard configuration of these cleaners have a look at
SWGuidePATConfiguration 29 | 29

11



Access to the NAF

* Follow the instructions handed out on paper

(individual logins etc.)
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What you should have done
before the workshop...

All work will be done on the NAF.

0 Detailed instructions are on the workshop webpage:
https://indico.desy.de/getFile.py/access?resld=0&materialld=0&confld=18
11

The Monte Carlo files will be analysed using PAT.

Please install the version CMSSW-2-2-13 on the NAF:

On your workgroupserver at DESY or CERN get your proxy:
0 Vvoms-proxy-init -voms cms —rfc

Log on to the NAF:

0 gsissh cms.naf.desy.de

Once on the NAF, install the software:

0 ini cmssw

o cmsrel CMSSW_2 2 13

ocd CMSSW _2 2 13/src

0 cmsenv
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Add the following packages
before compiling

addpkg DataFormats/PatCandidates V03-26-07
addpkg PhysicsTools/PatAlgos V05-05-15

addpkg PhysicsTools/PatUtils V03-06-04

cvs up -r 1.2.2.6 PhysicsTools/PatAlgos/python/tools/tauTools.py
addpkg RecoTauTag global PFTau_22X V00-02-03
addpkg DataFormats/TauReco V00-12-01-02

addpkg CondFormats/JetMETObjects V01-08-04
addpkg PhysicsTools/RecoAlgos V08-06-16-06-02
addpkg PhysicsTools/PFCandProducer V03-01-16

cvs up —r 1.7 PhysicsTools/PFCandProducer/python/pfTaus_cff.py
addpkg RecoMET/Configuration V00-04-02-17
addpkg RecoMET/METAIgorithms V02-05-00-21
addpkg RecoMET/METProducers V02-08-02-17
addpkg DataFormats/METReco V00-06-02-09

addpkg DataFormats/MuonReco V07-02-12-03
addpkg JetMETCorrections/TypelMET VB04-00-02-04
addpkg Recolets/JetAssociationAlgorithms V01-04-03
addpkg JetMETCorrections/Algorithms V01-08-02-01
addpkg JetMETCorrections/Configuration V01-08-15
addpkg JetMETCorrections/JetPlusTrack V03-02-06
addpkg JetMETCorrections/Modules V02-09-02
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Last but not least...

.. compilel

>cd CMSSW_2 2 13/src
> cmsenv
>scramvl b -j11 (-j11 for 8 cores, -j5 for 4 cores)

If you are ready with compiling, you are almost done.
Set up your rootlogon-file for the FWLite (see next page)
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Setting up your Rootlogon
for FWLite (from Workbook)

rootlogon.C:
{
/] Set up FW Lite for automatic loading of CMS libraries
// and data formats. As you may have other user-defined setup
/1 in your rootlogon.C, the CMS setup is executed only if the CMS
// environment is set up.
TString cmsswbase = getenv("CMSSW_BASE™);
If (cmsswbase.Length() > 0) {
//
// The CMSSW environment is defined (this is true even for FW Lite)
// so set up the rest.
//

cout << "Loading FW Lite setup." << endl;
gSystem->Load("libFWCoreFWLite.so");
AutoLibraryLoader::enable();
gSystem->Load("libDataFormatsFWLite.so");
gSystem->Load("libDataFormatsPatCandidates.so0");

¥
k

.rootrc:
Rint.Logon: $(HOME)/rootlogon.C .. and enjoy the reception tonight!!l
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