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Outline

Bare ROOT access

FWLite access
FWLite in python

Full framework
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Bare ROOT

e without CMSSW installation
e very basic analysis
e only access to object members
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bare ROOT

root.exe
[1 TFile f("aod.root")
[1 new TBrowser()

I ROOT Object Browser

Eile ¥iew Options

3 Events -] e BE(EE| Q0 8] A Dptinnl ]'

All Folders | Contents of "/ROOT Filesfaod rootEvents”

__Jroot =y ' - ' - o o 1:'
CIPROCE Sessi ,ﬂrem Super Clusters_preshower Clusters_island Endeap Super Clustersdssoc_Tes
gs3ions

| fafsicern chfuser Miistarfscra

_ ,ﬂremTrEu:kCnuntingTaglnﬂ:ua_tracHI:n:uunting_Test.
égrprnTrarkq GafElectrnns Test

( ,ﬂremTran:k&_n:tf"MthMateriaJTrau:ka_Test.

__|ROOT Files
=I-|__]aod root

=4 (g =
] Eventdus I,ﬂre::-:ITran:lccﬁ_rs".’fith Material Tracks__Test.

| CaloTowersSor } ,ﬂ recoliertexs_offling PrimaryterticesFrom CTFTracks___Test.
| edmTricger Res. ,ﬂ recovertexs_offlinePrimaryverticesFromBSTracks _ Test.

JrecuEasicElLii;I ,ﬂrecnvertexsJ:uixelk-ferticm_Te&t.
b 1|

24 Dhiects. Events
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% ROOT Object Browser

Eile  iew Optionsg

bare ROOT

I_qrechracks_ctﬂﬁ-‘ithﬂ EEITE' i | C'l |Q| ﬂl

Sl Folders

Contents of "/ROOT Filesfaod root'EventsirecaTracks_ctiwithkiaterialT
| - access only to

_IrECDJetTags_tra:I
__IrecoFhaotons_c
__recoPhotons_gp
__IrecoFreshiower
__IrecoPreshiower
__IrecoSiStrip EIecJ
__IrecoSuper Clust
__JrecoSuper Clust
__IrecoSuper Clust

Irern Anner Cliat
4 »

H

% @size

ﬁ recaTracks_cthdithiaterialTracks_ Test.obi.chi2_

a recaTracks_ctfithMaterialTracks_ Test.obi.covariance_[15]
% recaTracks_ctidithMaterialTracks_ Test.obiextra_ref_itern_incex_
,ﬂrecu:uTraJ:ks_ctTWthMateriaJTraJ:ks_Test.Dbi.extra_.ref_.pruduct_

a recaTracks_ctidithMaterial Tracks__Test.obihit Pattern_hit Pattern_[25]
% recaTracks_ctidithMaterial Tracks_ Test.obindof_

¥
& recaTracks_cthdithiaterialTracks_ Test .obi.pardgg

a recoTracks_ctidithMaterialTracks_ Test.obipt_

9 Ohjects. | recoTracks_ctfWithiaterial Tracks_ Test.ohbi

private members!

Je Edit Yiew Oplions Inspect Classes

ithMaterialTracks.ndof_ |

...I.”....I

20 25 30
ctfWithMaterialTracks.ndof_
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bare ROOT

from ROOT prompt

[1 Events.Draw("ctfWithMaterialTracks.ndof_")
[0 Events.Draw("ctfWithMaterialTracks.chi2_/ctfWithMaterialTracks._ndof", "ctfWithMaterialTracks.chi2<200")

File Edit Miew Options Inspect Classes Help

| ctfwithMatesial Tracks.chi2_fctfwithMatesial Tracks.ndof_ {ctiwithMater|al Tracks_chiz_<100} htemp
Entries 1927
Mean 1.583

RMS 1.681

et o o o L

8 10 12 14 16 18 20
ctfWithMaterial Tracks.chi2_/ctfWithMaterialTracks.ndof_
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Using FWLite
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Short reminder

Preparing the environment

4 $ scramvl project CMSSW CMSSW_1_2_0

[...]
$ cd CMSSW_1_2_0/src

setting runtime variables
$ eval “scramvl run -csh’ (C-Shell)
$ eval “scramvl run -sh’ (BASH)

accessing the cvs server
$ cmscvsroot CMSSW
$ cvs login (password: 98passwd)
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FWLite

reading produced root files

full access to the class methods

no need to write full-blown
framework modules
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2 ROOT Object Browser

Eile  Wiewws Options

Relp

I 3 recoTracks_ctrwith | o5 [ || <option] ~]

Aall Folders

|Cuntents of "“/ROOT Filesiaod root’/Eventsire

_|recu:uEIectru:un3_|ﬂ
__|recoElectrons_:
__|recolsolatedTay
_JrecodetTags_co
_IrecodetTags_trs
__IrecoPhotons_c
__IrecoPhotons_p
__IrecoPreshower
__IrecoPreshower
__IrecaSiStripElec
__IrecaSuper Clust
__JrecoSuper Clust
__IrecoSuper Clust
__|recoSuper Clust
__|recoSuper Clust
__|recoSuper Clust
__|recoSuper Clust
__|recaTrack Cound
__IrecoTracks_Gsf
__IrecoTracks_ctfy
mm fecoTracks
__IrecoTracks_pixe
__IrecaTracks_rs
__Irecovertexs_of
__Irecolertexs_of
_recotertexs_pil -

< S

| e founci()

| B ritPattern()

| 3y inner Detldq )
%innerrﬂumentum{}
| B inner k()

> %innerPDsitiun(}

ﬁ (Esize =
% charged)

Z chizy

Ly

. d0Errar()

Preoz0)

_!JinnerState Covvariance()

o lost(y

_!Jmu:umentum(}

s noaf(y

3 normalized Chiz( )
s number OfLastHits()
e rumber OfyalicHits( )
e cuter Detld()

Zh cuterEtaly

ﬁ cuter Formenturng )
4

‘A

142 Ohjects. | charge()
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utomatic library loading

~

[1 gSystem->Load("1ibFWCoreFWLite");
[] AutolLibrarylLoader: :enable();
[1 new TBrowser();

J

Eile Edit ¥iew Onptions Inspect Classes

recoTracks_ctfWithMaterialTracks__ Test.obj.eta() |

ll:“’_IIII|IIII|IIII|IIII|IIII|IIII|II

|
A [1] 1 2

recoTracks_ctfWithMaterialTracks__Test.obj.eta()
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reading collections of objects

aliases

/

4 TFile theFile("generatorOutput.root"); h

TTree *events = (TTree*)theFile.Get("Events");
events->GetEntry();

edm: :HepMCProduct prod;
HepMC: :GenEvent *genEvent;

TBranch *sourceBranch = events->GetBranch(events->GetAlias("source™));
sourceBranch->SetAddress(&prod);

for( unsigned int index = @; index < events->GetEntries(); index++)

{
(}ourceBranch—>GetEntry(index)g)

events->GetEntry(index,0);
genEvent = prod.GetEvent();
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Using FWLite and Python together
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PythonAnalysis

. . N
$ cvs co PhysicsTools/PythonAnalysis/python
$ export PYTHONPATH=$CMSSW_BASE/src/PhysicsTools/PythonAnalysis/python:$PYTHONPATH
$ python -i start.py

Preparing (MS tab completer tool...
Loading FWLite dictionary...

k>>>

/start.py

from ROOT import *
from cmstools import *

gSystem.Load("11ibFWCoreFWL1ite.so")
AutolLibrarylLoader.enable() )
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One short example - MCTruth2.py

(" from ROOT import *
from cmstools import *

### prepare the FWLite autoloading mechanism
gSystem.Load("libFWCoreFWLite.so™)
AutolLibrarylLoader.enable()

# load the file with the generator output
theFile = TFile("generatorOutput.root™)

# access the event tree
events = EventTree(theFile.Get("Events™))

# access the products inside the tree no need to know the

# aliases can be used directly _— tvpe beforehand
(sour'ceBr'anch = events.br'anch("source"))(/ yp

# loop over the events
for event in events:
genEvent = sourceBranch().GetEvent()

-

more examples in
PhysicsTools/PythonAnalysis/test
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Interactive use - help command

v

4 Help on class HepMC::GenParticle in module  main_:

<: >>> help(HepMC.GenParticle)

class HepMC: :GenParticle(ROOT.ObjectProxy)
| Method resolution order:
HepMC: :GenParticle
ROOT.ObjectProxy
__builtin_ .object

Methods defined here:

BeginDaughters(...)
int GenParticle::BeginDaughters()

int GenParticle::CollisionNumber ()

CreationVertex(...)
CLHEP: :HepLorentzVector GenParticle::CreationVertex()

DecayVertex(...)
CLHEP: :HepLorentzVector GenParticle::DecayVertex()

|
|
|
|
|
|
|
|
|
| CollisionNumber(...)
|
|
|
|
|
|
|
|
|

EndDaughters(...)
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How to get a list of aliases

theFile = TFile("generatorOutput.root")
events = EventTree(theFile.Get("Events™))
for alias in events.getlListOfAliases():

. alias.Print(Q)

-]
: TNamed CaloHitsTk PCaloHit_r_CaloHitsTk.obj
: TNamed CastorBU PCaloHit_r_CastorBU.obj

: TNamed CastorFI PCaloHit_r_CastorFI.obj

: TNamed CastorPL PCaloHit_r_CastorPL.obj

: TNamed CastorTU PCaloHit_r_CastorTU.obj

: TNamed EcalHitsEB PCaloHit_r_EcalHitsEB.obj
: TNamed EcalHitsEE PCaloHit_r_EcalHitsEE.obj
: TNamed EcalHitsES PCaloHit_r_EcalHitsES.obj

J
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how to loop over event data objects

python objects and most of the root ojects

for item in iterable:
doSomething

no direct access to the container itself
but to iterators

begin = genEvent.particles_begin()

end = genEvent.particles_end()

for particle in loop(begin,end):
doSomething
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g how to do filtering - list comprehensions

<:resu1ting list = [ value for item in iterable (if expression) ]

f\

return from if
(changed) list expression
item (optional)

(:selectedLeptons = [l for 1 in thelLeptons if (l.pt>20 and 1l.eta<2.5) ] :)
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putting the pieces together

/

# register the interesting branches

source = events.branch("VtxSmeared™)

recoJets = events.branch("iterativeCone5CaloJets")
globalMuons = events.branch("globalMuons™)

# loop over the events

for event in events:
genEvent = sourceBranch().GetEvent()
begin = genEvent.particlesBegin()
end = genkEvent.particlesEnd()

myMCParticles = [ p for p in loop(begin,end) if p.status!=3 ]

myJets = [ jet for jet in recolets if jet.energy>20 ]
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Full CMSSW framework
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Introduction to the framework

E——
Digitizer ‘ Tracker \ POOL
Output

A
POOL |:> Event
Source

Source
EDProducer
EDFilter
EDAnalyzer
OutputModule
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Introduction to the framework

/Lrocess EXAMPLE = {
source = EmptySource { untracked int32 maxEvents = 2}
module int = IntProducer { int32 ivalue = 2 }

module test = IntTestAnalyzer { very useful!
untracked int32 valueMustMatch = 2
untracked string modulelLabel = "int'

}

service = Tracer {}
module dump = EventContentAnalyzer {}

path p = {int, test, dump}

<} cmsRun example.cfg
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CMSSW file input and output

4 N

source = PoolSource

{

untracked vstring fileNames = {"file:input.root"}
untracked int32 maxEvents = -1

}

\ many other options possible!/

v

PROCESS

v

module Out = PoolOutputModule
{

untracked string fileName = "output.root"

} -

untracked vstring outputCommands =
{

"keep *",

"drop *_*_*_HLT",

"keep FEDRawDataCollection_*_*_*"
}

~

\_ J
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Accessing event data |

/; by module and default product label
Handle<TrackVector> trackPtr;
1Event.getByLabel("tracker", trackPtr );

# by module and product label
Handle<SimHitVector> simPtr;
1Event.getByLabel("detsim", "pixel" ,simPtr );

# by type
vector<Handle<SimHitVector> > allPtr;
iEvent.getByType( allPtr );

# by Selector
ParameterSelector<int> coneSel("coneSize",5);
Handle<JetVector> jetPtr;
1Event.get( coneSel, jetPtr );

there are some more

Benedikt Hegner
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Accessing event data |l

/

Handle< HepMCProduct > EvtHandle;
1Event.getBylLabel("source", EvtHandle); // or "VtxSmeared"!

const HepMC: :GenEvent* genEvent = EvtHandle->GetEvent() ;
for ( HepMC: :GenEvent: :particle_const_iterator
p=genEvent->particles_begin();

p!=genEvent->particles_end(); p++)

std::cout << (*p)->status() << std::endl;

J

HepMC online documentation:
http:/mdobbs.web.cern.ch/mdobbs/HepMC/html_reference/index.html
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http://mdobbs.web.cern.ch/mdobbs/HepMC/html_reference/index.html
http://mdobbs.web.cern.ch/mdobbs/HepMC/html_reference/index.html
http://mdobbs.web.cern.ch/mdobbs/HepMC/html_reference/index.html
http://mdobbs.web.cern.ch/mdobbs/HepMC/html_reference/index.html

Creating an EDAnalyzer

cd CMSSW_1_0_4/src

mkdir Tutorial

cd Tutorial

mkedanlzr -list

mkedanlzr -track MyTracks

v

MyTrackAnalyzer

™ BuldFile |

— doc |
— interface |

MyTrackAnalyzer.cc

Src

— test |
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EDAnNalyzer source code

private:
void beginJob( const edm::EventSetup& );
void analyze( const edm::Event&, const edm::EventSetup& );
void endJob();

\

method called to for each event

MyTracks: :analyze(const edm::Event& iEvent, const edm::EventSetup& 1iSetup)

{

using namespace edm;
using reco: :TrackCollection;

Handle<TrackCollection> tracks;
1Event.getBylLabel (trackTags_,tracks);

for(TrackCollection::const_iterator itTrack = tracks->begin();
itTrack != tracks->end(); ++itTrack)
{

int charge = itTrack->charge();

}

\_

<bEFINE_FWK_MODULE(MyTracks);
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Building the example analyzer |

$ cd MyTrackAnalyzer
$ scramvl build

‘BuildFile

<use name=FWCore/Framework>
<use name=Foundation/PluginManager>
<use name=FWCore/ParameterSet>
<flags SEAL_PLUGIN_NAME="TutorialMyTracks">
<use name=DataFormats/TrackReco>
<export>

<lib name=TutorialMyTracks>

<use name=FWCore/Framework>

<use name=Foundation/PluginManager>

<use name=FWCore/ParameterSet>

<use name=DataFormats/TrackReco>
</export>
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Building the example analyzer |l

$ cd MyTrackAnalyzer
$ scramvl build

/ }

Parsing BuildFiles

C...]
Entering Package Tutorial/MyTracks
Nothing to be done for MyTracks/interface:
Entering library rule at Tutorial/MyTracks
>> Compiling /afs/cern.ch/user/h/hegner/dev/CMSSW_1_0_4/src/Tutorial/MyTracks/src/MyTracks.cc
/afs/cern.ch/user/h/hegner/dev/CMSSW_1_0_4/src/Tutorial/MyTracks/src/MyTracks.cc: In member function
“virtual void MyTracks::analyze(const edm::Event&, const edm::EventSetup&)':
/afs/cern.ch/user/h/hegner/dev/C(MSSW_1_0_4/src/Tutorial/MyTracks/src/MyTracks.cc:98: warning: unused
variable “int charge'
>> Building shared library tmp/slc3_ia32_gcc323/src/Tutorial/MyTracks/src/1libTutorialMyTracks.so
Copying tmp/slc3_ia32_gcc323/src/Tutorial/MyTracks/src/libTutorialMyTracks.so to productstore area:
@@@@ Checking shared library for missing symbols:
@@@@ ----> OK, shared library FULLY-BOUND (no missing symbols)
@@@@ Checking SEAL plugin:
@@@@ ----> OK, SEAL plugin loaded successfully --
--- Registered SEAL plugin TutorialMyTracks
Leaving library rule at Tutorial/MyTracks
Nothing to be done for MyTracks/doc:
Leaving Package Tutorial/MyTracks

\\?> Package MyTracks built
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Common mistake - missing entry in BuildFile

-

@@@@ Checking shared library for missing symbols:
tmp/slc3_ia32_gcc323/src/L1Fake/L1FakeAnalyzer/src/1ibL1FakelL1FakeAnalyzer.so:
undefined symbols
_ZN12HcalTBTiming8setTimesEddddd
needed by
/afs/cern.ch/cms/sw/slc3_1a32_gcc323/cms/cmssw/CMSSW_0_8_0/11ib/slc3_1ia32_gcc323/
1ibRecoTBCaloHcalTBObjectUnpacker.so
needed by
tmp/slc3_ia32_gcc323/src/L1Fake/L1FakeAnalyzer/src/l1ibL1FakelL1FakeAnalyzer.so
_ZN12HcalTBTiming7setHitsERKStovectorIdSaldEES4_S4_S4_S4_S4_S4_
needed by
/afs/cern.ch/cms/sw/slc3_1a32_gcc323/cms/cmssw/CMSSW_0_8_0/11ib/slc3_1ia32_gcc323/
1ibRecoTBCaloHcalTBObjectUnpacker.so
needed by
tmp/slc3_ia32_gcc323/src/L1Fake/L1FakeAnalyzer/src/1ibL1FakelL1FakeAnalyzer.so
gmake: ***
[tmp/slc3_ia32_gcc323/src/L1Fake/L1FakeAnalyzer/src/1ibL1FakelL1FakeAnalyzer.so]
Error 1

\_

$ cmsfilt.py _ZN12HcalTBTiming8setTimesEddddd
<use name=TBDataFormats/HcalTBObjects>

(~hegner/public/cmsfilt.py on Ixplus)
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The entire gen+sim+digi+reco-chain

module myModule = MyTracks {}
path p = {..., myModule, ... }

4 [...]

# create MC events
include "IOMC/GeneratorInterface/data/PythiaHZZ4mu.cfi"

# vertex smearing
include "IOMC/GeneratorInterface/data/PythiaHZZ4mu.cfi"

# simulate the energy deposition in the detector via Geant
include "SimG4Core/Application/data/SimG40bject.cfi”

# compute the detector response (digis)
include "SimG4Core/Application/data/DigiWithEcalZeroSuppression.cff"

# do reconstruction
include "Configuration/Examples/data/RECO.cff"

# define execution order

sequence smear_and_geant = { VtxSmeared, g4SimHits}
sequence digitization = {doAl1lDigiWithEcalZeroSup}

path p = {smear_and_geant, digitization, reconstruction}

[...]
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Where to get information

Software General page:
http://cmsdoc.cern.ch/cms/cpt/Software/html/General/

CMS Workbook:
https://twiki.cern.ch/twiki/bin/view/CMS/WorkBook

Reference manual:
http://cmsdoc.cern.ch/cms/sw/slc3_ia32_gcc323/cms/cmssw/CMSSW_1_0_4/doc/html/index.html

WEBcvs:
http://cmsdoc.cern.ch/swdev/viewcvs/viewcvs.cgi/?cvsroot=CMSSW

LXR:
http://cmslxr.fnal.gov/Ixr/

python interactive help

Benedikt Hegner DESY Hamburg


http://cmsdoc.cern.ch/cms/cpt/Software/html/General/
http://cmsdoc.cern.ch/cms/cpt/Software/html/General/
https://twiki.cern.ch/twiki/bin/view/CMS/WorkBook
https://twiki.cern.ch/twiki/bin/view/CMS/WorkBook
http://cmsdoc.cern.ch/cms/sw/slc3_ia32_gcc323/cms/cmssw/CMSSW_1_0_4/doc/html/index.html
http://cmsdoc.cern.ch/cms/sw/slc3_ia32_gcc323/cms/cmssw/CMSSW_1_0_4/doc/html/index.html
http://cmsdoc.cern.ch/swdev/viewcvs/viewcvs.cgi/?cvsroot=CMSSW
http://cmsdoc.cern.ch/swdev/viewcvs/viewcvs.cgi/?cvsroot=CMSSW
http://cmslxr.fnal.gov/lxr/
http://cmslxr.fnal.gov/lxr/

BACKUP
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What is stored in the event files?

Different file content types

FEVT: Full EVenT

RECO: RECOnstruction

RECOSIM: RECOnstruction + selected simulation information
AOD: Analysis Object Data (a compact subset of RECO format)
AODSIM: AOD + generator information

Electrons || Photons KtJets Coneldets

TracksExfra BasicClusters | | SuperClusters

TracksHits Cells CaloTowers

TrackDigis EcalDigis HcalDigis

TrackRaw EcalRaw HcalRaw

Tracking E/Gamma

http:/cmsdoc.cern.ch/Releases/CMSSW/latest release/doc/html
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http://cmsdoc.cern.ch/Releases/CMSSW/latest_release/doc/html/
http://cmsdoc.cern.ch/Releases/CMSSW/latest_release/doc/html/

The release area

Project/subproject/package

e.g. CMSSW_1_0_4/GeneratorInterface/ToprexInterface

Package

BuildFile |

data [~ package.cfi

doc |

—
——
-
——

interface | Class.h

1
[ Class.cc

-
]

Benedikt Hegner
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Writing EDProducers
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let’s do some
VOODOO
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Making your data persistent |

cd src/DataFormats
mkdir MyData

cd MyData

mkdir interface
mkdir src

can be placed in any Subsystem
(e.g. your analysis directory)

<use name=DataFormats/Common>
<export>

<lib name=DataFormatsMyData>
<use name=DataFormats/Common>
</export>

—\ BuldFile f
—| interface

MyData.h

MyDataCollection.h

classes.h

classes_def.xml

https://twiki.cern.ch/twiki/bin/view/CMS/CreatingNewProducts
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https://twiki.cern.ch/twiki/bin/view/CMS/CreatingNewProducts
https://twiki.cern.ch/twiki/bin/view/CMS/CreatingNewProducts

MyData

BuldFile
—| interface

Making your data persistent Il

/fi#ifndef DATAFORMATS_MYDATA_H
#define DATAFORMATS_MYDATA_H

class MyData {
public:

MyData() {}
MyData(unsigned int tracks): numTracks_(tracks) {}

inline unsigned int GetNumberOfTracks() { return numTracks_; }
inline void SetNumberOfTracks(unsigned int tracks) { numTracks_ = tracks; }

//private:

MyData.h

‘ﬁll unsigned int numTracks_;

1

MyDataCollection.h

\\>#endif // DATAFORMATS_TRACKUTIL_H

classes.h

classes_def.xml

#1ifndef DATAFORMATS_MYDATACOLLECTION_H
#define DATAFORMATS_MYDATACOLLECTION_H

#include <vector>
#include "DataFormats/MyData/interface/MyData.h"

typedef std::vector<MyData> MyDataCollection;

#endif // DATAFORMATS_MYDATACOLLECTION_H

\_
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Making your data persistent Il

/,#ifndef MYDATA_CLASSES_H
#define MYDATA_CLASSES_H

#include "DataFormats/MyData/interface/MyDataCollection.h"
#include "DataFormats/Common/interface/Wrapper.h"
#include <vector>

namespace {
namespace {

MyData edm: :Wrapper<MyDataCollection> MyDataCollectionWrapper;
i

ks

BuldFile
—| interface

MyData.h
MyDataCollection.h

#endif // MYDATA_CLASSES_H

classes.h
classes_def.xml

<lcgdict>
<class name="MyData"/>
<class name="std: :vector<MyData>"/>
<class name="edm: :Wrapper<std: :vector<MyData> >"/>

</lcgdict> \

space!
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Putting products in an event

$ cd src/Tutorial
$ mkedprod MyProducer

/

MyProducer: :MyProducer(const edm: :ParameterSet& iConfig)

{
}

produces<MyData>();

void
MyProducer: :produce(edm: :Event& iEvent, const edm::EventSetup&)

{
std: :auto_ptr<MyData> myData( new MyData );

[...]
iEvent.put(myData);
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The release area

scramvl list SCRAM = Software release and management tool

scramvl project
Project/subproject/package

eval “scramvl run -csh’
CMSSW_1_0_4/GeneratorInterface/ToprexInterface

scramvl build

scramvl clean
Package

BuildFile |

data [~ package.cfi

doc |

interface | Class.h

1
| Class.cc
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simple object definitions

4 I
class Particle(object):

pass

# main routine
if __name__ == "__main__":

“real” objects
aParticle = Particle()

aParticle.px = 3.0 4
aParticle.py = 3.0

class Analysis(object):

def __name__(self):
pass

struct like objects

def printStats(self, verbosity):
print ‘some text’
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how to handle std::vectors and similar

(: std: :vector<HepMC: : GenParticle> genParticles; :J

v

[: GenParticleVector = vector(HepMC.GenParticle):j

genParticles = GenParticleVector()

v

(: genParticles = vector(HepMC.GenParticle)() :j
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container like objects

4 genParticles = vector(genParticle)() N
genParticles.append(aMuon)
print genParticles[1].pt

for particle in loop(genParticles):
print particle.pt standard python

wrapper for std::vector genParticles = []

genParticles.append(aMuon)
print genParticles[1].pt
for particle in genParticles:

print particle.pt
\_ /
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One example of long PyROOT syntax

from cmstools import *

### open root file and access TIB SimHit branch

file = TFile('simevent.root")

events = file.Get('Events')

simHitBranch = events.GetBranch('PSimHit_r_TrackerHitsTIBLowTof.obj")

simHit = vector(PSimHit)()
simHitBranch.SetAddress(simHit)

histo = TH1F('tofhits', 'Tof of hits', 100, -0.5, 50)

### loop over all events and simHits
for event in loop(events):
simHitBranch.GetEntry(event)
for hit in loop(simHit):
histo.Fill(hit.timeOfFlight())

### plot the histogram
c = TCanvas()
histo.Draw()
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The event wrapper

~

ConstEventWrapper: :ConstEventWrapper(const edm::Event& iEvent): event_(&iEvent) {}

void ConstEventWrapper::getByLabel(std: :string const& ilLabel, edm::GenericHandle& oHandle) const
{
ifCevent_ ) {
event_->getBylLabel(iLabel,oHandle);

J

/Lool PythonAnalyzer: :analyze(edm: :Event& 1iEvent, const edm::EventSetup& 1iSetup){
using namespace boost: :python;
object main_module(( handle<>(borrowed(PyImport_AddModule("__main__"))) ));
object main_namespace = main_module.attr("__dict__");
main_namespace["event"] = object(edm: :python::ConstEventWrapper(iEvent) );
command = pyObjectName + ".filter(event)"
object result((handle<>(PyRun_String(command.c_str(),
Py_eval_input,
main_namespace.ptr(),
main_namespace.ptr()))));
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the cfg-file fragment

How to load your analyzer

<:modu1e myAnalyzer

PythonAnalyzer { className = "simpleAnalyzer" {)

Benedikt Hegner

python analyzer

class simpleAnalyzer(object):

# constructor
def __init__(self, config):
print "Init of simpleAnalyzer"”

# for the event loop

def analyze(self, event, setup):
event.getByLabel("foo")
print "analyze loop"

# called at destruction of the object

def finalize(self)
print "finalize"

\
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Python interpreter singleton

namespace edm: :python {

class PythonInterpreter

{
public:

void Method ();

protected:
PythonInterpreter ();

private:

PythonInterpreter (const Singleton& rSource) { }

PythonInterpreter& operator = (const PythonInterpreter& rSource) { }

static
static

static
static

friend
friend

friend

15

PythonInterpreter * instance ();
void releaselnstance ();

PythonInterpreter * m_pInstance;
unsigned long m_ulReferenceCounter;

SingletonHandleT <PythonInterpreter> ::
SingletonHandleT <PythonInterpreter> ::

(const SingletonHandleT&);

SingletonHandleT <PythonInterpreter> ::

} //namespace end
\_

SingletonHandleT ();
SingletonHandleT

~SingletonHandleT ();

/
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The exception handler

-~

namespace edm: :python {

static void ErrorHandler(const std::string& iType){
using namespace boost: :python;
PyObject *exc, *val, *trace;
PyErr_Fetch(&exc,&val,&trace);
handle<> hExc(allow_null(exc));
1fCheExc) { object oExc(ChExc); }
handle<> hVal(allow_null(val));
handle<> hTrace(allow_null(trace));
1fChTrace) { object oTrace(hTrace); }
ifChval) {
object oVal(hVal);
handle<> hStringVal(PyObject_Str(oVal.ptr()));
object stringVal( hStringVal );

//PyErr_Print(Q);
throw cms::Exception(iType) <<"PythonErrorHandle: "<< PyString_AsString \
(stringVal.ptr())<<"\n";
} else { throw cms::Exception(iType)<<" PythonErrorHandle: unknown reason\n"; }

}

\} //namespace end
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