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Foreword:

This introduction 1s prepared
PURELY from the user's P.o.V
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Data flow

Generated Reconstructed
Particles Particles

Energy deposits Reconstruction

SimHits RecHits

Raw data

Very simplified view on data flow



ILCSoft:

Over 40 packages with complex dependence...

[manqi@lxs1c510 ~]1$ cd /besfs/groups/higgs/Software/ilcsoft_v0@1-16/
[manqi@lxs1c510 ilcsoft_v@1-16]1% 1s

bbq geantd lced MarlinUtil
CED gear LCFIPlus Mokka
CEDViewer gsl LCFIVertex mysql

cernlib ILCSoft.cmake lcio Overlay

CLHEP ILCSoft.cmake.env.sh LCTuple PandoraAnalysis
Clupatra ilcutil Marlin PandoraPFANew
CMake ilcutilbk MarlinFastlet pathfinder
CondDBMySQL init_ilcsoft.sh MarlinKinfit QT

Druid java MarlinPandora RAIDA

Fastlet KalDet MarlinReco root
FastJetClustering KalTest MarlinTPC

ForwardTracking KiTrack MarlinTrk

Garlic KiTrackMarlin MarlinTrkProcessors

[manqi@lxs1c510 ilcsoft_v@1-161%

Three core softwares (LCIO, Marhn &
Mokka), ~10 useful command
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Data flow & Software landscape

Generator
Whizard, PYTHIA:
Position/

4 momentum of
particles

Stdhep

GDML/Root

Physics
Result
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A short version dedicated for

/home/ihep/ilcsoft/v01-17-05

1s -1tr

[ihep@localhost v@1-17-85]1%

total 172
d rwx rwxr=x
d rwx rwxr=x
d rwx rwxr=x
drwx rwxr-x
drwx rwxr-x
drwx rwxr-x
drwx r=xr=x
d rwx rwxr=x
drwx r=xr-x
drwx r=xr-x
drwx r=xr-x
drwxr—=xr-x
drwxr—=xr-x
d rwx rwxr=x
d rwx rwxr=x
—MW—r——r——
—rw—r——r——
drwx r=xr-x
drwx rwxr-x
drwxr—=xr-x
—IrW—rw—r——

[l BT X IR TV TR N N RO S R I R S NI S O W W S RS

ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep

ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep
ihep

4096
4996
4996
4996
4096
4096
4096
4096
4096
4996
4996
4096
4096
4096
4096

839

947
4996
4096
4096
5864

Jun
Jun
Jun
Jun
Jun
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Aug
Aug

[ihep@localhost v@1-17-851$ i

19/10/2013

00 OO b= p=b b pd b b b b b e b e e e

Training

ileutil

lcio

gear . . . .

CondDBMySQL /home/ihep/Training/env_ilcsoft.sh

RAIDA

Mokka #!/bin/bash

root

xerﬁesc export LCIO=/home/ihep/ilcsoft/v@l-17-85/1lcio/ve2-04-03

(Make export MARLIN=/home/ihep/ilcsoft/v@1-17-85/Marlin/vo1-05

CLHEP export MOKKA=/home/ihep/ilcsoft/v@1-17-85/Mokka/mokka-08-03

GTI export DRUIDDIR=/home/ihep/ilcsoft/ve1-17-85/Druid

gs U export CMAKE=/home/ihep/ilcsoft/vel-17-85/CMake/2.8.12

m;;q{“ export PATH=$LCIO/bin:$MARLIN/bin:$MOKKA/bin:$DRUIDDIR/bin:$PATH
cernlib a5 e _ ; ; _17_

ILCSoft. cmake. env. sh alias HFcmake='cmake -C /home/ihep/ilcsoft/v@1-17-85/ILCSoft.cmake ..
ILCSoft.cmake source $MOKKA/build_env.sh

leced

geant4 echo "ILCSoft Env Loaded"

Druid ~

init_ilcsoft.sh
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LL.CIO:

Data format

Path: /home/ihep/ilcsoft/v01-17-05/1ci0/v02-04-03

Virtual Box User name: ithep
Passwd: cepc
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LCIO: Linear Collider 1/O

« Official webpage http://Icio.desy.de/

e Event information organized into different collections — C++ classes

- Read: $LCIO/include/EVENT
- Write: $LCIO/include/IMPL

* Avery useful command: dump the data information into text

- SLCIO/bin/dumpevent *.slcio $EventNum | less

« Aless useful command: output the general event information and number of
objects in each collection

- $LCIO/bin/anajob *slicio | less
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LCIO classes

[mangi@lxs1lc5@07 Trainingl$ cd $LCIO/include/EVENT
[mangi@lxs1lc5@7 EVENT]$
[mangi@lxs1lc587 EVENTIS 1s

CalorimeterHit.h  LCIO.h RawCalorimeterHit.h TrackerHitZCylinder.h
Cluster.h LCObject.h ReconstructedParticle.h TrackerPulse.h
LCCollection.h LCParameters.h SimCalorimeterHit.h TrackerRawData.h
LCEvent.h LCRelation.h SimTrackerHit.h Track.h

LCFlag.h LCRunHeader.h  TPCHit.h TrackState.h
LCFloatVec.h LCStrVec.h TrackerData.h Vertex.h
LCGenericObject.h MCParticle.h TrackerHit.h

LCIntVec.h ParticlelID.h TrackerHitPlane.h

[manqi@lxs1c5@7 EVENT]$
[mangi@lxs1lc5@7 EVENT]$
[manqi@lxs1c587 EVENT]$

* Important collections

- Generator: MCParticles

- Simulated Detector Hits: SimTrackerHit, SimCalorimeterHit
- Digitized Hits: TrackerHit, CalorimeterHit

- Intermediate reconstructed objects: Vertex, Track, Cluster

- Final reconstructed objects: ReconstructedParticle
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Example: Cluster.h

® 00 || include — mangi@

manqgi@lxslc512:. is/Arbor/ArborFl ... mangi@bl-1-1:~/Simulation I

Fi —w— C+ ——
/£ AID-GENERATED

ff This class was generated by AID - Abstract Interface Definition
ff DO NOT MODIFY, but use the org.freehep.aid.Aid wtility to regenerate it.
fi ===== === === === === ======
EVENT_CLUSTER_H
1
LCEvent * evtP
namespace {

LCCollection * ClusterColl
josiector of (pointers <o) Clusters.e/ = evtP ->getCollection("MyClusterCollection”);

typedef trvector<Clusterss ClusterVec ;
/#++ The LCIOD cluster.
*

* @author gaede

*
* @version $Id: Cluster.aid,v 1.14 ZPR6-BB-03 16:53:34 gaede Exp % CIUSter a Clu

N = dynamic_cast<Cluster*>(ClusterColl->getElementAt(#Num));

class Cluster : public LCObject {

public:

/11 Destructor. a_Clu->getSOMETHING()

virtual ~Cluster() { /% nop =*/; }

f#* Useful typedef for template programming with LCIOD =*/
typedef Cluster lcobject_type ;

J#% Flagword that defines the type of cluster. Bits B-15 can be used to dencte the subdetectors
* that have contributed hits te the cluster. For the definition of the bits

# check/Set the collection variables ClusterTypeBitNames and ClusterTypeBitIndices.

* </br=Bits 16-31 are used internally.

*/

virtual int getType() const = @;

J#% Energy of the cluster.
*f
virtual float getEnergy{) const = 8;

f#++* Returns the error on the energy of the cluster.
*f
virtual float getEnergyError() const = @;

J+* Position of the cluster.
*/
virtual const float getPosition{) const = @;

f#% Covariance matrix of the position (6 Parameters) l’lg @ Nal’lkal U 10
*/
virtual const FloatWec & getPositionError({) const = 8;



Dumpevent *slcio EventNumber

[manqi@lxs1c5@7 Trainingl$

[mangi@lxs1c587 Trainingl$ 1s

Analysis env_ilcsoft.sh Simulation

[mangi@lxslc5@7 Training]l$

[manqi@lxs1c507 Trainingl$ cd Simulation/

[manqi@lxslc5@7 Simulationl$

[mangi@lxslc507 Simulation]$ 1s

Geocooking Muonlmm.sh Muplus_1@GeV.slcio ZH.sh

[mangi@lxs1c587 Simulationl$

[mangi@lxslc5@87 Simulation]$ dumpevent Muplus_l@GeV.slcio 1 | grep collection
collection name : COILCollection

print out of SimTrackerHit collection

collection name : EcalBarrelSiliconCollection

print out of SimCalorimeterHit collection

collection name : EcalBarrelSiliconPreShowerCollection

print out of SimCalorimeterHit collection

collection name : EcalEndcapSiliconCollection

print out of SimCalorimeterHit collection

collection name : EcalEndcapSiliconPreShowerCollection

print out of SimCalorimeterHit collection

collection name : HcalEndCapsCollection

print out of SimCalorimeterHit collection

collection name : MCParticle

print out of MCParticle collection

collection name : MuonEndCapCollection

print out of SimCalorimeterHit collection

collection name : SETCollection

print out of SimTrackerHit collection

collection name : SITCollection

print out of SimTrackerHit collection

collection name : TPCCollection

print out of SimTrackerHit collection

collection name : VXDCollection

print out of SimTrackerHit collection

[mangi@lxslc507 Simulationl$

[manqi@lxslc5@7 Simulation]$

[manqi@lxs1c507 Simulation]$ J§
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Anajob *slcio

fMokka/sinit/lcioFilename /besfs/groups/shiggs/data/Simu/HiggsSignalspffh.eR.pL.I106473_085_59
/Mokka/init/initialMacroFile /besfs/groups/higgs/yangy/HiggsSimu/test/pffh.eR.pL.I106473_@5/tmp_steer_B/event.macro
/Mokka/init/MokkaGearFileName /besfs/groups/higgs/data/Simu/HiggsSignal/Track_pffh.eR.pL.I186473_885_9%.xml

#/Mokka/init/globalModelParameter Ecal_cells_size 1
fMokka/init/globalModelParameter Hcal_cells_size 1
fMokka/init/globalModelParameter DHcal_max_step 1
fMokka/init/globalModelParameter PadSeparation 5]

/Mokkasinit/lcioDetailedShowerMode true
/Mokkasinit/userInitBool WriteCompleteHepEvt true
Mokka/init/lcioWriteMode WRITE_MEW
/Mokkasinit/lcioStoreCalHitPosition true
/Mokka/init/BatchMode true

# /Mokka/init/startEventNumber =50MEMUMBER=

# swkkaadkk end w#k end w*x Mokka steering file sk end sk end sk ACCGSS to Event Header

'
ter MOKKA_SubDetector [stringl: 1 1 H H H
Parancter physicelist [etringl: QGSP.BERT, (Simulation software version, steering file)

parameter SimulatorName [stringl: Mokka,
parameter SimulaterVersion [stringl: tag mokka-B8-D@-83,

Statistic of number of object in each

Arbor_ZH_F1_@@5_889.slcio

éééé#f!i;;;NNNHINIHHNNNN CO”GCUO”

RUN: 8

DETECTOR: ILD_o2_w@5
COLLECTIONS: (see below)
TEEETITLTEEEEFT TR ETTTAeidiyd

Arborcharaedt uster Croster h Small Exercise: anajob will print the Simulation

ArborMNeutralCluster Cluster 45 . . . . .
ArborParticle ReconstructedParticle B7 St g fl t th b g g' t y t f d
COILCollection SimTrackerHit 52 eerln I e a e e Innln " r O In
CaloToSimuCaloLlink LCRelation 5685 .

The detector module name: i.e, ILD 02 v05/06...
CleanHcalHits CalorimeterHit 1138 ) -_ -_

ECALBarrel CalorimeterHit 3428

ECALEndcap CalorimeterHit 1188

ECALMergedBush Cluster 75

ECALOther CalorimeterHit 37

EHBush Cluster 19

EHLinkBush Cluster 19

EcalBarrelSiliconCoellection SimCalorimeterHit 4475

EcalBarrelSiliconPreShowerCollectionSimCalorimeterHit 98

EcalBushSke Cluster 111

EcalBushes Cluster 111 U 12
EcalEndcapRingCollection SimCalorimeterHit 51

EcalEndcapRingPreShowerCollectionSimCalorimeterHit 4

EcalEndcapSiliconCollection SimCalorimeterHit 1478



To get a LCIO file

Generator:

- Marlin can convert the stdhep files into Icio files with only
MCParticle collection

Simulation:

- Mokka: Geant4 based full simulation software

Real data:

- Raw data: DAQ software can use LCGenericObiject to store the
ADC counts, Cell ID...

Reconstruction:

- Real data: converted into detector hits
- Simulated hits: converted Digitized detector hits

- Detector hits then be reconstructed into other objects
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Mokka:
Full Simulation

G4-Mokka Training (@ Nankai U
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Mokka

« Mokka:

- Geant 4 based Full Simulation package: organize virtual
volume/material into virtual detector

- Supports lots of detector geometries

- Depend on mysql database: store geometry information
« Official Servers at IHEP, France, Germany.
* You can also create your own db (see Emilia's talk)

« Usage:

- Event: particle gun/generator

- Select/edit geometry

- Output: Icio data file, gear/gdml geometry description file

19/10/2013 G4-Mokka Training (@ Nankai U
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® O 0O ) mangi — mangi@Ixslc507:~/higgs/users/mangi/Training/Simulation — ssh — 10359 1

mangi@lxs|c508:...lysis /AnaGeo/src I manqi@Ixslc507:...aining /Simulation ‘

#!/bin/bash

Mokka steering * ...

output_TilesMuplus_18GeV
source SMOKKA/build_env.sh

echo \
#/generator/generator /besfs/groups/higgs/data/GeneratorSample/higgs/E258-TDR_ws.Pelelh.Gwhizard-1_95.e
L.pL.I186475.0881.stdhep

/generator/generator particleGun
I 1 1 /gun/position @ @ 5 mm

Specify event type/statistics Jqun/tirection 0.0 0.0 1.6
Jgun/energy 10.0 GeV
Jgun/momentumSmearing @.8 GeV

. Jgun/phiSmearing 188 deg
/gun/thetaSmearing 9@ deq
SeleCt/edlt geometry /gun/directionSmearingMode uniform

Jgun/particle mu+
Jrun/beamdn 1088

Specify mysql database server

' = tmp_steer/event.macro
echo \

SpeC|fy IO_ .. /Mokka/init/BatchMode true

/Mokka/init/detectorModel ILD_o2_v@5
/Mokka/init/EditGeometry/rmSubDetector SS5ervices_02_v@e
#/Mokka/1init/globalModelParameter TPC_outer_radius 1365

/Mokka/init/lcioFilename ${output_file}
/Mokka/init/initialMacroFile s$PWD/tmp_steer/event.macro
/Mokka/init/MokkaGearFileName ILD_o2_w@5.xml

/Mokka/init/dbHost 202.122.37.75

Cd $Training/8imUIatiOn /Mokka/init/user consult
. /Mokka/init/dbPasswd consult
vim Muon1mm.sh

/Mokka/init/globalModelParameter Hcal_cells_size
/Mokka/init/globalModelParameter DHcal_max_step
/Mokka/init/globalModelParameter PadSeparation
/Mokka/init/lcioDetailedShowerMode true
/Mokka/init/userInitBool WriteCompleteHepEvt true
/Mokka/init/lcioWriteMode WRITE_NEW
/Mokka/init/lcioStoreCalHitPosition true

[~

" = tmp_steer/init.macro
Mokka -U sSPWD/tmp_steer/init.macro

e

e
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sh ./MyLaunchMokka.sh

>>> Event 3, scanning sub-detectors

VXDCollection from the VXD sensitive detector has 262 hits.

EcalBarrelSiliconCollection from the EcalBarrelSilicon sensitive detector has 5461 hits.
EcalBarrelSiliconPreShowerCollection from the EcalBarrelSilicon sensitive detector has 111 hits.
EcalEndcapSiliconCollection from the EcalEndcapSilicon sensitive detector has 413 hits.
EcalEndcapSiliconPreShowerCollection from the EcalEndcapSilicon sensitive detector has 35 hits.
EcalEndcapRingCollection from the EcalEndcapRing sensitive detector has 26 hits.
EcalEndcapRingPreShowerCollection from the EcalEndcapRing sensitive detector has 1 hits.
LumiCalCollection from the LumiCal sensitive detector has 1@ hits.

HcalBarrelCollection from the HcalBarrel sensitive detector has 552 hits.
HcalEndCapsCollection from the HcalEndCaps sensitive detector has 86 hits.
HcalEndCapRingsCollection from the HcalEndCapRings sensitive detector has 14 hits.
LHcalCollection from the LHcal sensitive detector has @ hits.

LHcalPreShowerCollection from the LHcal sensitive detector has @ hits.

TPCCollection from the TPC sensitive detector has 20035 hits.

TPCSpacePointCollection from the TPC sensitive detector has 2578 hits.
TPCLowPtCollection from the TPC sensitive detector has @ hits.

SITCollection from the SIT sensitive detector has 461 hits.

FTD_PIXELCollection from the FTD_PIXEL sensitive detector has 15 hits.

FTD _STRIPCollection from the FTD_STRIP sensitive detector has 135 hits.

SETCollection from the SET sensitive detector has 23@ hits.

COILCollection from the COIL sensitive detector has 5 hits.

MuonBarrelCollection from the MuonBarrel sensitive detector has @ hits.
MuonEndCapCollection from the MuonEndCap sensitive detector has @ hits.
BeamCalCollection from the BeamCal sensitive detector has @ hits.

[mangi@lxs1c509 Simulation]$ 1s

ILD_02_v@5.xml Muonlmm.sh +tmp_steer ZH_el_plL_I106475.001.slcio ZH.sh
[mangi@lxs1c509 Simulation]$

[mangi@lxs1c509 Simulation]$
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Exercise: have fun with Druid...

[ihep@localhost Simulationl$ cd

[ihep@localhost ~]% 1s

Training do_job.sh generator ilcsoft simulation
[ihep@localhost ~]$ cd Training/

[ihep@localhost Trainingl$ . env_ilcsoft.sh

ILCSoft Env Loaded

[ihep@localhost Trainingl$ cd Simulation/
[ihep@localhost Simulation]$ sh ./Muonlmm.sh

Wait for sometime... then do

Druid Muplus_10GeV.slicio
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Marhn:
Data manager
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Marlin

e Marlin:

- LCIO data Manager
- Reconstruction/Analysis framework

- More than half of the ilc soft packages are Reconstruction
modules that can be used by Marlin

e Typical functions:

- Read LCIO informations and write it into root files: More
details in Xiangyu's talk

- Reconstructions: read Icio data, reconstruct into new
objects, add new collections into the same data: dedicated

examples will be presented.

19/10/2013 G4-Mokka Training (@ Nankai U
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Usage of Marlin

» Write/Modify your own reconstruction/analysis code

 Cmake: create a makefile according to its dependency
cd $MyAnalyis
mkdir build
cd build
cmake -C $ILCSoft/ILCSoft.cmake ..

- Makefile can be reused
e Compile your own code into Marlin Libraries

make

make install

19/10/2013 G4-Mokka Training (@ Nankai U
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Usage of Marlin

 Load the library to Marlin by setting the environment variable MARLIN_DLL

[mangi@lxs1c512 ArborFl]ls 1s

Arbor_ZH_F1_8@5_889.slcio Arbor_ZH.root build buildbk Bush#na_ZH.root ecdb.log CMakelists.txt dinclude IsoHit.root 1ib 1leadlDD.sh sre steer
[mangi@lxs1c512 ArborFl]s

[mangi@lxs1c512 ArborFlls
[mangi@lxs1c512 ArborFl]$ cat loadLDD.sh
#! /bin/bash

#source env.sh

unset MARLIM_DLL

export MARLIN_DLL=%PWD/lib/1libRangerFl.so
[mangi@lxs1c512 ArborFlls

« Control your module with steering file:

- Useful command: print the reference steering file/verify if your module is
properly loaded

SMARLIN/bin/Marlin -I or SMARLIN/bin/Marlin -x
- To execute:

$MARLIN/bin/Marlin mymodule.steer
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Example: Convert stdhep file into
Icio
$Training/Analysis/StdhepReader/conv.steer

® 00 . : fgmanqi — manqi@lxslc509:~/Training/Analysis/StdHepReader — ssh — 122x29

.begin Global

ActiveProcessors MyStdHepReader
ActiveProcessors MyLCIOOutputProcessor

MaxRecordNumber 5000070
SkipNEvents @

.end

.begin MyStdHepReader
ProcessorType StdHepReader

StdHepFileName /besfs/groups/higgs/data/GeneratorSample/higgs/E250-TDR_ws.Pffh.Gwhizard-1_95.eR.pL.I1106473.005.stdhep

.end

.begin MyLCIOOQutputProcessor
ProcessorType LCIOOutputProcessor

LCIOQutputFile Pffh_RL_@05.slcio

.end

19/10/2013 G4-Mokka Training (@ Nankai U
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MCParticle collection in the generator

® 00 7 mangi — mangi@Ixslc5 14:~/higgs/users/mangi/Training/Analysis/StdhepReader — ssh — 225x52 "3

o=

B - timestamp @ weight

date: 21.81.1970 00:00:00.000000000
detector : unknown
event parameters:

Marlin conv1.steer

collection name : MCParticle

dumpevent Pffh_RL_005.slcio 1 | less

flag: ©x@
parameter _weight [float]: @,
simulator status bits: [sbwtecls] s: created in simulation b: backscatter v: vertex is not endpoint of parent t: decayed in tracker c: decayed in calorimeter 1: has left detector s: stopped o: overlay

[ id lindex| PDG | px, Py, pz | energy |gen|[simstat 1| vertex x, ¥ ' z | endpoint x, ¥ oo z mass | charge | spin | colorflow | [parents] - [daughte
rs]
[eeeeeRR4] | 22| 6.39e-83,-5.83e-04, 4.2Be-82| 4.33e-02| 2 || 2] 1| ©.0@8e+00, ©.00e+B0, 0.00c+00| B.00e+00, B.00e+20, 0.00e+00| O.00e+00| B.0Qe+20| 0.00e+00, B.00e+00, B.0Qe+20| (@, B8) | [1 - [5]
[eeo@o@R5] 1] 22| 2.82e-85, 1.32e-84,-3.56e-01| 3.56e-081| 2 |[ 2] 1| 2.00e+0@, 0.00e+8@, 0.00e+08| 0.00e+00, ©.00e+P0, 0.00e+0@| 0.20e+00| D.00e+00| 0.00e+0@, 0.00e+0@, 0.00e+00| (@, B) | (1 - [86]
[eeedaRRE] 2] 15|-1.62e+28, 1.46e+81,-4.11e+01| 4.36e+81| 2 |[ 1] 1| 2.00e+0@, 0.00e2+8@, 0.00e+08| B.00e2+00, ©.00e+P0, 0.00e+@B8| 1.7B8e+00|-1.00:+00| 0.00e+2@, 0.002+0@, 0.02:+00| (@, B) | 11 - [7]
[eeppaea7] 3| -15|-1.91e+81,-6.23e+01, 3.21e+08B8| 6.53e+01| 2 || 2] 1| 2.08e+2@, 0.00e+B@, 0.00e+0@| O.00e+BD, ©.00e+Pd, B.00e+@B@| 1.7Be+dd| 1.00e+B0| 0.00e+2@, O.00e+d@, ©.02e+0B| (B, B) | [1 - [&8]
[eeoooeRE] 4| 25| 2.08e+21, 4.77e+81l, 3.Ble+01| 1.41e+02| 2 |[ 1] 1| 2.00e+2@, 0.00e+80, 0.00e+08| ©.00e+00, ©.00e+00, 0.00e+0@8| 1.25e+02| 9.00ec+20| 0.00e+0@, 0.00e+00, 0.00:+00| (0, 2) | (1 - [9]
[eeo@o@R9] 5] 22| 6.39e-03,-5.83e-04, 4.28e-02| 4.33e-02| 1 |[ 1] 1| 2.00e+0@, 0.00e+2@, 0.00e+08| 0.00e=+00, 0.00e+@0, 0.00e+0@| 0.00e+00| 0.00e+00| 0.00e+0@, 0.00e+0@, 0.00:+00| (@, B) | (8] - [
[eepBae18] 6| 22| 2.82e-85, 1.32e-84,-3.56e-01| 3.56e-81| 1 |[ 1] 1| 9.08e+08, 0.00e+88, 0.00e+08| B.00e+00, 0.00e+B0, 0.00c+0B8| B.00e+00| B.00e+00| 0.00e+0@, 0.00e+08, 0.08e+B0| (8, 8) | (11 - 11
[eeeeeR1l] 7| 15|-1.62e+00, 1.46e+01,-4.11e+81| 4.36e+01| 2 |I 2] 1| ©.0@8e+00, ©.00e+B0, 0.00e+00| B.00e+00, B.00e+80, 0.00e+00| 1.78e+00|-1.00e+80| 0.00e+00, ©.00e+00, B.00e+20| (@, B8) | [2] - [1@]
[eeo@o@12] B -15|-1.91e+81,-6.23e+01, 3.21e+08| 6.53e+01| 2 || 2] 1| @.00e+0@, 0.00e+8@, 0.00e+08| 9.00e+020, ©.00e+B0, @.00e+@@| 1.7B8e+00| 1.00e+20| 0.00e+0@, 0.00e+00, 0.02e+020| (@, B) | (3] - [1e]
[eeeRRR13] 9] 25| 2.0Be+B1, 4.77e+81, 3.Ble+01| 1.41e+82] 2 |I[ @ 1| 2.00e+BB, 0.@80e+Bd, B.00c+dP| B,.POe+BR, O.0Pe+BB, 0.@Be+B@| 1.25e+02| O,.00c+P@| 0.00e+BB, 0.00e+BB, 0.080e+B0| (B, 0) | [4] - [15,16]
[popaae14] 18| 04|-2.08e+81,-4.77e+01,-3.78e+01| 1.80e+82] 2 |[ 8 1| 8.00e+B8, 0.00e+B0, B.00c+0P| B,.BDe+BR, B.00e+BB, 0.BPe+BB| B.70e+B1| ©.00e+P@| 0.00e+B0, B.00e+B0, 0.00e+B0| (B, 0) | 8,71 - [11,12]
[eeeoeR15] 11| 15|-1.62e+80, 1.46e+01,-4.11e+01| 4.36e+081] 2 |[ @ 1| 2.00e+BB, 8.00e+Bd, B.00e+dR|-B.07e-082, B.00e-B1,-2.27e+BB| 1.78e+d0|-1.00e+0@| 0.00e+0B, B.00e+00, 0.080e+B0| (B, 8) | [18] - [52,53]
[eeeRRR1E] 12| -15|-1.91e+81,-6.23e+81, 3.21e+BB| 6.53e+81| 2 |[ @ 1| 2.00e+BB, 0.080e+B8, B.00c+00| B,POe+Bd, 0,00e+B0, 0,0Pe+BB| 1.7Be+B0| 1.00e+B@| 0.00e+0B, 8.00e+00, 0.080e+B8| (B, 8) | [18] - [13,14]
[eeeRRR17] 13| -15|-1.91e+81,-6.23e+81, 3.21e+BB| 6.53e+d1| 2 |[ ® 1| 0.00e+0B, B.0@e+BB, 0.00e+00|-5.17e-01,-1.60e+00, B.60e-02| 1.78e+00| 1.00e+B0| 0.00e+00, @.00e+00, 0.00e+00| (B, 0) | [12] - [56,57]
[BooRRR1E]  14] 22|-2.65e-84,-7.30e-84, 1.73e-85| 7.86e-084] 1 | 8 1| 8.00e+BB, 0.00e+Bd, 0.00c+0P| B,.00e+BR, B.00e+BB, 0.0Pc+BB| B.00c+00| O,.00c+PR| 0.00e+BB, B.00e+B0, 0.00e+B0| (B, 0) | [121 - 11
[e@@@@@19] 15| 23| 1.8Be+@1, 3.90e+@B,-1.51e+0@| 3.07e+081] 2 |[ @ ]| 2.00e+BB, 8.00e+B@, B.00e+@@| B.0Be+Bd, 0.00e+BD, 0.80e+BB| 2.3Be+d1l| O.00e+BR| 0.00e+BB, B.00e+DD, 0.080e+BB| (B, 8) | [9] - [17,18]
[eeeooeza]l 16| 23| 1.92e+08, 4.3Be+@l, 3.96e+01| 1.10e+082] 2 |I[ 8@ 1| 9.00e+BB, 0.080e+Bd, B.00c+dP| B.POe+BR, D.00e+BB, 0.PPe+BB| I.2Be+dl| ©.00e+P@| D.00e+@B, 0.00e+BD, 0.00e+B0| (B, 8) | [9] - [19,28]
[eee@RR21] 17| 1| 1.84e+81, 1.23e+01,-1.67e+088| 2.22e+01| 2 || 1] 1| 2.02e+0@, 0.00e2+B8@, 0.00e+0@| B.00e2+00, ©.00e+P0, 0.00e+@B8| 3.3Pe-01|-3.33e-01| 0.00e+00, 0.002+0@, 0.02e+00| (@, B) | [151 - [21]
[eep@aR22] 18] -1| 4.35e-81,-8.42e+88, 1.54e-01| B.44e+088| 2 |[ 2] 1| 2.08e+2@, 0.00e+B@, 0.00e+0@| O.00e+BD, ©.00e+Pd, B.0Qe+@B| 3.3Pe-B1| 3.33e-01| 0.00e+0@, OB.00e+d@, 0.02e+02| (B, B) | [151 - [21]
[eep@o@23] 19| 3| 2.94e+81, 2.78e+0l, 5.99e+01| 7.23e+01| 2 || 1] 1| 2.00e+2@, 0.00e+80, 0.00e+08| ©.00e+00, ©.00e+00, 0.00e+@0@8| 5.00e-01|-3.33e-01| 0.00e+0@, 0.00e+00, 0.00e+00| (0, 2) | (18] - [28]
[eeo@oB24] 28| -3|-2.75e+01, 1.61le+B1l,-2.@3e+01| 3.77e+01| 2 |[ 1] 1| 2.00e+0@, 0.00e+80, 0.00e+08| 0.00e=+00, 0.00e+@0, 0.00e+@@| 5.@00e-01| 3.33e-01| 0.00e+0@, 0.00e+0@, 0.00:+00| (@, B) | [16] - [28]
[eepRRR25] 21| 04| 1.8Be+81, 3.00e+BB,-1.51e+00| 3.087e+81] 2 |[ 8 1| 9.008e+BB, 0.00e+Bd, B.00c+BP| B,.BOe+BR, B.0Pe+BB, 0.BBe+BB| 2.3Be+dl| O.00e+PB| B.00e+BB, 0.0Be+BB, 0.00e+B0| (B, 0) | [17,18] - [22,23]
[eeeeeR26] 22| 1| 1.82e+81, 1.22e+81,-1.65e+08| 2.28e+81| 2 |[ @ 1| ©.08e+00, ©.00e+B0, 0.00c+00| B.00e+00, B.00e+80, 0.00e+00| 3.30e-01|-3.33e-81| 0.00e+00, ©.00e+00, B.00e+20| (8, B8) | [21] - [41]
[eeeRRR27] 23| -1| 6.22e-81,-B.30e+80, 1.37e-B1| B.G67e+BB| 2 |[ @ 1| 8.00e+BB, 0.080e+B8, 9.00c+00| B,POe+Bd, D,00e+BD, 0,0Pe+BB| 2.42e+008| 3,33e-081| 0.00e+00, 8.00e+0D, 0.00e+B0| (B, 8) | [211 - [24,25]
[eeo@RR2E] 24| -1| 1.19e+2@,-7.04e+0@,-4.68e-01| 7.17e+080| 2 |[ 1] 1| @.00e+0@, 0.00e+8@, 0.00e+08| O.00:2+00, 0.00e+@0, 0.00e+@@| 3.30e-01| 3.33e-01| 0.00e+0@, 0.00e+0@, 0.00:+00| (@, 2) | [23]1 - [43]
[Bea@a@29] 25| 21|-5.63e-81,-1.25e+88, 6.86e-01| 1.58e+@8| 2 |[ 1] 1| B.08e+2@, 0.00e+B@, 0.00e+03| B.00e+00, ©.00e+Pd, 0.00c+0B| B.00e+dd| B.00e+B0| 0.00e+B@, B.00e+d@, O.08e+0B| (B, B) | [23]1 - [42]
[eee@eR30] 26| 94| 1.92e+80, 4.3Be+@l, 3.96e+01| 1.10e+82] 2 |[ @ ]| 2.00e+BB, 8.00e+Bd, B.00e+00| B.PBe+Bd, D.0Pe+BD, 0.00e+DB| 3.2Be+dl| O.00e+BR| 0.00e+BB, B.00e+BD, 0.080e+BB| (B, 8) | [19,20] - [27,28]
[eeeRoR3I1] 27| 3| 2.76e+01, 2.BBe+@1, 5.85e+081| 7.47e+01| 2 |I[ @ 1| 2.00e+BB, 0.00e+Bd, 0.00e+dP| B.POe+BR, D.00e+BD, 0.00e+BB| 2.37e+d1|-3.33e-081| 0.00e+0@, 0.00e+DD, 0.00e+B0| (B, 8) | [26] - [29,30]
[eppRRR3Z] 28| -3|-2.57e+81, 1.50e+B1,-1.80e+01| 3.53e+81] 2 | ® 1| 9.00e+BB, 0.@80c+B0, B.00c+0P| B.POe+BR, B.0Pe+BB, 0.PRe+BB| 2.5Be+00| 3.33e-01| 0.00=+BB, 0.00e+BB, 0.00e+B0| (B, 0) | [26] - [31,32]
2.33e+81, 3.60e+B1| 5.86e+81| 2 |[ 2 1| 2.00e+dd, B.0Re+BD, 0.00e+PR| @.00e+20, 0.00e+d@, 0.00e+0B| 7.15e+00|-3.33e-B1| 0.00e+00, @.00e+20, 0.00e+00| (B, ) | [27]1 - [33,34]

[epe@pR33] 29| 3| 2.58e+81,

MCParticle List of a ffH events: ZH with Z->tautau and H->ZZ*
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Full Simulation:
Edit, verity/validation of
new detector geometry
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Edit geometry with Mokka

$Training/Simulation/Geocooking/GeoHZ.macro

® 00 % mangi — manqgi@Ixslc502:~/Training/Simulation/Geocooking — ssh — 122x23

] mangi@lxslc502:...ation /Geocooking | mangi@lxslc509:~ fSimulation/GEQ |

/Mokka/init/detectorModel ILD 02 v@5
/Mokka/init/EditGeometry/rmSubDetector SServices_02_v0o0

/Mokka/init/dbHost 202.122.37.75
/Mokka/init/user consult
/Mokka/init/dbPasswd consult

/Mokka/init/globalModelParameter] TPC_outer_radius 1365
/Mokka/init/globalModelParameter] TPC_Ecal_Hcal_barrel_halfZ 1900
/Mokka/init/globalModelParameter| Ecal_Barrel_halfZ 1900

/Mokka/init/globalModelParameter Hcal_cells_size 1
/Mokka/init/globalModelParameter DHcal_max_step 1
/Mokka/init/globalModelParameter PadSeparation ()

P

P

By using globalModelParameter...
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Exercise 2. dump Geometry

8 00

cd $Training/Simulation/Geocooking/ =T

Mokka -U GeoHZ.macro

Type following command here:

Mokka/Visu/Detector/DumpGDML

Then, you will get a file named
World.gdml
Do:

root -| Geo.C

% Mokka
— Output |

Welcome to Mokka, a detailed Geant4
simulation program

for the International Linear Collider
detector studies.

This Mokka release relies also on:

- IStdHep class written by W.G.).
Langeveld (SLAC)

For comments and suggestions about
Mokka, please send

an e-mail to Gabriel Musat
<musat@polyin2p3.fr> or

Frank Gaede =frank.gaede@desyde>.
You built Mokka/LCIO release. Concerning
the LCIO project

and help, please visit the LCIO site
http:ificio.desyde
You built MokkaGear release. Concerning
the GEAR project

and help, please visit the Gear site
http:/filcsoft.desyde
Thank you for running Mokka and good
luck!

clear |Fi|ter: |

\ﬁi
|
I —
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8006

Init Mokka with geometry macro,

and dump gdml file out

741 mangi — manqi@Ixslc502:~/Training /Simulation/Geocooking — ssh — 122x23

l mangi@Ixslc502:...ation /Geocooking | mangi@lxslc50%:~ /Simulation /GEQ |

an e-mail to Gabriel Musat <musat@poly.in2p3.fr> or
Frank Gaede <frank.gaede@desy.de>.

You built Mokka/LCIO release. Concerning the LCIO project
and help, please visit the LCIO site http://lcio.desy.de

You built MokkaGear release. Concerning the GEAR project
and help, please visit the Gear site http://ilcsoft.desy.de

Thank you for running Mokka and good Lluck!

Idle> Mokka/Visu/Detector/DumpGDML

G4GDML :
G4GDML :
G4GDML :
G4GDML :
G4GDML :
G4GDML :
G4GDML :
G4GDML :

(these
Idle>
Idle>

19/10/2013

Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing

'"World.gdml'...
definitions...
materials...
solids...
structure...
setup...
surfaces...
'World.gdml' done !

changes will take effect on the next view rendering if this deep is visible)

Launch Mokka: Mokka -U GeoHZ.macro
G4-Mokka Training (@ Nankai U
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If root is compiled with gdml option...

[mangi@lxslc502 Geocookingl$ cat Geo.C

{

TGeoManager: : Import("World.gdml");

gGeoManager—>GetTopVolume()->Draw("ogl");

TFile *f = new TFile("ShortTPC.root","recreate");
gGeoManager->Write();
f->Close();

}

[manqi@lxs1c502 Geocookingl$
[manqi@lxs1c502 Geocookingl$
[mangi@lxs1c502 Geocookingl]$ 1s -1tr

total 5743
—rW—r——r—-—
—rW—r——r—-—
—rW=r=—r--
—rW—r——r—-—
—rW—r——r—-—
—rW—r——r—-—

BRRRE R R

manqi physics
mangi physics
mangi physics
manqi physics
mangi physics
mangli physics

784

520
34812
5455835
386565
171

[manqi@lxs1c502 Geocookingl$

19/10/2013

Oct
Oct
Oct
Oct
Oct
Oct

15
15
15
15
15
15

20:
20:
21:
21:
21:
21:
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03
04
08
15

init.macro
GeoHZ.macro
GearQutput.xml
World.gdml
ShortTPC. root
Geo.C
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Geometry could/should

also be Xchecked from Hit Map

HitMap: scan your detector with lots of particle
gun events, read the hit positions...

TPC Radius changed: from 1808 to 1365mm




Not a exercise

Try to do:

Druid *.slcio *.root

"'he root file is geometry file: you have plenty of

them located at $DRUID/geometryfile
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| am the exercise

Use the generator file as input

/home/ihep/Training/Analysis/StdhepReader/E250-TDR_ws.Pnnh.Gwhizard-1_95.eL.pR.1106483.004.stdhep

Edit your geometry by changing TPC radius & Half Z
to some reasonable value you like;

Simulate several physical event with new geometry

Get a event display wi/wo the geometry
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Example Marlin Process:
To make Hitmap

$Training/Analysis/AnaGeo/

19/10/2013 G4-Mokka Training (@ Nankai U 34



19/10/2013

#include
#include
#include
#include
#include
#include
#include
#include

#include
#include
#include
#include
#include
class TT

class Pr

{

<string=
<jiostream=
<fstream>
<marlin/Pro
<EVENT/Calo
<IMPL/LCEve
<TNtuple.h>
<TObject.h>

<TTree.h>
<TFile.h>
<TH1.h=
<TH2.h=>
<TH3. h=
ree;

intHit : pu
public:

Proc

PrintHIt Header

cessor.h=
rimeterHit. h>
ntImpl.h>

blic marlin::Processor

essorx newProcessor() { return new PrintHit ; }

PrintHit();

~PrintHit() {};

void
void
void

protected:
std:
std:
std:
std:

init();

processEvent( LCEvent * evtP );
end();

:string _treeFileName;

:string _treeName;

:string _colName;
:vector<std::string> _hcalCollections;

G4-Mokka Training (@ Nankai U
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Define the steering parameters

PrintHit aPrintHit ;
PrintHit::PrintHit()
: Processor{"PrintHit"),
_output(0)

_description = "Print MC Truth" ;

_treeFileName="MCTruth.root";

registerProcessorParameter( "TreeQutputFile" ,
"The name of the file to which the ROOT tree will be written" ,
_treeFileName ,
_treeFileName);

_colName="MCParticle";
registerProcessorParameter( "MCObjects" ,
"The name of the PFOs" ,
_colName ,
_colName);

std::vector<std::string> hcalCollections;

hcalCollections.push_back(std::string("HCALBarrel"}));
hcalCollections. push_back(std::string("HCALEndcap"));
hcalCollections.push_back(std::string("HCALOther"));
hcalCollections.push_back(std::string("ECALBarrel"});
hcalCollections.push_back(std::string("ECALEndcap")});

registerInputCollections( LCIO::CALORIMETERHIT,
"HitCollections" ,
"Hit Collection Mames" ,
_hcalCollections ,
hcalCollections);

_treeName="DHCAL";
registerProcessorParameter( "TreeName" ,
"The name of the ROOT tree" ,
_treeName ,
_treeName);
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Steering of Marlin Module

800 || Druid — mangi@bl-1-1:~{Analysis fAnaCeo — ssh — 23159
mangi@lxslc512:. .is/Arbor/ArborFl ... bash mangi@bl-1-1:~/Analysis/AnaGeo I

.pegin tobsl ———4rp—+r—»———71——-——————

#FLCIOInputFiles /home/mangl/Softwares/MarlinTools/GeneralGasCaloDigi/data/Muon_1lmmCellDHCAL_le@GeV.slcio
FLCIOInputFiles /home/mangi/Travail/MarlinTools/FullPandoraReco/ParticleGun/pi+_R_1688.slcio

FLCIOInputFiles /home/mangi/MarlinTools/FullPandoraReco/ParticleGun/R1365_HalfZ_2Z20@0/mu+_R_l480_7_ 2000_l0GeV.slcio
LCIOInputFiles mokka_lE6@8@8_pi+_ 78.1.slcio

ActiveProcessors MyPrintHit
#ActiveProcessors MyPrintTrack
MaxRecordNumber leeg@l

.2nd ————_—_—P—P—P—mmm™—m™m—m—m—m—_—___———_—————

.begin MyPrintHit
ProcessorType PrintHit

# HitCollectionMame HcalBarrelCollection
# HitCollections HCALBarrel HCALEndcap HCALOther ECALBarrel ECALEndcap

HitCollections EcalBarrelSiliconCollection EcalBarrelSiliconPreShowerCollection EcalEndcapSiliconCollection EcalEndcapSiliconPreShowerCollection
1llection MuonEndCapCollection

# HitCollections LHcalCollection LumiCalCollection
# The name of the PFOs

# type: [string]

# default: MCParticle

* MCObjects MCParticle

OverwriteFile 4]
TreelName HCAL

TreefutputFile Pion_R1le008_78GeV.root
# TreeQutputFile 00_Ran¥XcheckMarkSample_3108GeV_Hit.root
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19/10/2013

Define the output root file

void PrintHit::init() {
printParameters();
TFile *tree_file=new TFile(_treeFileName.c_str(),(_overwrite ? "RECREATE" : "UPDATE"));

if (!tree_file->IsOpen()) {
delete tree_file;
tree_file=new TFile(_treeFileName.c_str{(),"NEW");

}

_outputTree = new TTree(_treeName.c_str(),_treeName.c_str());
_outputTree->SetAutoSave (32x1024%1024); // autosave every 32MB
_outputTree—>Branch("EventNr", &_eventNr, "EventNr/I");
_outputTree->Branch("NumHit" ,& NHits,"NumHit/I");
_outputTree->Branch("NHitT",& NHitsT,"NHitT/I");
_outputTree->Branch("PosX",&HitPosX, "HitX/F");
_outputTree->Branch("PosY",&HitPosY,"HitY/F"};
_outputTree->Branch("PosZ",&HitPosZ,"HitZ/F"};
_outputTree—>Branch("HitEn",&HitE,"HitEn/F");
_outputTree—>Branch("HitEnErr" ,&HitEnError, "HitEnErr/F");
_outputTree->Branch("MCPID", &MCPID, "MCPID/I");
_outputTree->Branch("MCTrkID", &MCTrkPID, "MCTrkID/I");
_outputTree->Branch("MCPEx", &MCPEx, "MCPEx/F");
_outputTree->Branch("MCPEy", &MCPEy, "MCPEy/F");
_outputTree->Branch("MCPEz", &MCPEz, "MCPEz/F");
_outputTree—>Branch("MCPER", &MCPER, "MCPER/F"); //Radius of EndP
_outputTree—>Branch("HitFlag",&HitFlag,"HitFlag/I");
_outputTree->Branch("ID@",& ID@,"1D0/I1");
_outputTree->Branch("ID1",& ID1,"ID1/1");
_outputTree->Branch("M" ,&_M,"M/I1");
_outputTree->Branch("s",&_5,"S/I");

_outputTree->Branch("I",& I,"I/I");
_outputTree->Branch("J",&_1,"1/1");

_outputTree—>Branch("K",& _K,"K/I");

_outputTree->Branch("M2" ,&_M2,"M2/1");
_outputTree->Branch("M1",& M1,"M1/I");
_outputTree->Branch("Seg",& Seg,"Seg/I");
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Event loop: fill your root file

void PrintHit::processEvent( LCEvent * evtP )

{
if (evtP)
{
try
{

_eventNr=evtP->getEventNumber();

_Num++;

1T (_Numi%100==0)

{

std: :cout<<_Num<<" events have been processed"<<std::endl;
std::cout<<" Number of Collections "<< _hcalCollections.size() <<std::endl;
2
_outputTree—=Fill();
2
}
else
{
std::cout<<"Cannot found Simulated CaloHits or CaloHits!"<<std::endl;
}
}catch (leio::DataNotAvailableException zero) { }
}
}
catch (lcio::DataNotAvailableException err) { }
}
}
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Read the data: use Icio class

else if (col->getTypeName() ==LCIO::SIMCALORIMETERHIT)
{

CellIDDecoder<SimCalorimeterHit> idDecoderl( col )} :

for (int j(@); j < numElements; ++j) {
SimCalorimeterHit #a_DHcalhit = dynamic_cast<SimCalorimeterHit*>( col->getElementAt( j ) ) ;

HitPosX=a_DHcalhit->getPosition()[@];
HitPosY=a_DHcalhit-=getPosition()[1];
HitPosZ=a_DHcalhit->getPosition()[2];
HitE=a_DHcalhit->getEnergy();
_ID@=a_DHcalhit->getCellIDO();

_M=_ID0 & @xoooeeea’;

_S=(_IDP & 0x00000038)>>3;
_I=(_IDe & 0x000BTFCO)>>6;
_J=(_ID@ & 0xPOFF8008)>>15;
_K=(_ID@ & @x3F000000)>>24;
_M2=(_M2 & ©0x40000000)>>30;
_M1=(_M1 & ©xB0000000)>>31;
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O

void PrintHit::end()

{
if (_outputTree) {
TFile *tree_file =
tree_file->Write();
delete tree_file;
}
}
19/10/2013

utput the root file

_outputTree->GetCurrentFile(); //just in case we switched to a new file
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Usage of Marlin

Write/Modify your own source code

Generate the make file using Cmake:

cd $AnaGeo

mkdir build

cd build

HFcmake ( = cmake -C $ILCSoft.cmake ..)
Compile

make install

Load your module to Marlin: export the Marlin_LDD variable

cd $AnaGeo
. loadLDD.sh
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CMake

® 00 — — | Druid — mangi@Ixslc5 12:~/Analysis /Arbor /ArborF 1/build — ssh — 231x59

"builds' —= "build'

[mangi@lxs1lc512 ArborF1]$ cd build

[mangi@lxs1c512 buildl$

[mangi@lxslc512 buildls

[mangi@lxs1c512 build]$ which HFcmake

alias HFcmake='cmake -C fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vBl-16/ILCSoft. cmake ..
~/Software/ilcsoft/vRl-16/CMake/2.8.5/bin/cmake

[mangi@lxs1c512 build]l$ HFcmake

loading initial cache file fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vBl-16/ILCSoft. cmake

—— The C compiler identification is GNU

-— The CXX compiler identification is GNU

—— Check for working C compiler: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@l-16/mysglfusr/binfgecc

-- Check for working C compiler: /fafs/ihep.ac.cn/users/m/mangi/Software/ilcsoft/vBl-16/mysgl/usr/binfgcc —— works

-— Detecting C compiler ABI info

-— Detecting C compiler ABI info - done

-— Check for working CXX compiler: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vRl-16/mysql/usr/bin/c++

-— Check for working CXX compiler: fafs/ihep.ac.cn/users/m/mangi/Software/ilcsoft/vR@l-16/mysql/usr/bin/c++ —— works

—— Detecting CXX compiler ABI info

—— Detecting CXX compiler ABI info - done

-- Check for ILCUTIL (1.8.0)

—— Found ILCSOFT_CMAKE_MODULES: fafs/ihep.ac.cnfusers/m/mangifSoftware/ilcsoft/vel-16/ilcutil/vBl1-08/cmakemodules

-— Found ILCUTIL: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1l-16/1ilcutil/vB1l-08

-— Check for Marlin (1.4.0)

-— Check for Marlin_LIBRARIES: Marlin

-— Check for Marlin_MARLIN_LIBRARY: /fafs/ihep.ac.cnfusers/m/mangisSoftware/ilcsoft/v@l-16/Marlin/vel-04/1ib/libMarlin.so — ok

—— Found Marlin: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/Marlin/vB1-84 (Required is at least wersion "1.8")

—— Check for MarlinUtil (1.5.3)

—— Check for MarlinUtil_LIBRARIES: MarlinUtil

-— Check for MarlinUtil_MARLINUTIL_LIBRARY: /afs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@l-16/Marlinltil/vB1l-85-83/1ib/1ibMarlinltil.so —- ok

-— Found MarlinUtil: fafsfihep.ac.cnfusers/m/mangi/Software/ilesoft/ve1-16/MarlinUtil/ve1-85-03 (Required is at least wersion "1.8")

-- Check for ROOT_CONFIG_EXECUTABLE: /afs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@l-16/root/5.28,088F/bin/root-config

—— Check for ROOT (5.28.880)

-— Check for ROOT_EXECUTABLE: /fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1l-16/root/5.28.00F/bin/root

—— Check for ROOT_CINT_EXECUTABLE: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@l-16/root/5.28.00f/bin/rootcint

-— Check for ROOT_LIBRARIES: Core;Cint;RIO;MNet;Hist;Graf;Graf3d;Gpad;Tree;Rint;Postscript;Matrix;Physics;MathCore;Thread

—— Check for ROOT_CORE_LIBRARY: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/root/5.28.080F/lib/1libClore.so —— ok

-— Check for ROOT_CINT_LIBRARY: /fafs/ihep.ac.cn/users/m/mangi/Software/ilcsoft/v@l-16/root/5.28.00F/1ib/1libCint.s0 —— ok

-— Check for ROOT_RIO_LIBRARY: /fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1-16/root/5.28.00F/11ib/1ibRI0.s0 — ok

—-— Check for ROOT_MNET_LIBRARY: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vel-16/root/5.28.00F/1ib/libNet.s0 — ok

-— Check for ROOT_HIST_LIBRARY: /fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/root/5.28.00F/11ib/1ibHist.s0 — ok

-— Check for ROOT_GRAF_LIBRARY: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/root/5.28.00F/lib/libGraf.so0 —— ok

—— Check for ROOT_GRAF3D_LIBRARY: /Jafs/ihep.ac.cn/users/m/mangi/Software/ilcsoft/v@1-16/root/5.28.00F/1ib/1ibGraf3d.so —— ok

-— Check for ROOT_GPAD_LIBRARY: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/root/5.28.00F/lib/1libGpad.so —— ok

-— Check for ROOT_TREE_LIBRARY: /fafs/ihep.ac.cn/users/m/mangi/Software/ilcsoft/v@l-16/root/5.28.00F/1ib/1ibTree.so0 —- ok

-— Check for ROOT_RINT_LIBRARY: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/root/5.28.080F/lib/1ibRint.s0 —— ok

-— Check for ROOT_POSTSCRIPT_LIBRARY: /afs/ihep.ac.cnfusers/m/manqi/Software/ilcsoft/vR@1-16/root/5.28.08f/1ib/1libPostscript.so — ok

-— Check for ROOT_MATRIX_LIBRARY: /afs/ihep.ac.cn/users/m/mangi/Software/ilcsoft/v@1l-16/root/5.2B8.00F/1ib/libMatrix.s0 —- ok

-— Check for ROOT_PHYSICS_LIBRARY: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1l-16/root/5.28.00F/1ib/1ibPhysics.s0 — ok

-— Check for ROOT_MATHCORE_LIBRARY: /afs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1l-16/root/5.28.08F/1ib/1ibMathCore.s0 —— ok

—— Check for ROOT_THREAD_LIBRARY: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vR1l-16/root/5.28.008F/1ib/1ibThread.so — ok

-— Check for libdl.se: /fusr/lib64/1libdl.so

—— Found ROOT: fafs/ihep.ac.cnfusers/m/mangi/Software/ilesoft/vll-16/root/5.28.00F/include

-— Change wvalues with: cmake -D=Variable===Value=
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Make install

®00 || Druid — mangi@Ixslc512:~/Analysis /Arbor/ArborF1/build — ssh — 231x59 i

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vBl-16/MarlinFastlet/ve8-01;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/LCTuple/vd1-01;

-— fats/ihep.ac.enfusers/m/mangi/Software/ilesoft/vel-16/MarlinKinfit/veRe-01-02;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1-16/MarlinTrk/ve1-18-01;

-— fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/KiTrack/vdl-04;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1-16/KiTrackMarlin/v@1-04;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1-16/MarlinTrkProcessors/v@1-89;
- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1-16/Clupatra/vee-89-01;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/LCFIPlus/v@@-B5-02;

- fafs/ihep.ac.cn/users/m/mangi/Software/ilcsoft/v@l-16/ForwardTracking/v@1l-87;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1-16/pathfinder/ven-02;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1l-16/MarlinTPC/vOR-10;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/bbq/vOR0-01-82;

-— fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vBl-16/Garlic/v2.18.1;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/root/5.28.08F;

-— fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/CLHEP/2.1.1.8;

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1-16/gs1/1.14;

-— fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/ve1l-16/0T/4.7.4;

—— CMAKE_MODULE_PATH =

- fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1-16/ilcutil/vRe1-80/cmakemodules;

—— Configuring done

-— Generating done

-— Build files have been written to: fafs/fihep.ac.cnfusers/m/mangi/Analysis/Arbor/ArborFl/build

[mangi@lxslc512 buildls

[mangi@lxs1e512 buildls

[mangi@lxslc512 buildls

[mangi@lxs1c512 buildls

[mangi@lxs1lc512 build]$ make install

Scanning dependencies of target RangerFl

[ 12%] Building CXX object CMakeFiles/RangerFl.dir/src/BushConnect.cc.o
fafs/ihep.ac.cnfusers/mfmangi/Analysis/Arbor/ArborFl/src/BushConnect.cc: In member function 'woid BushConnect::ParticleReco(EVENT::LCEvents)':
fafs/ihep.ac.cnfusers/m/mangi/Analysis/Arbor/ArborFl/src/BushConnect.cc:572: warning: unused variable 'MissTrkE'
fafs/ihep.ac.cnfusers/mfmangi/Analysis/Arbor/ArborFl/src/BushConnect.cc: In member function 'woid BushConnect::RecoFromMCP({EVENT::LCEvents)':
fafs/ihep.ac.cnfusers/m/mangi/Analysis/Arbor/ArborFl/srcf/BushConnect.cc:B828: warning: unused wvariable 'totalTRKEn'
fafs/ihep.ac.cnfusers/m/manqi/Analysis/Arbor/ArborFl/src/BushConnect.cc:914: warning: unused wvariable 'tmpMCPBushDis'
fafs/ihep.ac.cnfusers/m/mangi/Analysis fArbor/ArborFl/sre/BushConnect.cc:818: warning: unused variable 'BushDist’

[ 25%] Building CXX object CMakeFiles/RangerFl.dir/src/BranchConnect.cc.o

[ 37%] Building CXX object CMakeFiles/RangerFl.dir/src/ArborTool.cc.o

fafs/ihep.ac.cnfusers/mfmangi/Analysis/Arbor/ArborFl/src/ArborTool.cc: In function ‘TVector3 ECALHitPos(EVENT::MCParticlex, TVector3&)':
fafs/ihep.ac.cnfusers/m/manqi/Analysis/Arbor/ArborFl/src/ArborTool.cc:B59: warning: unused variable ‘Coff_B'

[ 58%] Building CXX object Fl.dir/src/BranchAna.cc.o

[ 62%] Buil C¥X object Fl.dir/src/G2CD.cc.o

[ 75%] Buil CX¥ object g .dir/src/BushMeasure.cc.o

[ B7%] Bui g CXX object CMakeFiles/RangerFl.dir/src/ArborPID.cc.o

[1@@%] Building CXX object CMakeFiles/RangerFl.dir/src/Ranger.cc.o

Linking CXX shared library lib/libRangerFl.so

[18B%] Built target RangerF1l

Install the project...

— Install configuration: "RelWithDebInfo"

-— Installing: fafs/ihep.ac.cnfusers/m/mangi/Analysis/Arbor/ArborFl1/1ib/1ibRangerFl.s0.8.8.8

-— Up-to-date: fafs/ihep.ac.cnfusers/m/mangi/Analysis/Arbor/ArborF1/1lib/1ibRangerFl.s0.8.8

-— Up-to-date: fafs/ihep.ac.cnfusers/m/mangi/Analysis/Arbor/ArborFl/1lib/1ibRangerFl.so

-— Set runtime path of "/fafs/ihep.ac.cnfusers/m/mangi/Analysis/Arbor/ArborFl/1ib/1ibRangerFl.so0.8.8.8" to "/fafs/ihep.ac.cnfusers/m/manqgi/Analysis/Arbor/ArborFl/1ib:/afs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1-16/Marlin/ve1-04
flib:/afs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@l-16/1cio/v@2-03-81/1ib: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@l-16/mysqlifusr/1lib64: fafs/ihep.ac.cn/users/m/mangi/Software/ilcsoft/ve@l-16/gear/v01l-02-82/1ib: /afs/ihep.
ac.cnfusers/m/manqi/Software/ilcsoft/vB1-16/CLHEP/2.1.1.8/1ib: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/vB1-16/ilcutil/v@1-88/1lib: /fafs/ihep.ac.cnfusers/m/manqi/Software/ilcsoft/vB1l-16/Marlinltil/v@1-85-83/1ib: fafs/ihep.ac.cn/u
sers/m/mangi/Software/ilcsoft/v@1-16/CED/vB1-87/1ib: fafs/ihep.ac.cnfusers/m/mangi/Software/ilcsoft/v@1l-16/root/5.26.08F/1ib"

[mangi@lxsle512 buildls [
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Usage of Marlin

 Load the library to Marlin by setting the environment variable MARLIN_DLL

[mangi@lxs1c512 ArborFl]ls 1s

Arbor_ZH_F1_8@5_889.slcio Arbor_ZH.root build buildbk Bush#na_ZH.root ecdb.log CMakelists.txt dinclude IsoHit.root 1ib 1leadlDD.sh sre steer
[mangi@lxs1c512 ArborFl]s

[mangi@lxs1c512 ArborFlls
[mangi@lxs1c512 ArborFl]$ cat loadLDD.sh
#! /bin/bash

#source env.sh

unset MARLIM_DLL

export MARLIN_DLL=%PWD/lib/1libRangerFl.so
[mangi@lxs1c512 ArborFlls

« Control your module with steering file:

- Useful command: print the reference steering file/verify if your module is
properly loaded

SMARLIN/bin/Marlin -I or SMARLIN/bin/Marlin -x
- To execute:

$MARLIN/bin/Marlin mymodule.steer
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Run

RS i MAEE § ATt ¥ M E A M A M AT M MMM A M e 1 Art ey
[ DEBUG "Marlin"] ProcessorEventSeeder: Refresh Seeds using 1918661987 as seed for srand( seed
[ DEBUG "Marlin"] ProcessorEventSeeder: Refresh Seeds using 2423952853 as seed for srand( seed
[ DEBUG "Marlin"] ProcessorEventSeeder: Refresh Seeds using 2423952053 as seed for srand( seed
[ DEBUG "Marlin"] ProcessorEventSeeder: Refresh Seeds using 2925365585 as seed for srand( seed
[ DEBUG "Marlin"] ProcessorEventSeeder: Refresh Seeds using 2925365585 as seed for srand( seed
[ DEBUG "Marlin"] ProcessorEventSeeder: Refresh Seeds using 1887322515 as seed for srand( seed
[ DEBUG "Marlin"] ProcessorEventSeeder: Refresh Seeds using 1887322515 as seed for srand( seed
[ VERBOSE "MyPrintHit"] 1@®e@ events have been processed
[ VERBOSE "MyPrintHit"] Number of Collections 9
[ MESSAGE "Marlin"]

[ MESSAGE "Marlin"] Events skipped by processors :
[ MESSAGE "Marlin"] Total: @
[ MESSAGE "Marlin"]
[ MESSAGE "Marlin"]
[ MESSAGE "Marlin"]
[ MESSAGE "Marlin"] Time used by processors ( in processEvent() )
[ MESSAGE "Marlin"]
[ MESSAGE "Marlin"] MyPrintHit 9.900000e-01 s in 1000 events
[ MESSAGE "Marlin"] Total: 9.900000e-01 s in 100@ events
[ MESSAGE "Marlin"]
[mangi@lxs1c509 AnaGeol$
[mangi@lxs1c509 AnaGeol$
[mangi@lxs1c509 AnaGeol$
[mangqi@lxs1c509 AnaGeo]$ 1s
build cdb.log CMakeLists.txt include 1ib TloadLDD.sh Muon_R1365_80GeV.root src steer
[mangi@lxs1c509 AnaGeol$
[mangi@lxs1lc509 AnaGeol$
[mangi@lxs1lc509 AnaGeol$
[mangqi@lxslc509 AnaGeol$ root -1 Muon_R1365_88GeV. root
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Summary

» 40 packages, ~10 commands.
e LCIO: data format

* Marlin: data manger

 Mokka: Geant4 Full Simulation
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Important Executable

e LCIO: dumpevent, anajob
 Mokka: sh ./MuonSimu.sh
 Marlin:
- Usage:
e loadLDD.sh
 Marlin -
e Marlin Mysteer.steer
- Compile:
 Cmake: Hfcmake = cmake -C ILCSoft.cmake .

 Make install
e Druid: Druid *.slcio *gdml.root
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Homework: Event Display

« Explore Druid, using hotkeys (w, e, r, j, k), your mouse, and
« Snapshot/Save with whatever geometry, whatever data

sample (better matched with geometry) and whatever style

« Send your favorite Event Display to

(the mail should be named “Event display at Nankai Training’)

Manqi.ruan@ihep.ac.cn
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Hit Map: Ecal

| HitX:HitY:M:S {Seg < 2} | | Hit Map in Ecal Endcap |

Index M: Module number: Ecal/Hcal Barrel is divided into 5 modules along Z direction.
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Hit Map: Hcal Barrel

XY Map in Hcal Barrel

00000

000000

A la videau structure
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Hit Map: Hcal Endcap

Hit Map in Ecal Endcap
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HitMap: Muon

XY Map in Muon Barrel XY Map in Muon EndCap

3 T X f
T | T |
5000— 5000—
0 o
-5000(— -5000—

L | | | | | | | L | | | | | | |

-5000 0 5000 -5000 0 5000

HitY HitY

No obvious defect tagged.
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