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FairRoot history
‘ Q2010 + 2011
\/2009 * ASYEOSRoot
2006
« PandaRoot
‘ « FairRoot as
2004 base package

« First release  * MPDRoot
of CbmRoot (NICA)

o
2003

« VMC
Concept
for CBM
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Experiments using FairRoot at FAIR-GSI

o Panda, CBM
o Should be known

o ASYEOS
o Measurement of the symmetry energy for asymmetric nuclear
matter
o Running experiment at GSI using the Aladin Magnet and the Land
detector
o NUSTAR
« Adopted by R3B and other nuclear physics experiments (ELISE,

ASYEOS, EXL (Active Target), RIBRAS (Sao Paulo)...)

« Adopted by the NUSTAR SWG as the main framework for
simulation and analysis

e Chosen as the main framework for the Joint Research Activities

JRAO05 of ENSAR (SINuRSE: Simulations for Nuclear and
Structure in Europe )
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Experiments using FairRoot outside FAIR-GSI

o MPD
a Multi Purpose Detector at the Nuclotron-based [on Collider
fAcillity
o study of hot and dense baryonic matter
0 http://nica.jinr.ru/

o EIC
o Electron Ion Collider
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EIC

* Proposed new accelerator at the Brookhaven National Lab

* Energy ranges:
o 5-30 GeV elctrons
o 50-325 GeV polarized protons or up to 130 GeV/u gold ions

* Some nice statements taken from a talk given by Yulia Zulka
http://www.phenix.bnl.gov/WWW /publish/elke/EIC/TF-Meetings/

« EICRoot opens path forward to
, SO we can make stronger case for Letter of Intent / CDR,
utilizing newest software designed for HEP, using single software package.

» Well-designed underlying framework (FairRoot) allows rapid progress with
simulations. Some basic checks were described in this presentation. Large
user base allows
for testing, with minimal effort.
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Implemented EIC Geometry Overview

———

EIC

3D render (raytrace) of the implemented EIC geometry (based on pdf table)

* Proposed new accelg

* Energy ranges:
o 5-30 GeV elctrons
o 50-325 GeV polarize

* Some nice statemen
MAGNET

http ://WWW.pheniX. random ROOT colors — no color coding 12

« EICRoot opens path forward to
, SO we can make stronger case for Letter of Intent / CDR,
utilizing newest software designed for HEP, using single software package.

» Well-designed underlying framework (FairRoot) allows rapid progress with
simulations. Some basic checks were described in this presentation. Large
user base allows
for testing, with minimal effort.



Implemented EIC Geometry Overview

———

EIC

3D render (raytrace) of the implemented EIC geometry (based on pdf table)

\%/

* Proposed new accelg

® Energyranges: .

MC Hits display: five e generated hits in SIT

MAGNET
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FairBoxGenerator: 5 electrons with p = 1 GeV, fired at random eta / phi for a hit test 13
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New and ongoing developments:

* Proof Integration in FairRoot (See talk by Radek)

e MBS API is now in FairRoot:

- Reading Imd files (ready)
- Communicating with the DAQ directly (API is available)

* Event time:
o During Simulation (old)

o After Simulation (new)
* Signal-Background mixing (event or time based)
* Time dependent simulation (See talk by Tobias)
* New concept for Database connectivity
* GPU usage
* Webtools
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PROOVF 1n FairRoot

® PROOF - Parallel ROOt Facility:

- Extension of ROOT allowing transparent analysis of large sets of ROOT
files 1n parallel on remote computer clusters or multi-core computers
(ROOT Users Guide)

- The data processed with PROOF can reside on local computer, PROOF
cluster disks or grid

® PROOF integration to FairRoot - goals:

- implement the necessary FairRoot changes in the base classes
(accessible to all experiment codes using FairRoot)

- minimize changes, which the user has to implement 1n order to run on
PROOF (both in users’ code and the starting macros)



M
Fully integrated in FairRoot

® No changes in user code
® Changes in macro: fRun->Run(start,end, proof”);
® Using PROOF pays off for analysis of large amounts of data

® For results please see Radeks talk
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Time dependent simulation

* Monte-Carlo simulations deliver events that can be treated completely
independent of each other and time between events does not play a role.

* This is not the reality in experiments:
- Sensor elements are still blocked from previous hits
o Electronic is still busy
o Hits too close in time cannot be distinguished

@) coe

- PANDA and CBM:

« Continuous beam with Poisson statistics -> many events with short time
between them

» No hardware trigger
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FairRoot Database connectivity (Concept)

* Fast varying setup in nuclear physics experiments, urging the

framework to support Database connectivity

* New Database interface design based on RDBC (TSQLServer)

as lowest level API which provides uniform interface to Oracle,

MySQL, PgSQL, SapDb.

Query order o
gSQal

gl

ORACL S

\—_’/

Ascii tables: for testing of new
and non standard data

Local MySQL: for standard production work data

Remote ORACLE: As archiving store

13



WRDREBARECORection (concept) ———

ROOT TSQLServer > >Ora_cl_e<
MySQL
Denis Bertini
@GSI Mohammad Al-Turany POStgl’eSCﬂ

/ FairRoot \

N ———
R

* RootFilelo

o AsciiFilel0 @KVI

* TSQLIO(Generic & detector .
pars) Mohammad Babai
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FairRoot Database connectivity (Status)

* Remove the HADES Oracle implementation from repository

* Keep the Run time data as interface

* Replace the Oracle 10 classes by a TSQLServer based implementation
* Experiments are free to choose data there favorite data base, design

the tables and choose how to validate
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CAD to Root converter

* Each experiment (Panda, CBM and R3B) has his own converter

* Isit possible to join the efforts?
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R3BRoot : CAD to ROOT a practical approach

Geo. information extracted using perl scripts:
—— mode;m (ISO) alveolus and crystal dimension and positioning

- -314,7260910565587400, -0.7717617297907947108, 463 QUUZ)EQBEZB)EB[ 0] N -0. B 9986205347545745000, 3.081
S I EP—2 1 4 314 , -0, 6] 5 43 OUB B 6266771558422109500 -0, 48200, , 1,223
- -0. 7500, ﬂ 6770281520371809200 -0 BSZSZSQSENZQESSMBB B 99352953475457653% -1.57

-311
-310.7370263113081100, -0.5627637650759886600, 313 4313752113540700 0 58543%12675‘6426% “ , 1,544
-309 -0, -0. 399352953475457653% 2511
eXC ange -308.5815757419345000, -0.4497413273807756200, 234 8119006061397200 0 5836428300573804900, B 03058742461777067000, B 8114341971952276000 -0. , 1321
-307 -0, ﬂ 8521620341794203800 -0 ESZJZSQSENZQBMEBB B QQ&EZBS]ATNSNEBEB -1
-307.1968058719007200, -0.3771686136742576600, 167 0508814822373200 0 4524153167179813500, B BSIAM 1 , 7,638
-306.0031785033870100, -0.3146132539989995300, 133.5892176749463000 B 37284015688170580600, B E19539724751134534% B QQ&EZBS]ATNSNEBEB -4.58
— 0w) fOI’mat -304.,7667125215552960, -0.2498128177321850000, 101. B 9557915411275293230 -0. 48900, -2.4
.I a -303 -0.168481 700 D 1971275094779554900, 0, B 99562953475457639%, 1, SBB
e -301 , -0.099711. 35 514331234577295% 0.09325179495782837108, 0. %45971194579953672% 0. 99553!553412!7913% -0, ),
-299,9281165671217200, 0 -0.001637 -, aeeaazgswsasnsaaa,
-298.5484686123114700, 0.07607153659151974500, -Z7 451612789410559% -0.116381 -B 718586100, 0. -0, 48200, , 9
-296,8931351686063100, 0,1626238863490350208, ~59. 61787521612100400 -0, -0.01152132931756377400, 0. -), a.eesszgswsasnsaeo, 2.
~-0.34097° -98. -0, 990 01681337322184366100, 0. -0, , 0. 1
-308.. -0 140, -0, .021?17231640727957%, ] -0. 0
® 43101 -0.5303202579172160' wu, 184 13100 -0, .n 035800, 0.8591 -0, X
311, -230.7380548143470800 -0.5910752911444796500, - 0. 708600 -0, 0
-312.9339234256945000, -B 67783520415427109% -260.4892137638935900 -0.6501235423454386000, -B 03454320112748918800, 0.751 -0.0! , 0.

User configurable perl script
generates Root (C++) geo
implementation

# Thickness of the alveolar carbon fiber in cm. It only affects to the side facing the target.

# Other sides are given by CAD model

# NOTE: THE WRAPPING THICKNESS REDUCES THE SIZE OF THE CRYSTAL, WHILE THE ALVEOLAR THICKNESS
ONLY CHANGES THE LOCATION OF THE CRYSTAL, MOVING IT UP IN THE ALVEOLI. THIS CHANGE

IN POSITION INCREASES ALSO THE LATERAL ALVEOLAR MATTER THICKNESS BETWEEN CRYSTALS IN

DIFFERENT ALVEOLI, BUT MUCH LESS THAN THE

THE_NOMINAL VALUE OF ALVEOLARTHICKNESS (8.03CM) DETERMINE THE POSITION OF THE CRISTALS

-38 IN THE ALVEOLI (EXCEPT OF THE MOVEMENT UP AND DOWN INCREASING OR DECREASING IT)

ST T

$alveolarThickness=0.03;
SwrappingThickness=0.0
#$wrappingThickness=0
# Length of the different crystals models

@crystalLength=(19.5,19.5,19.0,19.0,18.0, 1
. Siengsho(1s.2,19,, 10,010 User selects carbon fibre and wrappin
Geometry support in R3BRoot: SRSl o ey auvsrarearteions ppIng

: , PRl Ry S thicknesses
- Support for different geometrlcal SPan(INPUTETLEL o 40ccn the” aloaeii positions and main axis directions fils

open(INPUTFILE2) #0pen the dimensions of the alveoli file
open(INPUTFILE3) #0pen the vertex of all crystals file
open(OUTPUTFILE, ">$O0UTPUTFILE");

#Analyze all lines in input files, get contents and organize in arrays

version recompilation, ((R3BCalo *)calo)-
>SelectGeometryVersion(6)

-crystal geo parameters available in the srrsmssesseses

print OUTPUTFILE "\t phiEuler = 18@.*TMath:
print OUTPUTFILE "\t thetaEuler = 180.%*TMa
print OUTPUTFILE "\t psiEuler = 18@.*TMath

code R3BCaloHitFinde ::GetAngles(Int_t iD, Double_t* Yo t

print OUTPUTFILE "\t phiEuler = 18@.*TMath:

:ATan2(",$zx[$h],",", —szy[sh].”)/TMath tPi(); \n";
:ATan2(",$2x[$h],"/TMath: :Sin(TM, :Pi()*phiEuler/180.),", $zz[$h],
Sin(",$xz[$h],"/TMath::Sin(TMath::Pi()*thetaEuler/180.))/THath::Pi

Tan2(",-$zx[$h],",",$2zy[$h],")/TMath: :Pi(); \n";

%* . * . print OUTPUTFILE "\t thetaEuler = 180.%TMath::ATan2{",$zx[$hi,"/TMath::Sin(TMath::Pi()*phiEuler/180.),",$zz[$h],
polar’ Double t aZ]muthal’ Double t rho)’ print OUTPUTFILE "\t psiEuler = 188.*TMath::ASin(",$xz[$h],"/TMath::Sin(TMath::Pi()*thetaEuler/180.))/THath::Pi(
- - 3
#print OUTPUTFILE "\t cout << \"rotAlv_",$h+1,"_",$m," \" << phiEuler << \" \" << thetaEuler << \" \" << psiEuler
print OUTPUTFILE "\t TGeoRotation *rotAlv_",$h+1," = new TGeoRotation(\"rotAlv",$h+1,"\",phiEuler,thetaEuler,psiEu
for(srot=

$rot<32; $rot++) {
if(srot ) {
print OUTPUTFILE "\t TGeoCombiTrans* transAlv_",$h+1,"_",$rot," = new TGeoCombiTrans(",$x[$h],",",sy[sh],",",$
seialell

% tha chift in +ha 2luanli rantar tn ane Af the farar chanld ha Sncludad. +rancfaf mabbc the camodead
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GPU usage examples in
FairRoot
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Porting track finder/Fitter to CUDA
A1 1

Original code is not optimized for parallel

architectures

Lookup tables are used for the
mathematical functions (Code is designed
to work on FPGA)

N [ N

Redesign the code into many
functions (kernels) instead of one

~__ _main

Use the standard mathematical
libraries delivered by NVIDIA

- ~—— W! ﬂ -
|
;‘1
12.12.11 PANDA GlldB\NO shop




A total improvement of factor 200 compared to the
original code on an Intel Xeon CPU W3505 @ 2.53 GHz

total runtime (without Z-Analysis)
startUp()
setOrigin()

clear Hough and Peaks (memset on GPU)
conformalAndHough()
findPeaksIinHoughSpace()

findDoublePointPeaksinHoughSpace()
collectPeaks()

sortPeaks()

resetOrigin()

countPointsCloseToTrackAndTrackParams()
collectSimilarTracks()
collectSimilarTracks2()

getPointsOnTrack()
nullifyPointsOfThisTrack()

clear Hough space (memset on GPU)
secondHough()
findPeaksInHoughSpaceAgain()
collectTracks()

12.12.11

117138 199
0.25 0.0122 20
0.25 0.0119 21

3 0.0463 65
73 0.8363 87
51 0.497 103
4 0.0645 62
4 0.066 61
0.25 0.0368 7
0.25 0.0121 21
22444 0.9581 23426
4 2.3506 2
0.25 0.0187 13
0.25 0.0106 24
2 0.0024 833
0.25 0.0734 3
290 0.2373 1222
0.25 0.0368 7

PANDA Grid Workshop

2%
25%
100%
25%
100%
100%
100%
2%
25%
33%
67%
2%
33%
33%
100%
4%
66%
2%

runs (num_points) times
runs (num_points) times

runs (num_points) times
runs (num_points) times
runs (num_points) times

runs (num_points) times
runs (num_points) times
runs (num_points) times
runs (num_points) times

runs once

runs once

runs once
runs (num_tracks) times
runs (num_tracks) times
runs (num_tracks) times
runs (num_tracks) times
runs (num_tracks) times
runs (num_tracks) times
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Plans for the Online:
Online track finding and fitting with GPU

* In collaboration with the GSI EE, build a proto type for an online system
o Use the PEXOR card to get data to PC
o PEXOR driver allocate a buffer in PC memory and write the data to it

o The GPU uses the Zero copy to access the Data, analyze it and write the results

>
—
(@)
&
(D)
=
)
(@
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PEXARIA (PCI-Express To Optical Link Interface)

 The GSI PEXOR is a PCI
express card provides a
complete development
platform for designing
and verifying
applications based on the
Lattice SCM FPGA family.

« Four 4 gigabit optical
transceivers.

12.12.11 PANDA Grid Workshop



NVIDIA GPUDirect™

Without GPUDirect With GPUDirect
Same data copied three times: Data only copied twice
1. GPU writes to pinned sysmem1 Sharing pinned system memory makes
2. CPU copies from sysmem1 to sysmem2 sysmem-to-sysmem copy unnecessary

3. InfiniBand driver copies from sysmem2

InfiniBand

InfiniBand

T
=

12.12.11 PANDA Grid Workshop
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New Webpage

* Own webserver with Drupal as Content Management System
- More easy to maintain then old system

o Most of the old content was already moved to the new server
* Same webpage as before: fairroot.gsi.de

* Please check and give feedback
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e NO FairRoot
[4 I [ J ‘llﬂ http://fairroot.gsi.de/ [ RSS | C] (Q' Google \

&2 [ Gesicherte ...ode Checkers Gesicherte Tabs 24.10.11= Chef Config...Source Wiki Zotero | Home Paul E. McKe...ey's Journal Transparent...e Develop »
GSI Forum: Meetings => collabor... ‘ / - fairroot - Trac 1 http:/ /ribfuser.riken.jp/conf/nus... FairRoot +

New We [ ]

* Ownwe

o Moree

o Most of

* Same we

® Pleasec

Recent blog posts

FairRoot Bt

¢ New HOW TOs are added

The FairRoot framework is fully based on the ROOT system. The user can create simulated data and/or o Buqgfix for FairSoft releases Feb11 and May11
perform analysis with the same framework. Moreover, Geant3 and Geant4 transport engines are supported,

however the user code that creates simulated data do not depend on a particular monte carlo engine. The 04 ¢

framework delivers base classes which enable the users to construct their detectors and /or analysis tasks e External packages (May11) is available

in asimple way, it also delivers some general functionality like track visualization. Moreover an interface for reading e External packages (Feb11) is available

magnetic field maps is also implemented.
More

& Posted By adminUser | read more
USER LOGIN »

New HOW TOs are added USERNAME™
New How To are added about Changing default paths and External decayers NOV
A
25 PASSWORD * v
Gehe zu ,http://fairroot.gsi.de/” Y

[\®)
()]
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New Dashboard

* Also a new webserver for the DashBoard

* New version of the software

- could not be installed on the old server

o Provides new functionality

* (Old data will not be migrated

o Can still be accessed on the old server

* Experiments can move to the new server at any time
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New Dashboard T p=snbosrd

o ala

CDash - PandaRoot

| < | » | |45 | + |@htp://cdash.gsi.de/CDash/index.php?project=PandaRoot ¢ | (@~ Google
&9 [J] iHH# Gesicherte ...ode Checkers Gesicherte Tabs 24.10.11= Chef Config...Source Wiki Zotero | Home Paul E. McKe...ey's Journal Transparent...e Developer »
GSI Forum: Meetings => collabor... ] | - fairroot - Trac ] CDash - PandaRoot ‘ SPIEGEL ONLINE - Nachrichten [ +
Login | All Dashboards Friday, December 09 2011 16:04:07 CET B

PANDAROOT

No file changed as of Thursday, December 08 2011 23:00:00 CET Help
Show Filters

Nightly

Also a new webserver fi

Build Time

NotRun | Fail | Pass | Min

s Squeezeb4-linux-
New version of the soft w22 1, | I P

%

Totals

1 Builds

- could not be installed o

No Continuous Builds

o) PrOVideS new functiona No Experimental Builds

Coverage

Old | t hd 11 t I i Site Build Name ' I‘ LOC Tested LOC Untested Date
o . Squeeze64-linux-x86_64-gcc4.4.5- 2011-12-09T15:50:13
Ixir075.gsi.de fairsoft_may11 ‘ 24.01% ’ 84595 267703 CET

> Can still be accessed on REEEEEESEES

\\Y(( Kitware CDash 1.8.2 © 2010 Kitware Inc.

Generated in 0.006 seconds

Experiments can move

N[« C
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CDash : PandaRoot

CDash - PandaRoot

| < | > | \E} L+ [ohnp://cdash,gsi.de/CDash/viewCoverage.php?buildid=148

G] (Q~ Google | PandaRoot (ﬂ (Q~ Google

&2 M Gesicherte ...ode Checkers Gesicherte Tabs 24.10.11=  Chef Config...Source Wiki Zotero | Home Paul E. McKe...ey's Journal Transparent...e Developer > Chef Config...Source Wiki Zotero | Home Paul E. McKe...ey's Journal Transparent...e Developer »
GSI Forum: Meetings => C... 1 CDash : PandaRoot I heise online - Webserver ... I High Performance Serial a... I +c l CDash - PandaRoot I SPIEGEL ONLINE - Nachrichten J +

Coverage started on Friday, December 09 2011 A Friday, December 09 2011 16:04:07 CET -
Total Coverage 19.22

Tested lines 26014 Unsatisfactory coverage

Untested lines 109347

Files Covered 1989 of 2191

Files Sati ily Covered 828

Files Unsatisfactorily

Covered 1363

i _[Show coverage over time]

Low (1046) | Medium (317)

. - SET Help
Filename Status Percentage Line not covered Priority

Jbase/FairBasePointh Low 20.00% None

Jbase/FairFilelnfo.cxx Low 5.00% None

Jbase/FairGenericStack.cxx Low 14.63% None

- Build Time

Jbase/FairHith Low 20.83% None

Jbase/Fairlon.h Low 5.88% None

Jbase/FairMCPointh Low 23.81% None 2011-12-09T715:50:13

) CET

Jbase/FairMesh.cxx Low 3.33% None

Jbase/FairMesh.h Low 2.44% None

Jbase/FairParticle.cxx Low 2.04% None

Jbase/FairParticle.n Low 5.88% None

Jbase/FairRadGridManager.cxx Low 4.35% None

Jbase/FairRadLenManager.cxx Low 4.88% None

Jbase/FairRadLenPointh Low 5.00% None

Jbase/FairRadMapManager.cxx Low 270% None Date
Jbase/FairRadMapPointh Low 4.35% None c4.4.5- 2011-12-09T15:50:13
Jbase/FairRingSorter.cxx Low 1.72% None CET

Jbase/FairRingSorter.h Low 4.76% None

Jbase/FairRingSorterTask.cxx Low 1.72% None

Jbase/FairRingSorterTask.h Low 5.26% None y

CDash 1.8.2 © 2010 Kitware Inc.
Jbase/FairRKPropagator.cxx Low 0.99% None [report problems]
J
Jbase/FairRootManager.cxx Low 38.81% None » 2
v
Ih i Ana cxx. Low 27.04%. None X 7
i

12.12.11
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Elg@

Gesich

GS! Forum: Meeting &2 [

eee

CDash : PandaRoot

[ R | I » ] @ e 0http://cdash.gsi.de/CDash/viewCoverageFiIe.php?buildid=148&ﬁleid=122017

G] CQ' Google

Gesicherte ...ode Checkers

Gesicherte Tabs 24.10.11= Chef Config...Source Wiki Zotero | Home Paul E. McKe...ey's Journal Transparent...e Developer

Coverage started ot

GSI Forum: Meetings => C...

1 / - fairroot - Trac 1 CDash : PandaRoot I heise online - Webserver ... I High Performance Serial a...

Coverage

Total Coverage

Tested lines

Untested lines

Files Covered

Files Satisfactorily Cove
Files Unsatisfactorily
Covered

h_[Show coverage over

Low 1046i Medium (31

Jbase/FairBasePointh

Jbase/FairFilelnfo.cxx
Jbase/FairGenericStack
Jbase/FairHith
Jbase/Fairlon.h
Jbase/FairMCPointh
Jbase/FairMesh.cxx
Jbase/FairMesh.h
Jbase/FairParticle.cxx
Jbase/FairParticle.n
Jbase/FairRadGridMang
Jbase/FairRadLenMana
Jbase/FairRadLenPoint.
Jbase/FairRadMapManz
Jbase/FairRadMapPoint
Jbase/FairRingSorter.cx
Jbase/FairRingSorter.h
Jbase/FairRingSorterTa!

16
16
16
16
16
16
17
17
17
17
17
17
17

17
17
17
18
18
18
18

18
18
18
18
18
18
19
19
19
19
19
19

> Live wey,

9 | }

0 I }

1 [

2 | //Init the Chain ptr

3 | // fcurrent = fChainList.begin();

4 | // foutFile = fRootManager->OpenOutFile(fOutname);
5

I

7 |
8 // Init the RTDB containers
9—

0 FairBaseParSet* par=(FairBaseParSet¥*)
1_
2 |

i /**set the IO Manaier to run with time stﬁs*/

5 |

6 |

7 |

8 | // Assure that basic info is there for the run

9 // if(par && fInputFile) {
o&

1

4
5

Jbase/FairRingSorterTa: } else {
Jbase/FairRKPropagato }
lbaselFairRootManager
//Coj the Event Header Info to Output
__thase/FairRunAna cxx
// Init the containers in Tasks
214 | // fRootManager->SetBranchNameList(par->GetBranchNameList());
215
21
21
218 |
219 | //For mixed input we have to set containers to static becauser of the different run ids
220 | //fRtdb->setContainersstatic(kTRUE);
221 \:
22 b
12. . v 29
'C D) Jal»

N



__—aas ol

Tests and Code Coverage

* Only small part of code base tested at all

* What about the other part?
- Not needed? é Could be removed !
- Bugs inside ? é Nobody knows !!

* Test coverage should be increased

- Not possible when testing the full program (to time consuming)
* But even if the program runs and comes to an end, how do one

knows that the result is correct?

12.12.11 Status FairRoot 30
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Unit Tests for FairRoot

* Solution: Unit Tests
> Test only small blocks of code at the same time
o Check if the result is correct
* Several Unit Test frameworks available
- Evaluation is work in progress
o CxxTest, CppUnit, CppUTest, CppTest (need to be tested)
> Boost Unit Test, GoogleTest (in the testing phase)
* Most promising up to now is the GoogleTest framework
- Easy to use
o All needed functionality up to now

- Test coverage for test case is above 90%
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Summary

* The Framework which started with two people in 2003 as a test for CBM is now the
standard software for at least 3 large collaborations

* Meanwhile a core team of 5 developers and more than 70 registered developers
from the different experiments

* QA system, Ticket system, Wiki, discussion forum are actively used.

* Development of general interest usually finds its way to other experiments by
moving from the specific experiment implementation to FairRoot (more general

things goes even back to ROOT and VMC):
o CAD TO ROOT converter

- Event Display

- Geane track propagator

- Monte-Carlo validation package

- Event generators

http://fairroot.gsi.de
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Event Time In Simulation

Can be set via the FairPrimaryGenerator :

* Set the min and max limit for event time in ns
SetEventTimelnterval(Double_t min, Double _t max)

* Set the mean time for the event in ns
SetEventMeanTime(Double t mean)

* Set the time function for event

SetEventTime(TF1* timeProb)
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Event Time after simulation

Can be set via the FairRunAna

* Set the min and max limit for event time in ns
SetEventTimelnterval(Double_t min, Double _t max)
(Time set via Uniform Random between min and max)

* Set the mean time for the event in ns
SetEventMeanTime(Double t mean)

(Event time is an exponential deviate.)



Event Time

In simulation event time is saved in

o FairMCEventHeader

After simulation it is in

o FairEventHeader

In all cases event time can be access via:

o FairRootManager::GetEventTime()




File Header

° RunlId
* List of TObjStrings presenting the class names of tasks used to
produce this file

* List of FairFileInfo presenting the input files used to produce this

file




.

FairFileInfo class

* Full path of the file
* Size of file in bytes
* File identifier used

* File order in the chain



Event Header

° Runld
* Event Time
* Input file identifier, the file description is in the File header

* Monte-Carlo entry number from input chain



——

Signal-Background mixing

* After simulation
* At the moment we only check that the all input trees contain the
same branches (further checks needed!)

* All can be done from the macro



e
Example of a mixing digi macro

See “Pandaroot/macro/run/example_mix”

* Setting the input files:
Signal

//** Set BG file */

fRun->SetBackgroundFile("sim_stt bg.root"); _ Ché}lp
1dentifiers

//** Set first signal file */
fRun->SetSignalFile("sim_stt sl .root" ;

//** Set second signal file */
fRun->SetSigna1File("sim_stt_s2.r00t"@;



Example of a mixing digi macro

* Adding more files to the signal and background chains:

//** Set BG file */
fRun->AddBackgroundFile("sim_stt bgl.root");

//** Set first signal file */
fRun->AddSignalFile("sim_stt sl 1.root );

//** Set second signal file */
fRun->AddSignalFile("sim_stt s2 1 .root@);

Signal
chain
identifiers



——

Example:
Mix using entries

* For each ~20 entries background one entry from signal chain 1

should be read
fRun->BGWindowWidthNo(20,1)

* for each ~30 entries background one entry from signal chain 2

should be read
fRun->BGWindowWidthNo(30,2)
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Example:
Mix using time

* Set the event mean time, event time will be a random number
generated from (1/T)exp(-x/T)
fRun->SetEventMeanTime(10);

* Each ~100 ns background 1 entry from signal chain 1 will be read
fRun->BGWindowWidthTime(100,1);

* Each ~60 ns background 1 entry from signal chain 2 will be read
fRun->BGWindowWidthTime(60,2);



_— .

Running the macro

[INFO ] Maximum No of Event was set manually to : 120, we will check if there
is enough entries for this!!

[INFO ] Signal chain No1 has : 2 entries

[WARNING] No of Event in signal chain 1 is not enough, the maximum event
number will be reduced to : 20

[INFO ] Signal chain No 2 has : 20 entries

[WARNING] No of Event in Background chain is not enough for all signals in
chain 2

[INFO ] Maximum No of Event will be set to : 20



Output

=A@ mixed_digi_stt.root

----- (Jcbmroot;1

[ cbmout;1

 (JBranchList;1 o
cass=Fairbilenfo
 B-E3fTaskList fPath /pandaroot/macro/run/example mix
- [] PnasttHitProducer RealFast  Size 52607
] PndGeoHandling fldentifier 1
-] PeivalDigiTask fInChainld 0
[ PranvaCiusterTask fName sim_stt sl.root object identifier
=1 fFile List

D sim_stt_bg.root
[ Jsim_stt_s1 root

~~~~~~ D sim_stt_s2.root

[ fmtte class=FairFilelnfo
fPath /pandaroot/macro/run/example mix
- fSize 243274
fldentifier 2
fInChainld 0

fName sim_stt s2.root object identifier



To Do

* More checks before mixing:
- Parameters

- Geometry
* Mixing signal in a sub-set of the detector with the full back ground

simulation



