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General

» . CALICE testbeam program

. ECAL and HCAL prototypes are under construction,
testbeam program is about to start soon

. use LCIO as a persistency framework for data storage

» . Reconstruction software

. gNIKI: general Nodes Interlaced Klustering Implementation
IS an algorithm for calorimeter clustering

. user can easily link it with LCIO for 10



Testbeam data model

> .
proposing a data model for the CALICE testbeam program

> persistency

> flexible implementation
> simple user interface

> efficiency

use LCIO and ROOT frameworks for some simple test
Implementation and benchmarking

general conversion scheme discussed
(from raw/simulation data to analysis data)
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ICALICE testbeam data model
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lexample class TBEcalAux

I
/l'author  : G.Mavromanolakis

/I description: user defined concrete class derived from LCGenericObject class
I

/I comments : uses LCIO v01-03

#ifndef class TBEcalAux
#define class TBEcalAux

#include  "lcio.h"
#include  "EVENT/LCGenericObject.h"
#include  "EVENT/LCObject.h"

using namespace Icio;

class TBEcalAux : public LCGenericObject
{

private:
int  thek;
int thel;
int  theM;
float  theX;
float  theY;
float  theZ;
public:
TBEcalAux () ;

TBEcalAux (int *, float *);
TBEcalAux ( LCObject* );
~TBEcalAux () ;

const  static std::string TypeName;
const  static std::string DataDescription;

const  static int  NumOfintegers;

const  static int  NumOfFloats;

const  static int  NumOfDoubles;
static int  counter;

int  GetK() ; /... User Interface
int GetL() ;/ .
int  GetM() ;// .

float GetX() ;/ .

float  GetY() ;// .

float Getz() ; /...

int getNint () const ; /l..... LCIO Interface
int getNFloat () const ; /. (LCGenericObject
int getNDouble () const ; /I . virtual methods)
int getintval (int index ) const ; .

float  getFloatval (int index ) const ; // .
double getDoubleVal (int index ) const ;// .
.

bool isFixedSize () const ;
const  std::string & getTypeName () const ; .
const  std::string & getDataDescription () const ; Il...

#endif



Benchmarks

» . configuration

> machine: Linux P4 2.66 GHz /512 MB RAM
> libs: ROOT v4.00/08 and LCIO v01-03

> task: write/read 1 ROOT tree or 1 LCIO collection
of N events x 100 hits (1 hit = 3 integers + 3 floats)

LCIO ROOT
100k events size (MB) 28 4
time write (sec) 64 9
time read (sec) 71 19
500k events size (MB) 139 19
time write (sec) 365 48
time read (sec) 328 95




|Data flowchart
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|Data flowchart - details
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Clustering with gNIKI

general Nodes Interlaced Klustering Implementation

» . gNIKI

. algorithm based on minimal spanning tree theory to
Implement a "top-down and then bottom-up" approach to
calorimeter clustering

» . In brief

. use MST clustering algorithm with loose cut to perform
coarse clustering

. then go through MST clusters found in previous step and
refine using a cone-like energy flow clustering algorithm
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Summary

» . CALICE testbeam

. use LCIO data entities asis or implement new through inheritance
and develop a flexible data model suitable for the testbeam program

. conversion scheme (from raw/sim data to analysis data)
with front/back endpoints in LCIO

» . clustering algorithm gNIKI

. standalone C++ code to perform calorimeter clustering

. interface with LCIO to read/write data,
to be developed further to fully use/exploit LCIO entities



