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The 1. issue: A single processing chain

Treating the Emc as one detector, even though there are four, sometimes differently
behaving, subdetectors.
Altering behavior is mostly implemented via if-statements into a baseclass.

The effects:

e Larger, hard to maintain classes

e Hard to include new special functionality for a subdetector
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1. Restructuring: Our proposal - Separate the subdetectors
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1. Restructuring: Our proposal

e Splitting up the processing while deriving sensibly from common-baseclasses solves
our issues

e Hardest part was restructuring the PndEmc as it was overburdened with
responsibility:
1. Creation of MCPoints (actual main responsibility)
2. Handled multiple geometries (solved by splitting)
3. Decoding of detector id (cause of code bloat)
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Separation of the geometry handling

FairDetector

ProcessHits(): virtual void

Initialize(): virtual void

SetGeometryFileName(TString): void

1GeoH: PndGeoHandling
fldMap: PndSensorNameldMap

TmpDecoder: PndSensorNameldMap*

SetldMap(PndSensoridMap ‘map): void

Initialize(): virtual void
ProcessHits(): virtual void
GetDetectorld(): Double_t

<<abstract class>>

DetldToXtalMap: map<int, EmcXtal*>

)
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(TString): void

CreateUniqueSensorld(TString, vector<TString>, ): void

A GetSensorld(TString): Int_t

PndSensorNamePar
— tSensorNames: TObjAray*

SensorinList(TString): Int_t

Getld(TString): Int_t

Createld(TString): virtual Int_t =0;

New Geometry -> New SensorNameldMap
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~ | Getxtal(int )
GetPosition(Int_t): TVector3

EmoXtal”

EmcGeoNeighbouringRelationPar
fNeighbouringList: TObjArray*
GetNeighbouringLIst(): TObjAray*
InitFromFile(TString): void

iNeighbours: std:vector<EmcGeoltem™>

)

IsNeighbour(int_): bool

Exle‘nds

EmcXtal

fPosition: TVector3

GetPosition(): TVector3
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Separation of the geometry handling

FairDetector

ProcessHits(): virtual void
Initialize(): virtual void

SetGeometryFileName(TString): void

EmcDetector

fGeoH: PndGeoHandling
fldMap: PndSensorNameldMap

SetldMap(PndSensorldMap *map): void
Initialize(): virtual void
ProcessHits(): virtual void

GetDetectorld(): Double_t

<<abstract class>>
PndSensorNameldMap

Getld(TString): Int_t

Createld(TString): virtual Int_t =0;
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1. MCPoint creation is equal for all subdetectors,
so it can be implemented in EmcDetector

2. Multiple geometry handling gone, as
subdetectors-processing split and each
EmcDetector instance handles just one
geometry

3. Detector decoding is specific not just to
subdetector, but geometry — add decoding
through composition with specific
SensorNameldMap
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Separation of the geometry handling

<<abstract class>>
PndSensorNameldMap

Getld(TString): Int_t

Createld(TString): virtual Int_t =0;

JaN

New Geometry -> New SensorNameldMap )

BwEndcapSensorNameldMap BarrelSensorNameldMap

Createld(TString): Int_t P Createld(TString): Int_t

ShashlikSensorNameldMap 5 FwEndcapSensorNameldMap

Createld(TString): Int_t " Createld(TString): Int_t
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1. Restructuring: Results

e Smaller classes through usage of inheritance and separation of concerns

e No touching of running code required to include new geometry
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The 2. issue: Mixing data-handling code and algorithms

We want to separate the actual processing code/algorithm from the FairROOT's way of
handling data.

olid New

Data Handling Data Container Data Processing

A

EmcClusteringTask EmcClusteringProcess

PndEmcMakeCluster EmcClusteringData
fDigiArray: TClonesArray* H | L ) .
fDigiArray: TClonesArray* i | {Digis: TClonesArray* || i fDigiArray: TClonesArray
fClusterArray: TClonesArray* H : . .
fClusterArray: TClonesArray* ! | {Cluster: TClonesArray*| fClusterArray: TClonesArray
fClusteringPar: EmcClusteringPar* B H . . N
fClusteringPar: EmcClusteringPar* y—> : | fClusteringPar: EmcClusteringPar

SetupDataAl : void
|‘ etupDataArrays(): voi | + SetData(EmcClusteringData*): void

l Init(): virtual InitStatus |

PreProcessing(): void i | )
4 Exec(Option_t): virtual void * ng(): voi H + SetParameters(EmcClusteringPar*): void
+ PostProcessing(): void

| setParContainers(): void | + Process(): void

|4» SetParContainers(): void |

Else we can not easily reuse our algorithms.
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Utilty

Datahandiing

Dataprocessing

lo-|

FairTask

7 Iy

Exténds

nds

PndPersistencyTask

Extends—————

f
template<class ParSet, class DataStruct>
PndProcessExecutorTask

+ fProcesses: vector<PdProcess<ParSet, DataStruct>"

0..n" template<class ParSet, class DataStruct>
PndProcess

+fParameterSet: ParSet
+ fParameterSetName: TString ;
+Data: DataStruct* i

+AddProcess(PndProcess<ParSet, DataStruct>"): void
+ SetParContainers(): void calls

+ CallProcesses(): void

+ PostProcessing(): virtual void =
+ConvertToVector(TClonesArray”, vector<T*>"): voi
+ConvertToTClonesArray(vector<T">", TClonesArray"): void

a

Process(: virtual void = 0
:aHs—v¢ SetData(DataStruct’): virtual voi
x + SetupParameters(ParSet’) virtual void = 0

A

EmcClusteringPar

<<bind>>
<DataStruct ->
EmcCluste

template<class ParSet>

"] + DigiArray: TCloneArray*

+{ClusterArray: TCloneArray*

EmcClusteringData

+Digis: std:vector<EmeDigi->"

+Cluster: std:vector<EmcCluster*>*
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+ SetupDataArrays() virtual void
+ PreProcessing): virtual void

+ PostProcessing(): virtual void

—Use™
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<<bind>>
<ParSet -> EmcClusteringPar,
DataStruct -> EmcClusteringData>
EmcClusteringProcess
.| +fDigis: std:vector<EmeDigi*>*
+ICluster: stdzvector<EmcCluster'>*

+ SetData(EmcClusteringData’): virtual void
~-4-+1 + Process{): virtual void

+ SetupParameters(EmcClusteringPar'> virtual void

[ EmcEnergyCalculationAlgo |

‘ CalculateEnergy(EmcCluster*, vector<EmeDigi*>"): Duu\‘

[ EmcPositionCalculationAlgo |

‘ GalculatePosition(EmcCluster*, vector<EmeDigi*>*): T\/E‘
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2. Restructuring: Split Task into Process-and-Task

‘ PndPersistencyTask ‘

I 1
E 1

A

Ia Extends

|

template<class ParSet, class DataStruct>
PndProcessExecutorTask

0...n*
+ fProcesses: vector<PndProcess<ParSet, DataStruct>* PRl R [PAEEL Sles B e
. * PndProcess
+ fParameterSet: ParSet
+ fParameterSetName: TString
+ fData: DataStruct* + Process(): virtual void = 0
calls-» + SetData(DataStruct*): virtual void = 0
+ AddProcess(PndProcess<ParSet, DataStruct>*): void w + SetupParameters(ParSet*) virtual void = 0
+ SetParContainers(): void calls

+ SetupProcesses() void

+ SetupDataArrays) virtual void = 0

+ PreProcessing(): virtual void = 0

+ CallProcesses(): void

+ PostProcessing(): virtual void = 0

+ ConvertToVector(TClonesArray*, vector<T*>*): void

+ ConvertToTClonesArray(vector<T*>*, TClonesArray*): void

HISKP University Bonn Ben William Salisbury November 5, 2019 7/ 14



2. Restructuring: Results

e Algorithm/Process separate from Task/Data-handling
e Reduced code repetition through reuse of Tasks

e First step taken to reuse an algorithm while using a different way of data-handling
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The 3. issue: Emc-reconstruction in PID

Emc related processing on Bumps/Cluster in PID

e If we change Emc-reconstruction we have to adjust the PID

e Interesting effects on intermediate Emc-data class such as a Cluster or Bump as
they have to contain PID relevant data
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3. Restructuring: Adding an additional “RecoHit"-layer
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Include an additional Emc-final-"layer™:
the RecoHit

The RecoHit links to the
Bump/SubCluster and contains all of

data-members that are required by the
PID

Here we do all final computations:
Energy- and Position-Corrections,
Error-Calculations

The PID should just work with the
RecoHit
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3. Restructuring: Results

e Emc-processing cleanly separated from the later processing-stage (PID)

e We can change intermediate data-classes (e.g. Cluster, Bumps) and clean them up
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My current Forward Endcap Geometry
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My current Forward Endcap Geometry

j¥stalPositions_CorrectingRow.tx” u 10:11 @

e Decoding of the new geometry is

working nicely. We can get the same

unique id for the same crystal — no

new neighbouring list required

a

Positions of the front face center of each
crystal.
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My current Forward Endcap Geometry
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Summary and Outlook

Each subdetector gets its own processing chain

Tasks are split up into Task-Process
e Emc-processing cleanly separated from PID

Reduced CAD-Model now easily convertible, including more material should be

easy
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