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The ALICE Experiment
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TPC Event in Online Event Display
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SimulatedHeavy Ion Event
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Tracks found in SimulatedHeavy Ion Event
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Tracks in simulatedCentral Heavy Ion Event
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TPC Clusters divited into Slices
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The ALICE TPC
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OneALICE TPC Slice
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Tracking Algorithm

Categoryof Task Name of Task Description on Task

(Initialization)

CombinatorialPart
(CellularAutomation)

I: NeighborsFinding
ConstructSeeds

II: Evolution

Kalman Filter Part
III: Tracklet
Construction

Fit Seed
ExtrapolateTracklet
Find New Clusters

IV: TrackletSelection Select goodTracklets

(TrackletOutput)
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StepI: NeighborsFinder
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StepII: Evolution
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StepIII: TrackletConstruction
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NeighboursFinder on Real Data
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Evolution Stepon Real Data
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TrackletConstructionon Real Data
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TrackletSelectionon Real Data
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NVIDIA CUDA GPU
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Parallel TrackletConstruction

CurrentRow

Trackletsare independentandcanbe processedsimultaneously
Becauseof Data Localitythe Trackletsareprocessedfor a commonRow
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Initial GPU TrackerPerformance (PeripheralPb-PB)
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ActiveGPU Threads for the First Implementation

ActiveGPU Threads: 19%

Colors representTrackletConstructorSteps:
Black: Idle
Blue: Track Fit
Green: Track Extrapolation
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ActiveGPU Threads usingDynamic Scheduling

ActiveGPU Threads: 62%

Colors representTrackletConstructorSteps:
Black: Idle
Blue: Track Fit
Green: Track Extrapolation
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Pipelining
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Final Speedup
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Final Speedupin Contrastto Event Size
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TrackerQuality

CPU

GPU


