
1Dominik Baack
dominik.baack@tu-dortmund.de

Speed up Corsika

Dominik Baack
Next Gen Corsika Workshop

24. 06. 2018

CORSIKA – GPU Computing



3Dominik Baack
dominik.baack@tu-dortmund.de

Speed up Corsika

  More performance than any CPU

  Performance benefit only for high parallel workload

  Performance degrades
severely  with branching

GPU Computing

Pascal GP100 Block Diagram
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Corsika on GPU – An economical approach

 Costs of Tesla GPU ~6000€

 Usage of OpenCL allows NVidia independent execution on 
multiple platforms (GPU, CPU, FPGA)

  Performance increase must outweigh additional computing 
node

  Computing node: 12 Cores, 64GB Ram
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Corsika on GPU – An economical approach

Benchmark results over 2255sec

Called several
100 Million times

2TeV

curved!

Benchmark results over 2255sec
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Corsika on GPU – An economical approach

Benchmark results over 2255sec

>80% Computing time in Cherenkov 

subroutine
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 Optimization potential

 Performance needs to be at least 24x better to gain 
economical advantage (12 Cores)

 GPU‘s only for CORSIKA

Corsika on GPU – An economical approach
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  Optimize performance: Minimize IO between CPU – GPU

  Single transfer of telescope information (geometry, 
atmosphere ...)

  Transfer of particle tracks

  Receive  photons to store

GPU Computing
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Computing Structure

CPU GPU

D
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Photon generation

Simulation
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Particle tracks

Filter 1

Propagation

Photon impact points

particle transform
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Computing Structure

CPU GPU

D
ata C

ol lection

Photon generation

Simulation

CPU

Particle tracks

Filter 1

Propagation

Photon impact points

particle transform

     Mostly done for non
 curved mode
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 Transform particle coordinates in cartesian system 

 Currently some difficulties in understanding and 
optimization of the transformation and necessary 
calculations

 Interpolation with tables in curved : 
DISTEF -> 452 x 360 x 8 ~ 1.3Megabyte
TOF -> 452 x 360 x 8 ~ 1.3Megabyte

 Atmosphere Table

 

Curved
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  Generate photons depending on local atmosphere
→ Atmosphere values used from fitted density

Difficult to describe complex atmospheres 
Test to use texture memory 

  Roll angle around track

  Roll position along track

 

Photon generation
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 Fast hit check with straight trajectory

 Can reduce number of photon significant

 Upwards filter

Filter
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 Propagation of photons with refraction

 1 Step per workitem

 Collision test with observation plane

 Possible to add experiment geometry

 Scattering currently ignored (e.g. calima)

Propagation & Collision
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