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Highly parallel CORSIKA processing

https://www.karlrupp.net/2018/02/42-years-of-microprocessor-trend-data/
https://creativecommons.org/licenses/by/4.0/

https://www.karlrupp.net/2018/02/42-years-of-microprocessor-trend-data/
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Highly parallel CORSIKA processing

 AMD Epyc, ARM Neovers, IBM Power9, Intel XE
 → Many core architecture

Multicore on CPU
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Highly parallel CORSIKA processing

Corsika

 Maintained at “Karlsruhe Institute of Technology” 

www.ikp.kit.edu/corsika

Corsika 7
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Highly parallel CORSIKA processing

High parallel Chernekov light

 Completely independent calculations for each photon

 “Simple” arithmetic no complex processes

 OpenCL allows platform independent vectorization & parallelization, first 
test shows good performance 

… but ... 
 CUDA – Nvidia proprietary but higher performance possible
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Highly parallel CORSIKA processing

Prerequisite

Proposal EM 

Cascade

 Single track is currently only linear

 >>1024 track segments accumulated
to reach good performance
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Track Handling

Proposal EM 

Cascade

 Charged / All Tracks to GPU
– More work to GPU
– Less data transfer

 Use presolved 
   Frank-Tamm Formula

   to calculate N and α
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Frank-Tamm Handling

And many more possible: 

   Mirror reflection
   Collimator absorption
   Filter ….
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Frank-Tamm Handling
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Track Handling
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Fitler 1

 Remove particle with angle cuts
– p•v < cut

 Not possible with 
– diffuse Emission
– Fluorescence
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Photon generation

 Generate photons along the track
– Single point
– Equally spaced
– Specific distribution

 Wavelength Information possible
– Optical Dispersion 

currently slow

 Thinning possible
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Filter 2

 Similar to filter 1 only for photons
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Propagation

 Propagate to observation level
– Linear with tabulated correction factor
– Step width with local curvature approximation

 Clip to visible area
– Sphere around telescope
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Highly parallel CORSIKA processing

High parallel Chernekov light

 Currently propagating ~1E6 raw photons per second easily achievable

 In Vito tests still necessary when EM-Model for Corsika8 is working

 Sorting approach to reduce “starvation” of threads in a warp currently 
tested
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