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Interleaved computation of kick and drift
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drift(): In: dE-dt, Out:
dt, memory bound

interp kick(): In: dE-dt,
Out: dE, compute intensive

kick n drift v0(): First
compute kick for all
particles and then drift

kick n drift v1():
Compute kick and drift at
the same time

MEMORY BOUND =
STALLS LDM PENDING

CYCLES %

Metric extracted with
PYPAPI
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OTFB Execution Time Breakdown
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new signal processing module implemented by Helga

50-65% of execution time on Convolutions (with FFTs)
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Tesla K20X
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FFT Convolution
CPU
GPU
GPU_FAST
GPU_FAST / GPU

CPU: fftconvolve from
scipy

GPU: cuFFT library,
allocation and data
moving CPU-GPU per
turn

GPU FAST: Data
persist on the GPU,
allocation and data
moving only 1 per run

All the GPU FFTs are
out-of-place

GPU Model: Tesla
K20X, Peak Double
Precision performance:
1.31TFlops
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Pascal P100
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FFT Convolution
CPU
GPU
GPU_FAST
GPU_FAST / GPU

CPU: fftconvolve from
scipy

GPU: cuFFT library,
allocation and data
moving CPU-GPU per
turn

GPU FAST: Data
persist on the GPU,
allocation and data
moving only 1 per run

All the GPU FFTs are
out-of-place

GPU Model: Pascal
P100, Peak Double
Precision performance:
4.7TFlops
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Higher-level C/C++ PAPI Library

Supports:

1 Collection of Native and Preset events.

2 Combination of events to form metrics.

3 Multiplexing to allow the collection of more events.

4 Collection of events for single or multi-threaded modules.

5 Metrics found in Intel64 and IA-32 Architecture Optimization
Manual.
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https://www.intel.com/content/dam/www/public/us/en/documents/manuals/64-ia-32-architectures-optimization-manual.pdf
https://www.intel.com/content/dam/www/public/us/en/documents/manuals/64-ia-32-architectures-optimization-manual.pdf
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Resources Available on TechLab(CERN)
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Figure 3: For more info: TechLab Available Systems

https://twiki.cern.ch/twiki/bin/viewauth/IT/TechLab


Code Optimization Code Profiling GPU Benchmarking PAPI Deluxe Library TechLab Resources

Thank you for your attention
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