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UT Austin Visualization group

https://utaustinportugal.org/events/

immersive-training-in-advanced-scientific-visualization/
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Big Data on GPGPUs

� General Purpose Graphical Processing Units (GPGPUs)
focus on data-parallel computations rather than
task-parallelism

� Scalable array of multithreaded Streaming Multiprocessors
(SMs)
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GPU Architecture

https://miro.medium.com/max/6058/1*Uyx0bONUqvbZLu8z1cYQ1g.png
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GPU Architecture: memory bandwidth
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Grids, blocks and threads

� Usually, a grid is organized as a 2D array of blocks

� A block is organized as a 3D array of threads

� Both grids and blocks use the dim3 type with three
unsigned integer fields

� Unused fields are initialized to 1 and ignored.
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Heterogeneous programming
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Data Partitioning

(from http://www.hds.bme.hu/~fhegedus/C++/Professional%20CUDA%

20C%20Programming.pdf)
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Alternatives for python

� PyCUDA or PyOpenCL
(slides from https://www.slideshare.net/GIUSEPPEDIBERNARDO/

pycon9-dibernado-94735367)

� Numba
(slides from

https://devblogs.nvidia.com/numba-python-cuda-acceleration/)
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PyCUDA: workflow
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PyCUDA: gpuarrays
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PyCUDA: hello world! (1)
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PyCUDA: hello world! (2)

17 / 22



Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs Big Data on GPGPUs

PyCUDA: device properties
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Numba

� Python compiler from Anaconda

� Compile Python code for execution on CUDA-capable
GPUs or multicore CPUs

� Numba team implemented pyculib that provides a Python
interface to CUDA libraries:

I cuBLAS (dense linear algebra)
I cuFFT (Fast Fourier Transform)
I cuRAND (random number generation)
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Numba example (1)
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Numba example (2)
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Numba example: Mandelbrot

https://github.com/harrism/numba_examples/blob/

master/mandelbrot_numba.ipynb
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