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Codes Used

* Horn-Shunk algorithm for motion approximation

« Simulator and beam former for the Square Kilometer
Array (SKA)

« Astronomical Data Analysis Algorithms

« Matrix Matrix Multiplication
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Mixed Mode Computation

« To take full advantage of GPU systems, both the CPU
and GPU must be used at the same time

« Experimental SKA code used the CPU to construct a
matrix for analysis and the GPU to perform the analysis

e Single Precision arithmetic can result in 10X slowdown
for CPU code




Effect of Different CPU’s
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Effect of GPU Context

e Cuda code creates a context
* This is used by:
oCard Initialisations
oPage Locked Memory
oKernel Executions

* This context effects the CPU code as well
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Effect of GPU Context
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Bad Sizes Go Both Ways

Time to perform computation on CPU
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Effect of Data Size

Benchmarking for Matrix Multiplication

7600

16 s v
14 ——MKL Multi-Core
- GPU Basic
12
- GPU Blas Worst
Case
10 - GPU Blas Best
o
=] Case
3
g- 8 = IHM‘H
» Lo’ W | SO PV | S Y PN SN
6
4
2
0 P e B P PR B B B R ) e e B B e e P o PR ) ) [ e e ) [ ) ) e e ) B P P ) ) e e e e e ) = e e e ) ) PR P ) [ T R e e e = e e ) ) B R e ) [ e [ e e e Y e |
100 600 1100 1600 2100 2600 3100 3600 4100 4600 5100 5600 6100 6600 7100

Matrix Dimensions




Conclusions

To get best performance it will be necessary to use both
the CPU and the GPU

The relationship between the too is more complex than
you might expect with interactions in unseen locations

Careful though needs to be given to ensure the best
possible interaction in this moving environment

Much of this may have changed as GPU’s progress




