Optimization of a GP Application
for the Cell Processor

Y uri Shirakawa, Chiho Misaka, Chisato |sikawa,
Masami Takata, and Kazuki Joe

Graduate School of Humanities and Sciences, Nara
Women’s University



Outline

e Background
* Optimization for the Cell processor
* Experiments
e Conclusions



Background

o development of digital devices
— diversification of image processing technology
o facial recognition
o fingerprint authentication

4 N

designed algorithms in each case

processing objective and object are confined
\_ /

No general versatility



Background

o Automatic creating image processing filter
— Genetic Programming (GP)

e evolutionary computation
 designing program by changing learning objective

A lot of computation time

Need to speeding up
use Cell processor



Fowchart of GP
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Flowchart for Cell procr

' Fitness calculation |
|

!
/' | Fitness calculation |

------ PPE -~ ——--- " ‘<~___.SPE --"

I I I IS IS DS D DS BaE BaE DaE Bae Eae e o

/



Flowchart for Cell processor
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Fowchart for Call processor
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fitness calculation on the SPEs

| nsufficient memory
on the SPEs

l

Necessary information into array structure



fitness calculation on the SPEs

e Send data

16384byte i

. SPE
T i [ B

teacher data

T : number of transfers, N : number of images, WX : image width, Wy : image height



fitness calculation on the SPEs

e SIMD
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Wx:image width, Wy:image height, Vmax:brightness value



Experiments

e Data
— 128*128 256*256 512*512

e Combinations
— PPE
— Multi core
— Multi core and DMA double buffering
— Multi core and SIMD
— Multi core, DMA double buffering, and SIMD




Results
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Conclusions

» Optimization of a GP for the Cell processor
— multi core, double buffering, and SIMD

* The most speeded up combination
— Multi core and SIMD ( compared to PPE )
—128*128 - 17times
— 256256 - 25times
—512*512 - 36times



Future works

* Investigate DMA double buffering
— Why not get effect ?

e Speeding up than now
— SIMD
— Crossover



Thank you for your attention !
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