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OSCAR Automatic Parallelizing Compiler Cancer Treatment Carbon lon Radiotherapy

To improve effective performance, cost-performance

and software productivity and reduce power
Multigrain Parallelization :

coarse-grain parallelism among loops and
subroutines, near fine grain parallelism
among statements 1n addition to loop
parallelism

Data Localization

Automatic data management for distributed
shared memory, cache and local memory

Data Transfer Overlapping

Data transfer overlapping using
Data Transfer Controllers (DMAS)
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Parallel Processing of mOSCAR Compiler
MATLAB/Simulink by OSCAR Compiler [t

mEMulti grain

WEDA on Intel, ARM & Renesas multi cores RalgCiaull
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Automatic Parallelization of MATLAB/Simulink by OSCAR Compiler
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Simulink model C code

- —lvoid VYesselExtraction_step ( )
OSCAR Compller { —-void thread _function_001 ¢ void\

{
et thrl - VesselExtraction_step_PE1 ( ) ;

] |}
int thr2 ;
Ent thr3 3

oscar — thrl ,
thread _function_001 , (void%x)1 ) ;
0ScC thr2 ,

thread function 002 , (void%)2 ) ;
— — thr3 ,
thread function 003 , (void%)3 ) ;

oscC

VesselExtraction step PEOD ( ) ;

(1)Generate MTG I EEEZ:IEEEZEDJEE;E E EE% % ;
. PCO MT10 MT12 §_ oscar_thread_Jolin g :
- Parallelism rcr | — — — | }
Pc2 | wTe i L H (3) Generate parallelized C code
Pes | L LA using the OSCAR API
(2) Generate gantt chart 0000 e o7 -> Multiplatform execution
- Scheduling in a multicore (Intel, ARM and SH etc)
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Speedups of MATLAB/Simulink Image Processing on
Various 4core Multicores (Intel Xeon, and Renesas SH4A)
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Road Tracking Buoy Image Color Edge Optical Flow Vessel
Detection Compression Detection Detection

B Intel Xeon E3-1240v3 m ARM Cortex A15 Renesas SH-4a

Road Tracking, Image Compression : http://www.mathworks.co.jp/jp/help/vision/examples

Buoy Detection : http://www.mathworks.co.jp/matlabcentral/fileexchange/44706-buoy-detection-using-simulink

Color Edge Detection : http://www.mathworks.co.jp/matlabcentral/fileexchange/28114-fast-edges-of-a-color-image--actual-color--
not-converting-to-grayscale-/

Vessel Detection : http://www.mathworks.co.jp/matlabcentral/fileexchange/24990-retinal-blood-vessel-extraction/
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