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Automatic Parallelization of Dose Calculation Engine
for A Particle Therapy
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Particle radiotherapy has been attracted much attention since it is very effective to treat
cancer. However, it takes a long time to simulate the dose calculation before the treatment.
It is essential to gain the performance of a treatment simulation by using multicore proces-
sors. In this paper, we realize an automatic parallelization of the dose calculation engine for
particle radiotherapy. This dose calculation engine is based on the clinically used program
developed by National Institute of Radiological Sciences (NIRS) and Mitsubishi Electronics.
This paper proposes a processing scheme for the application and enables OSCAR. compiler
to exploit the parallelism of the dose calculation engine. As a result, the proposed method
attains good speedups of 9.0 times with 12 CPUs on Hitachi HA8000/RS220 system based on
the Intel Xeon Processor and 50.0 times with the 64 CPUs on Hitachi SR16000 system based
on the IBM Power 7 processor.
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Fig.1 Dose Calculation using pencil beam algorithm
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Fig.2 Scatter Calculation
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Fig.3 Profile results on Intel/IBM processor

for (yiil) {
for (xHil) {
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for (AR 7 kL) {
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Voxel2[xyz] += HHLAE;

}
}
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for (p = 0; p < 7Ry HH; p++) {
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for (yil) {
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}
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1 GEDOBRMEREZR L T3 (OSCAR 2 ¥ /34 7
FEH LT, nCPU 13 3 BTl R 7 41 R
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B4 XD, iccic k3 HENFLTIEEERNR LM
WZ &, 7, OSCAR a v 34 7 CliFHLZITH &
Ny 7TV P2y v a— FERIC icc & gcc DT
NEFGHAL TS 70ty YEOBNNCIE U TR
ELTwBZ L3003, ice HHIIRFIC 12CPU Ticc
? 1CPU EFTRHZ R T 6.89 5 (1CPU T gec i
FRZH LT 13.39 1), gcc fiHIREIC 12CPU T geec @
1CPU FATHFICHER T 8.96 f5 DRI E% 2 N E
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%9, Z?D OSCAR a v 84 FI2k aMpEmE EIC
BILTaMizir). X5 Eifo sy Y v NoRm
ORI ONRE R LT 5, Blilid 7 ety
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12 2 TR EBRIC, REHEL VY Vi REX
OBGELFIE RO E2 LOTED, i LT
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ftT5 L&, geec DG, MEGTFEITIE 93.7, 47.95,
16.55, 9.05, HCELFMHERT I 5.25, 3.9, 2.85, 1.9,
icc DG, FAEFIELESI 47.60, 24.00,8.45,5.45, H
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BD, QPI THEHIN TV B0, Fv 7THD@EREIC
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Fig.4 Evaluation Result on Intel Xeon Processor
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Fig.5 Performance Analysis on Intel Xeon Processor
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