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Improvement of calculation speed for polygon-mesh geometry in

Monte Carlo simulation by GPGPU programming

3 o Al . xg%gql B
pei e L S AR Rt A

=l 7 A8l

o2
- 2§

[}
PR e T

o

“E-mail: chkim@hanyang.ac.kr

Z 9] Polygon-mesh, Monte Carlo, Geant4, GPGPU, OpenCL

-

duidow it WE ZHZE A=A
Baket dee A 2 v E g (Geometry)E EAFSH]
JaiME B Azt w=go] aFHT oo A}
47tel HoE §l3te] 3D AZES O Z By
%EH": 1% (polygon- mesh) 53“4194 A QHE

o A Qa2 ol olgen ol
Jelohs ol 48 We gl B

= el AedEdR Edl Ja,
FAW e FeE We g Hu 2

d
Z-v5 A HER ] AARAL &
71 98 GPGPU (General-Purpose computing on
Graphics Processing Units) Z21Z8S Geantd
vHZE A= el AFAA TEL 4SS
%718t

RERETE

GPGPU Z=21H

tjo
o,
oo
ol
=
@)
o)
(-
lo,
re
>
o

170 _http://www karp_or kr

aggst=e] GPUZF BER AdFozi 7
A EEE PN F ool 53] HHEE(CA]
9] for, while &) Wl EAste dodste] e
Ago ool W F &S E@-’ED}. 2 AT

HE GPGPU ZzIaywds
(Open Computing Language) ¢1¢] & AF&3}9it}
OpenCLE Geantd ZE=9 U9 7Audds A
&8 5 o] dFol folatthe FAlol Stk
Geantd =9 Eej2-v4 AevEe Hditn
AFE s A QaeFe (4TesselatedSolid
Zelzd xFH gtk B AFgAE HY
C++ Sz YA AAZFY Ze] v+
A WEYE FASE ZE UA9 Ags u

?l&ted OpenCL

2H07 Atsta HdAYE Fohle <y
%% OpenCL =2 W3kale] GPUAA A 2]
EE 3191, Geantd L= 7|E Fr9 AFA
ZATH(LdE 1.
CPU section || GPU section
START

Write buffer 1+ Save data in GDDR memory.
from main memory - .
[ [Cale.1 |[ Calc.2 |-[Calc. 240

! Run “GPU Calculation” i __Calc.: 241 __Calc.: 242 1-1 Calc.l 480 |

[Cale. N-1 ][ Cale. N |-[ Idle
Run "Reduction” [ 117 -minDist &f_-rinDist &f- finDist &f

Write data
though PCI-Express

Read iJuffer

[
L - 1 “1¥ Group— 2 Group— " last Group—
! from GDDR memory [

END

Fig. 1. Flow chart of OpenCL programming
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Fig. 2. Comparison of calculation time as a function

of the number of used surface
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