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¥ Industry-Academia Cooperation and the Role of Prometech

BEER
Customer
- — A =
e -0 Te— e HR-H—EX
Fees, Royalties e Products, Services
L

& O T4 — A x5 g A A
Fees, Royalties ® Intellectual property - . -
‘ : & II!_:HF}PI:E!J j_-iii‘— : ]%II it L
— oes, Royalties ntellectual property
(BR) HEAKZTLO . ma(xE .
Toudai TLO, Ltd. o Project support P
e A 5 . =
Fees, Roy:;-l’{ies ® Intellectual property : ﬁtfh‘!;l' UZ;{\PEI'SIT_;;_ES
t Y
SRR RESD (L Ep TR BEE
Office of Office of SEED* ﬁlﬂ%ﬁ@\ Eﬁé*#u itiﬁﬁ:ké?'—'. ﬁﬁ.u.:k%“‘-‘
Intellectual Property  (Sgience Bepmncuntip Tirskocs, fndkicsE
o Fevs Kagoshima University, Kyoto University, Keio University,
i T~ k o Tokyo Institute of Technology, Toyo University, Hokkaido University,
The University of Tokyo Yokohama National University, University of the Ryukyus, Wakayama University

7AATy V. KFRLOFBEBHEFHARERAREEZOH &,
BCEBABRLAWMOT/7/O0—EWMY AN, EEEROCBE(CK L/ )a—a ] ELTIRELE T,
Prometech closely operates with universities within a joint R&D framework,
and transforms the latest technologies into customer solutions.
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ORI BT (R FE+FREMH/ \yFNE+ )
O274KR)7ILA[$R1E

£%5s  ©  TSUNAMI code
af‘:ﬁ e  Tohoku University’s Numerical Analysis Model of Investigating tsunami
»
1CPU vs 1GPU
30 Future Perspective
25 -
20 ° Real-time tsunami forecasting
15 | ° GPU Clustering
° Warning issue (Nation level, Regional level)
10 ° Communication (Cell-phone, Digital TV)
51 ° Real-time tsunami damage estimation
. 4 0 ' ° Search and find the tsunami impacted area
00:31:06 CPU GPU . Emergency response

( Core2Du02.66GHz ) ( GTX260M )

O *TL % 5£ o Particleworks-

Particle-based simulation software for CAE
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Particleworkg"

Particle-based simulation software for
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MPS (Moving Particle Simulation)
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Particleworks"

Particle-based simulation software for CAE
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Particleworks"

Particle-based simulation software for CAE
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MPS (Moving Particle Semi-implicit) y
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“Moving Particle Semi-Implicit”

ST EVIL CEBIEIR (MPSIE) 0,000 [sec]

WEHRM by Schmittner “First Wave of Simulation”

==

FLUENTIC XS HEEW (VOFiE)

) JoAFvs YU P RAEN

14

High Performance Simulation & Compuier Graphics

Prometech Sofiware Inc.



EMERAPT(I0R
T—ILDREEGE . Mt
A\ X BC R R 8

i ERIIETE
EWj)

!

MIEZEZICER

y
#atE

KRETRN

Particleworkg"

Particle-based simulation software for
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“Moving Particle Simulation”
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Particleworks® ifi 5| 5+ & F ;%

M SMP (Shared Memory Parallel)
HEARYZLT DM HEF %
12DT Ot ARNTHEBALYFLEZITS

B MPP (Massively Parallel Processing)
DEAERIRFATDIFEFiE
BHOTOEATUEZEZITS

B SMP+MPP/\AJ1)yk
FEE2DDNAT )R
BHITOERX x EHAL YR TUREBEEITS
#1;8a7/1/—FDEHEHDIZE . 8P x 1T, 4P X 2T, 2P X 4T, 1P X STO{EL 4 [T AV AT AE

B GPGPU (General Purpose computing on GPU)

GPULTAEFITS
Particleworks ver2.1MDGPUA 7+ 3> TlE, —SfIEEZGPULTITS
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NVIDIA Tesla C2050 NVIDIA Tesla C2070
CUDA 17 448 & 1.15GHz CUDA 17 448 & 1.15GHz
*%E!') GDDR5 3GB 1.5GHz A E!) GDDR5 6GB 1.5GHz

744 > /3DCG/CAD -~ 4% NVIDIA Quadro 5000

EraFalos—irg s . " CUDA 17 352 & 1.02GHz
AE ') GDDR5 2.5GB 1.5GHz

" NVIDIA Quadro 4000
CUDA 377 256 & 950MHz
#%E') GDDR5 2GB 1.4GHz

- ELSA GLADIAC (GeForce) GTX 480 T =
CUDA 1177 480 & 1.5GHz 7 Cﬁ;\%ﬂg A
X 1) GDDR5 1.5GB 1.8GHz

| ELSA AXERIZE (GeForce)GTX 460
«" CUDA 17 336 & 1.5GHz

I
XE ) GDDR5 1GB 1.9GHz . MEMORY

5lA: BARGPUaYEaA—Ta12 T /\—bF—2vT http:/lwww.gdep.jp/page/view/17 20
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Particleworks Ver2.1 on Multi-GPU Particleworks’

Particleworks Ver2.1 CGYIL/A\—DHGPUEEA (FDfhikCPU)
*FRFACGY JL/\—I[E Prometech MCLELTH#MERAR  http://www.gdep.jp/product/view/21

Parameters
Number of particles: 960,219
Viscosity [m?/s]: 1.0

MPS Calculation time(1 time step)

[s]

50.01 B Viscosity " Pressure GPUERE ] :
I S Othor parts CPURRHES ] » CPU: Intel Core i7 930 2.80GHz
40.0 « GPU: Tesla C2050
) 0r 26.7
£ 30.0
20.0" CCEGPUEETEN
i [EEHIZEZRIEHA ATHE
10.0 Particleworks Ver2.5
0.0 X (2011/03)1)—RF5E)
"~ CPU 4Core . CPU 4Core CPU 4Core CPU 4Core
+C2050x1 +C2050x2 +C2050x3 @
Total | 1.0x 16x  1.8x Corel aCore SMPH:
Viscosity | 1 0x 3.3x 4.9x 6.1x
Pressure| 4 ox 3.7x 5.8x 7.0x

ET VR X2t B AR
Speedups 21
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(&%) Prometech MCL Ver1.0 ®=%E A GPUilli%l] (1nodeA) . Particleworks"

Particle-based simulation software for CAE

Pr

essure

V

scosity

5IA: BARGPUaVEa—Ta T I\— =T http://www.gdep.jp/product/view/21

(G ,E.'I'EGJZI: |~ '/7 ~ MAS-TWS J:‘G' Prometech MCL &ﬂﬁ*ﬁf.tﬁm;m{,g..

15 16
Model 1 180 PC T Corei7(1core) M
10 ~ 15 {EDFHHEE% R !
Model 2
Model 3 =70 | 7514 | FHYAX | EBEFEH
Model 1 crankseg_1 "% 245,874 13,150,496
Model 2 nd12k 360,000| 14,220,946
Model 3 ecology2 (! 999,999 4,995,991
Model 4 pressure 2 960,219| 74,900,755

Model 5 | implicit_visc_x 2 960,219| 102,848,427
MOdel 4 (*1) The University of Florida Sparse Matrix Collection
(*2) HIFEIIaL—avIcBITAEN B OREER S

m NVIDIA Tesla C2050 (3 GPUs)
m NVIDIA Tesla C2050 (2 GPUs)
= NVIDIA Tesla C2050 (1 GPU)
M Intel Core i7 930 (4 Cores)

® Intel Core i7 930 (1 Core)

Model 5

)

—_—
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Particleworkcg

Particle-based simulation software for

CPU:Core i7 920 (4 cores)
GPU:Tesla C2050 (1#X)

PIFZ3058
1,000 time step Tt Al

B Mt
e
®FmEE S
G BB

OENFHE
@R E B FL

Core i7 920 (4 cores)D;EE B frtL 3
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Particleworks"

Particle-based simulation software for CAE

[iE

Core i7 4core SMP;EE L #3983 (ENEEEZEH (Tesla C2050 1#7)

,E,‘; N (AAAAA
& & & & & & &

o 0 ) 1) 00 R P

(" Corei7 497 SMPLLEEILIEE | a

60.0 52.4 56.9 ®

50.0

AL FETZEHIE A Corei7Lt
#95.8fE (25 &E L !

30.0

20.0

10.0 -
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o Particleworks

EEEH(2)

CPU:Core i7 920 (4 cores)
GPU:Tesla C2050 (1#X)

RIFE30A
1,000 time step Tt Al

FOAFYD -2z P BTET

Rl E 5k - E R
(*E'ISEBAﬁ & IEHIERRE)

Core i7 920 (4 cores)D;EE B fFFLLEE
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Particleworks"

Particle-based simulation software for CAE

i
Core i7 4core SMP;EELL #99.3 (EDEERMEFEIH(Tesla C2050 1#)

5 Qe o » a
@
x=Ab  x=A‘b 32
@
( Corei7 4a7SMPLLERILFER |
62.1
60.0
CPUT37%NEEIRM MM S> T =EHETEI S EIZEFEIL !
20.0 | N ETEETE A Corei7 IATLOM:
E\ [ZE&R1E !
40.0 L
30.0 J 5.
20.0 4 \ ore i/ 920 (4 cores) D;EE B FTLEE:R
7.9 10.5
10.0 - 5
‘H e N
0.0 : .
@ @ ©) @ ® ® @

Pressure Viscosity Velocity Collision Pressure Number Impulse Others

Implicit  Implicit Gradient Detection Gradient Density -
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@ Particleworks

o 1 (MTesla C2050 TCorei7 47 SMPEE }18.3-9.3{LMDEFT/\
7T_7>X75§§EEI—G§T:O

M DTesla C2050 CEE CELEAERIEMNEIHTES !

2010411 H29H (A) Prometech Techno ForumT,
FL DParticleworks Ver2.,5 MDEIRMNASHNZ/ES !
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Prometech Techno Forum 2010FX @ Particleworks®
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o RERKFEXRF[R IFH
IR MR — S£&E
o AI—H—#RiEH
o HRX=#L IHI #%
o =ZILFHRAE &
fth #h<t
o HExt
1E MM GPUEE A [ ge& L1=Particleworks Ver2. 5% %
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Particleworks"

Particle-based simulation software for CAE

CEHRE-BEShEE
http://[prometech.co.jp
sales@prometech.co.jp
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