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GPGPU

General Purpose Graphic Processing Unit
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MMA NANA1

#define STRIPS 65536*256 /* Number of total strips */

CUDA An

__global__ void Kernel(FLOAT *Result); N4nSd41A44A7
FLOATh_result [THREAD*BLOCK‘F """""""""""" A h_result ™ 1
int main(int argc, char**  argv){ GPU 144A"
unsigned int timer; ‘4 EH , ?{_L?SUE[ l 1“
. n resu
FLOATDI; ~ d_result ’ MM n
CUT_DEVICE_INH&igc, argv);

GPU M ANA

FLOAT*d_result ;
cudaMalloc((void**) & d_result ,
cudaMemséd_result , O,

cudaMemcypy_result , h_result ,
cudaMemcpyHostToDevice

dim3 grid(BLOCK, 1, 1);
dim3 threads(THREAD, 1, 1);
Kernel<<< grid, threads >>>( d_result );

cudaMemcph_result , d_result ,

sizeof (FLOAT)*THREAD*BLO K)
sizeof (FLOAT)*THREAD*BLOCK); -
sizeof (FLOAT)*THREAD*BLOCK,

GPU \1’*1 NA1T”
fork T aA T join

sizeof (FLOAT)*THREAD*BLOCK

cudaMemcpyDeviceToHyst <

>

| cudaviemepyLevice loRost ... GPU 14NN
pi=0.0; dresult” NAnd1AA4A
for (int k=0; k<THREAD*BLOCK; k++) {_N h result ” MMn
pi +=h_result [K; <. '
} ............................................... \A \1 N 4
printf ( T GP U =945.12f¥n A, iy
(pi - (((FLOAT)O0.5)/((FLOAT)STRIPS))) * (FLOAT)4.0);
cudaFredq d_result );
}

__global __ void Kernel(FLOAT *Result)
{
[IGPUE —
int ix= blockldx.x *blockDim.x + threadldx.x ;
FLOATmp = 0.0;
for( int k=0; k<(STRIPS/BLOCK/THREAD); k++){
FLOAT x = ((FLOAT)((ix*(STRIPS/BLOCK/THREAD))+k)
| (FLOAT)STRIPS);
tmp += ((FLOAT)sqrt (1.0 -x*x)) / ((FLOAT)STRIPS);
}
d_result [iXx] = tmpg
} 2 > z
GPU ~ | 44 [
T M A A N =}
d_result” p -~
T T MMAD 5
’ Wi 44 ID° MA
AV ND D ST
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NVIDIA Titan

GeForce GTX TITAN Game Performance

2560 x 1600 4xAA/16xAF Maximum Settings

Metro 2033
Crysis3

The Witcher 2
Max Payne 3 §
Crysis 2
Shogun 2
Assassin's Creed Il
Borderlands 2
Lost Planet 2
Sleeping Dogs
Battlefield 3
Just Cause 2

Deus Ex Human Revolution
Dirt3

The Elder Scrolls V; Skyrim
Call of Duty: Black Ops Il
Batman: Arkham City

StarCraft il P
F12012
160
FPS
@ GeForce GTX 680 2 GeForce GTX TITAN
http://www.nvidia.co.jp/object/geforce -gtx -titan -jp.html S B =
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NVIDIA Titan

Relative GPU Performance
Using 3DMark Vantage [Performance Preset)

M DirectX 11 GPUs M DirectX 10 GPUs
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FEFFFEFFFFETsS

Intel Core i7 3.3 GHz CPU, 8 GB Memory, X79 Motherboard. GPU PhysX enabled.
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GeForce GTX TITAN (2013)

GK110~—AT&:bh, M
), Tesla K20XE=MHED ELY
SCET, x—4AT7O0ttvH §
[CUDA Corel mEilZ, Tesla
K20X &AL < 2688%. F1iit |
HtKeplerZ —F+F20F v #EA |
I 2GPUDE EIEFTIL
[GeForce GTX 6801 01536 §
E& AT, CUDA CoremiE §
[i%[ZL?SFmHﬁEfu?i?r%
. KeplerT xS e
&, 19220 CUDA CorefsfL1 Tesla HED,-LJ — I FGPCE VS BS R T
F47 W R 16ET 4 A F 4 CPCEENTITLEL

—w i, TAA RIS [PolyMorph Engine 2.0 @& &tTw -
[Cig> T1Em [Streaming Multiprocessor eXtremel (BLF, SMX)
FEMT DMERICRE > TWVWETEs, SMXEIELTIE (192x14=2688)
Tl14E &GS,

Tesla K20XmEZFICBASER>T=LSI1C, GK110DIJIL AW I T
[FZ15B@MSMXFEEE TS5, TdDics, Tesla K20X, =L T=Om
GeForce GTX TITAN(Z, FEBFEDME Ldizs, SMX 1IBEOARTFTEL
TEERmENDS D EIDEATZEA 5. htp/www.4gamernet/games/204/G020420/20130217001/
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http://www.nvidia.co.jp/content/apac/pdf/tesla/nvidia -kepler -gk110 -architecture -whitepaper -jp.pdf
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FERMI FERMI KEPLER | KEPLER |
GF100 GF104 GK104 GK110
Compute Capability 2.0 2.1 2.0 3.
Al Ry D=7 32 32 32 32
=7/ IIFTOotvHoRXKiE 48 48 64 64
AlL-w K/ NFTOEEY HDEXE 1536 1536 2048 2048
Alw RZOv2 RIILVFITOEY o=
8 8 16 16
XiE
2 Ev kLSZS98/IIFJOEEvH 32768 32768 65536 | 65536
L2249 8/ AL-vw FORXIE 63 63 63 255
Alw R/ ZAL-w FTOY 20EXKE 1024 1024 1024 1024
#EAEV—YHZOA T F1L—=
16K 16K 16K 16K
3> (A1)
48K 48K 32K 32K
48K 48K
Max X Grid Dimension 2716-1 2A16-1 2a32-1 | 2A32-1
Hyper-Q NO NO NO YES
A4 F=w o UF| g NO NO NO YES

Fermi @ GPU & Kepler GPU @ Compute Capability
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Hyper-Q
Kepler Tld CPU 7MW BRI X VZERICESESNSD

FERMI KEPLER
MPI ¥ 2 2(3HICTV&ED 32 {8 MPI 52 %= B [C T oI
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