2005—ARC—164
20057874

FIEA RN 2 (29)

IPSJ SIG Technical Report

WrrEH

CPU & GPUDHiFNEIZ L BTHEMEEAXDREE

X B B o#t
Ao %

—t
it

& W ok
5 5 B

(&3 E - GPU(Graphics Processing Unit) ¥ FIfi 4 2B RS BAILRY D05H 5. ARTIE
GPU 2#HVWT LY BV EEMELB 5720, GPU THEHEZBI 57T Tidil, xtRiE
5E L, CPU & GPU THEFICRIBAAEL FRERBRT 5. THIOMMERAEL CPU L GPU T
YFIEFT LERER, CPU DA TROWEHEICHEAT, KK 3B1%DHREMENFLON. /2, F
HERICL > TE~ CPU & GPU #hFho FLOPS {E2FIA L, BALMBEE 2RI D

DFEERI LI,

FORR, ERICIHAEEIGEVVELZ, HEICL>TRDOHIENTEL.

Proposal of Matrix Multiply and Add Method by Parallel Processing
Using CPU and GPU

SatosHr OHSHIMA ,+ KENJ1 KISE,+ TAKAHIRO KATAGIRIt
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A research that uses GPU for numerical calculation is becoming active. In this paper, we
do not only solve numerical problem using GPU but also propose a method that divide a
problem and calculate it using CPU and GPU. Measure a execution time of matrix multiply
and add, and because of parallel processing the performance was improved of 38.1% than the
case solved only with CPU. Moreover, we exmine a method for a best problem distribution
using each FLOPS of CPU and GPU obtained by a preliminary experiment. As a result, we
could obtain values by prediction nearby experimental values.
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Fig.1 Divided execution of matrix multiply and add.
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Table 1 Experimental environment of preliminary experiments and evaluation experiments.

R AGP R PCI-E
CPU Pentium4 2.4GHz Pentium4 3.0GHz
MainMemory 512MB 2GB
oS WindowsXP WindowsXP
GPU GeForce 6800GT GeForce 6600GT
GPU ##/ 2 AGP x4 PCI-Express x16
VRAM 512MB 256MB
GPU a7suys/r®Ysuyy 350MHz / 1.00GHz | 300MHz / 1.00GHz
ARy MY/ E7 A By b 6 /16 3/8
Fy7Ey b Intel 845 Intel 915
EFAKFA 8 ForceWare 76.44 ForceWare 76.44

# 2 CPU ¢ GPU £hENOFHIOMMIREIZ 51T 5 T8
BLUFLOPS &
Table 2 Execution time and FLOPS of matrix multiply
and add CPU and GPU respectively.

ik} EATHER (sec) GFLOPS GPU/CPU
¥4 X | CPU | GPU | CPU | GPU | #itt (%)
REE AGP

1024 | 034 | 048 | 5.8 [ 417 70.8
1536 | 1.13 | 1.47 | 597 | 459 76.9
2048 | 261 | 336 | 6.13 | 4.76 77.7
# PCI-E

1024 | 031 | 052 [ 6.45 | 385 59.6
1536 | 1.03 | 1.67 | 655 | 4.04 61.7
2048 | 242 | 395 | 661 | 4.05 61.3

BAEIIRA Ly RERAICEEE TS, 20k
CPU & GPU O¥5I0#E%E* 5475 ) & LTEAL
THHRNE, INODOREDOA—/—~y FiZk o
THHEEMENMET T2 Z LidTbhiv. Zh
LEEZERLUIHEIS#OBREEL TS

ERIIR 1 ICFRT ZHODBRETI{To7=. ZHo0H
BOERBENE LTRET AN — FOBGEAZ 15T
bhd. F-EREMOMAE L, BRE PCLE OB
CPU OHRENE VA, GPU DHREIIREE AGP ©F
DEVWERREL 2-oT 5.

42 FTRER
HEEFMAB RIS, PHERL LTEERE
EIZBIT B CPU DA, BLGPU DADHEFEE
DOHREXRIE LT, BREER2IIFT. RBRPORM
BY A X0 T THIO—BNREERLTEY
FEIREY A X 1024 OFEFAEA & 13 1024 x 1024 DEFHIT
I L 2HMEALERT H. SEIOERREICET
5, TFIOBEMEREEL R L Ll 2D CPU IZHT
% GPU DEREIX, B AGP T 175.1%, B PCI-E
T60.9%THAZ Ehbhol. (WFhbxgs L
7= 3EEOMBEY A XTOFEHE. ) 2B, GPU I
L AT OB O EITHRIZIX, CPU-GPU Mo
EERE 2 EEERHARBLUA ORI LE TN D
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Fig.2 Comparison between predicted value and
measurement value ( N=1024, AGP ).
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Fig.3 Comparison between predicted value and
measurement value ( N=1536, AGP ).
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Fig.4 Comparison between predicted value and
measurement value ( N=2048, AGP ).
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Fig.5 Comparison between predicted value and
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Fig.6 Comparison between predicted value and
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Fig.7 Comparison between predicted value and
measurement value ( N=2048, PCI-E ).
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