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Abstract As a general-purpose programming standard for multiple platforms, OpenCL has accelerated many applica-
tions. Due to the differences of different platforms in hardware and software environments, general optimization methods
may not accelerate the application well for all. Taking the optimization of the mean shift algorithm on GPU and APU
platforms as an example, the paper provided several insights on contributions of various optimization methods on different
platforms. On one hand, we explored the architectures of different platforms. On the other hand, we compared the pros
and cons of different optimization methods. Based on meticulous evaluations of the pros and cons, we looked for the opti-
mal solution, Experimental results show that, on AMD 5850, Tesla C2050 and APU A6-3650 platforms, the optimized
algorithm achieves 9. 68<,5, 74 X and 1. 27 X speedups, respectively, and 79. 73X, 93. 88 X and 2. 22 X speedups com-
pared to the serial version,respectively,and 1. 27 X and 1. 24 X speedups compared to the CUDA version OpenCV pro-
gram for the first two platforms, respectively.
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Tesla C2050 15699. 0 167. 225 93. 88
A6-3650 14772. 7 6650, 40 2.22

4.5.3 AMD # NVIDIA & 4 CUDA %5 OpenCL #nig bt
OpenCV FErp CUDA hR A B2 Fr J2 25 4k i) 6 P R
RS, 4 CUDA RRABHERE 5 P~ & 19 OpenCL R4S
HERBHEIT T XL, BRI 4 FrFl. X LGS RRE , BT
FP#E L CUDA JR OpenCV PR T 1. 2~1. 3 FHIMIE .
OpenCL g7 #1 CUDA KA %8 P 858 Fl 7 SO N7, R
HREH 328, XEBFHEMRMAIE PN 128 RENH
PEREZ BB, #55IH, X OpenCL M H T1EA BT

# 4 AMD f1 NVIDIA £ CUDA vs OpenCL 3

b CUDA #%(ms)  OpenCL #& ¥ (ms) i
AMD 5850 — 163, 341 1.27
Tesla 2050 207, 982 167. 225 1.24

4.5.4 BF S HBAH AL
i F APU BLOAFBREVEE 1, ROVFEHIXT 3 4~ F & MHE

fEsaBHRIE T X b, 32 R /D M 1280 * 640 5 & B 2560 »
2560 REMEBEHST T, B MEE 4 F9, xR
25 Fi%l, AMD 5850 #l Tesla C2050 9 B #4539 K GD-
DRS, 7452885 R 43 3% 1. 0GHz #1 1. 5GHz, ij Llano APU
YR —3K i F DDR3 #lkg B A7 AbBEES R4 R A K A0 1@ 7
MEEHBRT  EFAREHE R L HRAB A, 8T AMD
5850, 5 Tesla C2050 ¥, AT/, X185 F ¥ GPU #
THEHBEERENFELR AL THESE GPUHEVTRFE
MBAEZ A8 PCFE M504+ I fRd e,

£5 FHFEEEERBE (ms) X

T & 1280 * 640 1280 % 1280 2560 = 1280 2560 * 2560
AMD 5850 4,11 7.24 13. 80 27, 80
Tesla C2050 1,51 3. 09 6.24 12. 63
A63650 1.55 2. 80 5.55 11. 06
ZHIE A E A AMD 5850, Tesla C2050 F1 A6-

3650 & AR MRS X E P BB E#ITIE, —
FEEA T OpenCL RLMER T, B —FEER T &4
VA — iR, S AR 65 AL B AL
BEREBBRFHHE,

AMD 5850 -4 F buffer 1 image buffer ZFEE RIS
YFHIBNE ; Tesla C2050 fy F F 2 4F i) B0 N FE 8Lt (8
image buffer R F HHME ., W F E H 4 S NDRange 1
o FE R RIS S RAL S, B P BB IR B IR MO PR
T APUER— I HT B HEL S, AR EFEEEA
WA T#EMIZE. HRTCPU 1 GPU if H2R 2 U v 4 2 mt
A N R EREIEATE, BRRIAZ G HEEIIRR 2
RIF B —Fh 2R, B B T EEVIFEX MY,

BAIELMH OpenCL R4L T Z B LR, K
Sttt — B BT R UMRAESS, WBARE APU &
HHE, REETFE APU VAR HERE.
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# LW DGEMM R AABBL 1, B Ry 33K MIFEHRE ra-
tio W Ryiir o ratio /NN, Ry WA BEBA. RAEEERE
RINE 7 FiR .

TEEERNE, BEABRTHEEN GPU 5 CPU 8
AT FBE LB, (78 ratio RETABEMS. HIX
Fi i O R T ZE X rario ZEE B AT RS, TR AL BOR IR
BUF AT LABEATIE PR . FRHEFR R RAE L BLE

BEEME Rew RIE UGS EE ratio IR GPU
5 CPU (BB (P / P ) HEATRSE , OB T 1R BL 2 19
KA, TTLAEE RS SIS GPU B T A H B HEERA.
RAZEE LRGSR .

3.4 WHATEAE

A ICHE AR MFS588 RS F S #fTE8. S A

WERREMK 15,

#1 MF5588 IR 45 24K BL BB L

E3) Gk A5 4
CPU Xeon 5675 (6 core @3. 068GHz) 2
EH GPU Tesla C2070
W7 Samsung 8G DDR3 1333MHz 16
0s RHEL 6. 2 -
H MKL Intel MKL 10. 2 —
Compiler Intel ICC 12.1 -

KWFEEEAEBRY SN CPU BWHER N Po S
GPU BT HEBE S Po L AR BB T, JRIR NVIDIA
HPL, kA ED B4 HPL,Faf R A ED B %5 MA BEH
FE R HPL fingsc R, Wi BRAERETF NVIDIA 4
Xk 4EH ) HPL B3R hpl-2. 0_feimi_v11 #4768k
k.

3.5 &8

# Py /P AR E BT 3 B3R B8 A7 00K, 5

ZERUNZE 2 FrFl.

R 2 FF Pou/PopBRT ARG R

GPU CPU W Pepu/ E ED K3 Eﬁﬁ;}:

Mk B%  6RE  Peu Glopy  (Gflopd oot
80%

! 12 (N=100000) Z* 389.6 3912 391, 4
80%

z 12 (n=100000y +& 7707 786. 1 795. 4
40%

2 6 (N=70000) +6 6252 6399 663.9

Hod, A% NVIDIA 32480 hpl-2. 0_feimi_v11 £

EHERRNEE.

3.6 HiEXtES4H

BT RN CPU Bt ERE NS GPU BT HE R
(Pyu/ P VIV B S BRE . H7P A CPU R BEER
T GPU 1 BE 3 55 B, (P /Py ) B/, B G5 1 R My B2 7
(Pgpu / Py ) =03 295 559 CPU 8570 GPU #8838 , GPU %X

BE, (P /P ) BER, B4 R 4 GPU BB T (Pen/
Po ) AT LAHE T 11,

Xt 2 BAEHEAT 5347, LA NVIDIA RIRE AT L,
BORA ED Hikiy HPL LUK FEI&RA ED B 5 MA B
%) HPL ByANEBCR, A 8 iR,

B Py
B8 FBEILIEARE Popu/Pop B BIBIERBUR

M 8 AT LUF H , BEH (P /P ) I LT+, R ED H 35
EMABEBIAMNMELBES EFA. Y (Peu/Po)=9.6
B, Flet Rk ED Bk 5 MA BT A3 6. 320/ L.,

I R EE R EDEERES MABREN SR
GPUBBZ HHEEXEBENEA T I REHERWMKE. W
NVIDIA A4 Fof o i g 37 — A FF B 8432 Hy GPU e #RE
A SHETF (Pow /P VB — K, H8 ERE M
BUS B AT BB R

BRE AXFEHEA GPU nEH HPL Bz
EtfeE, R ZRBRANSSHABEBEER T AE
GPU B TARRMIF T HMARIE, HXHAR, AR
HT2BEFNIENBRYEEL(EBEB 52 GPU A
ENARYEEE(MAERE) ., FRFHBEERERY RS
GPU I T, NVIDIA 8 #r4t 5t 3% % 28450 HPL "B
18 6. 320 RN b, 338 oF X9 52 R BOE A9 A 47 HI T B R vk
FITERT A% GPU £ BUS BIF MR .
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