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An Efficient Technique for Processing of Spatial Data Using GPU
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ABSTRACT : Recently, GPU (Graphics Processing Unit) has been improved rapidly on the need of speed for
gaming. As a result, GPU contains multiple ALU (Arithmetic Logic Unit) for parallel processing of a lot of graphics
data, such as transform, ray tracing, etc.

Therefore, this paper proposed a technique for parallel processing of spatial data using GPU. Spatial data consists
of multiple coordinates, and each coordinate contains value of x and y axis. To display spatial data graphics operations
have to be processed to large amount of coordinates. Because the graphics operation is identical and coordinates
are multiple data, SIMD (Single Instruction Multiple Data) parallel processing of GPU can be used for processing
of spatial data to improve performance.

This paper implemented SIMD parallel processing of spatial data using two kinds of SDK (Software Development
Kit). CUDA and ATI Stream are used for NVIDIA and ATI GPU respectively. Experiments that measure time
of calculation for graphics operations are carried out to observe enhancement of performance. Experimental result
is reported that proposed method can enhance performance up to 1,162% for graphics operations. The proposed
method that uses parallel processing with GPU for spatial data can be generally used to enhance performance
for applications which deal with large amount of spatial data.

Keywords : GPU, Spatial data, Parallel processing
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(ALU: Arithmetic Logic Unit)E BA13}aL $1.2H, SIMD
By Ay 722 7450 A H(Lefohn et al., 2005).
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Brockman, 2009; Han and Zhou, 2006).

B =RoMs T3t HolHE a8 ow 28l
A3t GPUZE 7HA1 3L ol T ZRAME &85
= dAFE Atk

GPUE [2¥ 113 2] CPUel HI3| B2 ALU(Arithmetic

Logic Unityg 7131 glom 19 7142 $18le] A4
Ahtel] Esle]o] 9l [A, 2009). GPUE %S ALU
& 7HA A Qleng WY HEE B8l 73] AitelA
T3 oS w3 4 Qo

NVIDIAO A A &38H= CUDAS] HE )&
s 7Y 2R @99l A=) 28
9l 5, aela BEEE I =g o
7izke] Aemis GPUSIA AdEE §49
SIMD WAez WY XHgd 5 vk

=

PN
e

[O& 1] cPURt GPUS| X



GPUE A3 a8

AMDATIOI A= GPU WHE A2 7]&2 ATI 2EF
Al&3t). 2E-|ME CUDASKE 2] AlS 757}
Al A i) A Egks A} ~E-AE
2YEE 2ap o e = glon, Zh 2kd9 819271
A 2dEg TR S Ak B R E 2EY

gholB ] Foll A brook+E AHE-3FSITHBuck et al., 2004).

[e)

=

3. &3t ElolE A3

31 FE doE Az ¥y

B A 2 =RAA Atk GPUE AHEE
B4 dlolel el el dhal E .
22k delelg kel F2ab) e AR 33

H]O] HE t2azyy WEegsE 29skal AREAE
Qo ue} 31 (panning), &/F Ax(zooming), HHEF
71 ZH(orientation) 2] & F-3TPHA A =& T ~EH 9|
A 2 gth. 3t HolElE RYshs A9} tiX~
Zgo] GHo &€= e FEHo = dash K
wolBE AT dt SHeA 7Y Sask Wl 9y,
FoFa, W A3 FshEEit tloje e a3t A

Al o]t}

33 HolE e i Azl dAlA e 2
Bh(transform) AA4F Foll A o] (translation)l] 3} -5}

S/ S A AlS(scale)oll BdshH, Wk M3 3]
= (rotatlon)oﬂ Elcaia=d

i)

Mrﬁ

L W Ak FEshA} she BE 33k Elo]
Ele] 7t 3 ghsel ol %18} WA o 2 ey
ok A g3b ol o] o] AdFF ke v

47} F7h o) Aol Ak 89le] Wik 53,
T3t HolEE Ak AR A ow B a5

Z A=

2= (floating point real number)i ¥ =E CPUR
Agstrlol= el dA7F 3
B %Pwﬂ /H" CPU«] 5174]

= A~ =
= 171

Ob_ Q_gz‘i o7

cosf) —sinf
sinf  cosf

g i i

373

91 11 wlolE Ay

714, x9F yi= 71 FEE e 0} s A5

<, 0 3 A5, 9 = olFikE YERATL

CPUT &9 3talx} }“ S7F vlolE o] BE Fapel
izl Fx M3 A4S A0 R A sk Hsl,
GPUE #E o] ALUS S8 ~g=
NG SIMD 2 3% 93 ALE A
FER J5s A T AUtk

GPU2| W4 A7 FF(OpenCL)> A~
ofA TFH o &8 F UA ATh 2
Al e 7}54 AAA AdE Aotasta
NVIDIASH AMD(ATI)ll 41 ﬂ]lé}h GPU ®4
o] B2 2]Ql CUDAS}F ~EH Alg3to] 742t

o Age,

2
z

=

fo13

el =2

e e

A _>.:

e
T@st

{0

[e)

3.2 CUDA ZXE d4t
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/I CUDA ZAE FAE
void process_cude( )
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calc_cuda<<<:LE|
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cudaMemcpy(HQIE2E M2 2|, OutData)
}
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void calc_cuda()

{
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i = blockldx.x * blockDim.x + threadldx.x
j = blockldx.y * blockDim.y + threadldx.y
index = | +j * ABE 37|

P/ A
OutDatafindex].x = InData[index].x ZtE2| 4
OutData[index].y = InData[index].y ZtE2| &4
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void process_stream( )

{
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calc_stream(*InData, OIS, A=, 3% 7k,
*OutData)
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OutData->write(H /2 =2| HIZ2|)
}
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}
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