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Abstract

Graphics processing unit (GPU) was originally
designed as a co-processor of CPU for graphics
applications such as games and image rendering.
Recently, the use of GPU in other non-graphics
applications is becoming increasingly popular. In this
GPU-based

implementation of the FP-growth algorithm used in

paper, we present an efficient
frequent itemset mining. Our implementation exploits
SIMD multi-processors of GPU to maximize
parallelism. Our experimental results show that the
proposed method can run up to 14% faster than the
CPU-based implementation.
I A&
HAZ HAEHoZ AFYH a2gIE Y3 A2e 4
gl GPUE Alg3te] CPUYF HH3sd 8 X &
aEe] ANAA s WS GPU HFE V1<l
gFEe. 28y GPU 7|dte] HF"HS A e
AFg7AA = 2 ¥E 220879 s
2 A HH 2 =idAe= NVIDAS CUDA 3

o)A FP-growth &1@]&e 822 C Ao F+HEE
Z3le], 71¥£9 CPU 7|wte] 23 ojn] Ao g
A

II. £&

2.1 NVIDIA CUDA 3+74

A= ALY 22 18y $8& Z=2IHWS AT
CPU9 Hx Od*yckxli £3589 GPU” NVIDIA
o)X Hmel CUDA $4< Fdto] wg ¥ad #AFY
(e}

=2
Tz Hlxmom 715:— ugaloa CPUSH: o

w3 g .;v'ﬂc«l %PFA% st=sololl A ApEH o
F3si, GPUZF 717 =& i 2

@&+ k. olglg GPUS 54

=dstslr] A e BEd S |

717y A, ZF dolE 84 7he] oEA 0] HAFH

oF (1],

g
B RS ww gEYG viely EAlE

2

(o3
(2

ZJ_‘
2o & N N

ol
-

oA
foo e orlr o

EWAA Fo A minimum support 9 #<
=z ;d—o]_ o )\]Qcol -I—_lLi
wWaA F 4 e

N
o}-
FP-growth &ad &< FP*treeE} =

IOmlgm
m»

frow g

i

r.:

- 509 -



2009 = CHSHM X253

APSS BE-AE dES A8t 27 HolEY %
A EQE AAHez FAs 5 HAuAlR Eus
ZE Hldk gEHNS 2=} 2]
m. -+ 2 A3
CUDA APIE o]&3sto] 7]&9 FP-growth ¢ilg
S FUgtsle vlrg Fx29 228

. 94 GPU st=

B 2RI
wel Az HAEs pAson, Add vre o
AL WES 5] sk, AFA My ke o
olf o5& H2i3etd

T AEE o] 324 E floatd o] Hl
Ase TFdsa

Running Time (sec)
[
wn

20 uCPU
15 - GPU
10
5 4
0 . . :

DB_1 DB 2 DB_3

Data

a9 Lovhere dolEldAe Ae &= Ha

AFe 27709 SIMD 7wt HEIZEAME 7H
NVIDA GeForce GTX 260 GPU$} Intel Core 2 Duo
CPU7} zt3o]7 PC9 Microsoft Windows Vista SP2
374 st A FHJY. 2" 12 FU3 HolHE

EEe Ao F A FEY 8 £xo HuE
HojFErh GPUE 243 732 £= dolM 7]E9
CPUA A== HAAste Z=a3 oiv] o 14%

6‘ T
2 E WA FP-tree?] A Foz AHE3 Ay
2 GPUY Ao wmzeiwr A8 Fdro ¢ 11% Y
2 %S veERALH

1.15 1

a 1.1

%

(% 1.05

E Texture Memory Fetch

E 1

% ® Global Memory Read

& 0.95 (Baseline)

0.9
DB_1 DB_2 DB 3
Data
a9 2. g2 MEgE T3 A T
V. 2E 2 FF AT 4P

B =R s GPU @40 A M 3515 vhol
95 A A £ g FQl FP-growth &g+
S GPU 7xo A3 gz pdFozA, 719
CPU 7|¥t 2w v dso ¢S Bk o
Ro duelFe voly TR} BiFHS] Wil
9 =ZeAAe TxE AU B Tk @
o gt Thd LueFe] GPUS WHE Fxo| A
i G FEETE BEE PAS 09 we A
grel A 3 4 s Aow Jdggtt

WAAre) 2

“o] wES 20099E AR(WFHEI) &) A9
2 @RATAGY AQe wol FyH sz
< (No. 2009-0068969).”

[1] S. Che, M. Boyer, J. Meng, D. Tarjan, J.
Sheaffer, and K. Skadron, "A performance study
of general-purpose applications on graphics
processors using cuda,” Journal of Parallel and
Distributed Computing, vol. 68, no. 10, pp.
1370-1380, October 2008.

[2] J. Han, ]J. Pei, Y. Yin, and R. Mao, "Mining
frequent patterns without candidate generation:
A frequent-pattern tree approach,” Data Min.
Knowl. Discov., vol. 8 no. 1, pp. 53-87, January
2004.

[3] C. Borgelt, "An implementation of the fp-growth
algorithm,” in OSDM ’'05: Proceedings of the 1st
international workshop on open source data

mining.

- 510 -





