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Improving the Performance of Document Similarity by
using GPU Parallelism

II-Nam Park" - Byunggurl Bae'

- Eun-Jin Im"™

- Seung-Shik Kang™"

ABSTRACT

In the information retrieval systems like vector model implementation and document clustering, document similarity calculation takes a

great part on the overall performance of the system. In this paper, GPU parallelism has been explored to enhance the processing speed of

document similarity calculation in a CUDA framework. The proposed method increased the similarity calculation speed almost 15 times
better compared to the typical CPU-based framework. It is 52 and 3.4 times better than the methods by using CUBLAS and Thrust,

respectively.

Keywords : GPU Parallelism, Document Similarity, Document Clustering, CUDA Library
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Fig. 1. Grid block layout for parallel processing



for (int j=0; j<n-1; j++) { // ¥E WA
if (idx < m)
d_arr_ipl[j*m+idx] = d_arr[j*m+idx] *
d_arr[(n-1)*m+idx];

_ syncthreads();
for (int j=0; j<n; j++) { // W¥ =7
if (idx < m)

d_arr[j*m+idx] *= d_arr[j*m+idx];

__syncthreads();

78 2. GPUS 0I85H HE RALZS| ZM ot
Fig. 2. Multiplication operation for vector similarity in GPU
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Fig. 3. Add operation in GPU programming
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for(int j=0; j<n; j++) /814 A4k
(/2 &89 log 54 A%t
int k = 256;
for(; >1;) {
ifidx % B_SIZE < k && idx+k < m) {
d_arr_ip[(G*m)+idx] += d_arr_ip[(j*m)+idx+k];
d_arr[(G*m)+idx] += d_arr[(G*m)+idx+k];
}
if(k%2!=0 && (idx % B_SIZE == 0)) { /&5
d_arr_ip[(G*m)+idx] += d_arr_ip[G*m)+idx + k-1J;
d_arr[G*m)+idx] += d_arr[(G*m)+idx + k-11;
}
k /=2
_ syncthreads();
}
ifidx % B_SIZE == 0) {
d_arr_ip[(*m)+dx] += d_arr_ip[(G*m)+idx+1];
d_arr[(G*m)+idx] += d_arr[(j*m)+dx+1];
}
__syncthreads();

T2l 5. GPUE 0|28t HIEf FAIES| SIM o4t
Fig. 5. Add operation for vector similarity in GPU
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Table 1. Experiment environment

CPU Q1" 50]i3-530 : FHFo], 2.93GHz

Device : Tesla C2050
GPU Number of multiprocessors : 14
Number of cores : 448

H 2. A8 HolE
Table 2. Input data specification

. 10x1000, 202000, 30x3000, 40x4000, 50x5000,
60x6000, 70x7000, 80x8000, 90>x9000, 100x10000,
200%20000, 300x30000 , 400x40000, 500x50000,

27) 1000x100000

Table 291 2% wlo|ele] thal obel WuEel e #4h
£ ANS £RT 4 PEdl g AN U ARe 5

Aste] Aere W Aes Hriskch
(1) CPU: 7] CPU 914t A17+S 43t W
(2) GPU_CS(Cublas Sdot): CUDA Z217
CUBLAS[10]& AF&3tel  GPU
CUBLASE #EH 9 dot 4t Al
(3) GPU_TR(Thrust Reduce): CUDA Z21zj7 zlo]H g
2] Thrust[11]5 AF83t9 GPU 94k A3k =74, W
A §lov Folxl wids sl e gaFE

Reduce 9%+ A&

(4) GPU_PR(Proposed Reduce): ¥ =& A A|A3}= W
o2 GPU Azt Albs A8z 29 29 w4 Azt
7 a9 59 gA dAsks o] gste] 19 637 o] T+¥

il

Kernel_function_call_Figure2_and_5()
//Fig. 2, 59 GPU &4, g4l Ad 5%
for(j=0; j<n-1; j++) {
for(b=0; b<AJHEZHMNF; b++) {
_and_d_inner += h_arr_ip[(j*m) + (b*512)];
_sum_of squares += h_arr[(*m) + (b*512)];
d_ sum_of_squares += h_arr[((G-1)*m) + (b*512)];
}
sim[j] = _and_d_inner / (sgrt(_sum_of_squares) *
sqrt(d_ sum_of_squares));

}

2l 6. GPU+PRE 0|3t HE FAIZ A4t
Fig. 6. Vector similarity by GPU+PR
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Table 32 9= Al fste] CPU, GPU_CS, GPU_TR,
GPU_PR Howé#i AR Atttk Ak ARk S
Astoltt. GPU_CSSt GPU_TRS W2 A dlelg o] 27]
7b 4A TtE o]dQl ARt CPUS &
Al Zg&o] Fopxlth ol Hs), GPUPR W& &
2 dlolgel tiste] CPU ¥Rt E&o] FFE T

E 3 FAE A

Table 3. Performance evaluation

.
M5 5T B3

Document CPU GPU_CS | GPU_TR | GPU_PR
Vector size (msec) (msec) (msec) (msec)
101000 0.176 5725 2.160 0.173
505000 4.309 29.231 16.557 0.844
10010000 17.606 59.769 29.573 1.802
50050000 442.171 303.000 174.137 32910
1000100000 1766.511 622.167 | 401.992 118.664

A A" GPU_PR iﬁ%‘%’—lﬂ CPU A4t A2l&3} nlaLstsl

<= W Z&o] Fokxlth
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