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Design and Performance Analysis of a Parallel Cell-Based Filtering
Scheme using Horizontally-Partitioned Technique

Jae-Woo Chang'- Young-Chang Kim'*

ABSTRACT

It is required to research on high-dimensional index structures for efficiently retrieving high-dimensional data because an attribute vector
in data warehousing and a feature vector in multimedia database have a characteristic of high-dimensional data. For this, many high-dimensional
index structures have been proposed, but they have so called ‘dimensional curse' problem that retrieval performance is extremely decreased as
the dimensionality is increased. To solve the problem, the cell-based filtering (CBF) scheme has been proposed. But the CBF scheme show a
linear decreasing on performance as the dimensionality. To cope with the problem, it is necessary to make use of parallel processing techniques.
In this paper, we propose a parallel CBF scheme which uses a horizontally-partitioned technique as declustering. In order to maximize the
retrieval performance of the proposed parallel CBF scheme, we construct our parallel CBF scheme under a SN (Shared Nothing) cluster
architecture. In addition, we present a data insertion algorithm, a rage query processing one, and a k-NN query processing one which are suitable
for the SN cluster architecture. Finally, we show that our parallel CBF scheme achieves better retrieval performance in proportion to the number
of servers in the SN cluster architecture, compared with the conventional CBF scheme.
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void insert_thread( )

{
client -> callAPI (CBF_OPEN) ;

/A E dolE7t dellEEet 7 AR AEE vHed do
HE A4
/7L A9 doleE AEatn, AS1E deler} deblA ¢
o
/ delg AEF Avete] AAS #HA
while (num_of_data > 0)
{
while (buffer_size > 0 && num_of_data > 0)
{
pthread_mutex_lock (file_lock) ;
for (int j = 0;j < NUM_OF_DIMENSION ; j++)
fscanf)(fptr, “%f", vector(j]) ;
client -> callAPI (CBF_INSERT) ;
client -> packBuffer (vector) .
pthread_mutex_unlock (file_lock) ;
}
if (num_of_data > 0)
client -> callAPI (SEND_BUFFER) ;
else if (buffer_size > 0) {
client -> packBuffer (CBF_CLOSE) ;
client -> packBuffer (CBF_DISCONNECTION) ;
client => callAPI (SEND_BUFFER) ;
} else {
client -> callAPI (SEND_BUFFER) ;
client -> callAPI (CBF_CLOSE) ;
client -> callAPI (DISCONNECTION) ;
)
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void main()
{

pthread_t *thread ;

FILE fptr = fopen (query_filename, “rt”) ;

for (int i = 0;1 < NUM_OF_DIMENSION ; i++)

fscanf)(fptr, “%f", vector[i]) ;

for(int j = 0;i < NUM_OF_SERVER ; j++)
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pthread_create (&thread[i], NULL, range_thread) ;
getFinalReault( ) ;
}
S de A s
void range_thread (float *vector, float *result)
{
client > callAPI (CBF_OPEN) ;
AT AME EY FE gl AR A4 Feo) d9HE A
g,
A ARAE HY Ao g 29E Assln
client —> callAPI (CBF_RANGE) ;
client -> packBuffer (vector) ;
client > callRetrieve (result) ;
client —> callAPI (CBF_CLOSE) ;
client —> callAPI (DISCONNECTION) ;

resulte] Aok
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A & r& 4A4% 5398 o AgEc CBF 71¥dA 9
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2] Ft rate] ol upper boundE A& EIEWQ)S} A F
O] Azt Arlgh re] otk ol M2 S lower
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WA GAAM o Be Fr A5S Igdse, vhxa g
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Tzt W fdo] tee] M2 FAE SN FRe 2
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oA S 3 dA dAlelA dold 3R oA gliE
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& ¥4 YrERY AASL 2 R A PrEE ¥
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A A P2EE wEE B H@). Al WA Ao
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void main()
{
pthread _t *thread ;
FILE fptr = fopen (query_filename, “rt”) ;
for (int i = 0;1 < NUM_OF_DIMENSION ; i++)
fscanf)(fptr, “%t”, vectorli) ;
for(int j = 0; ) < NUM_OF_SERVER ; j++)
pthread create (&thread[il, NULL, knn_thread) ;
getFinalReault( ) ;
}

~feyt AAED 7F ~gEs "o WEE A

A4 E 1 getFinalResult 45 AFHL 17 kg
=

A k-HoE A9 HY 24 =

void knn_thread (float *vector, float #result)

{

client > callAPI{ CBF_OPEN) ;

oz Wz k-A2E 29s gl dAA AEE de UHE
AE gt

// AEelAE 13 pruninge B3 ol e HEHEZ AlDYUAF
AAste] 14

/ FREY2ES
o}, 3zt

// pruning?lME 22 FrRIAES A A dolg
AMate] Ao

/WA 7 7k kole] Az
o resultell

/f ARk

Ax, 24 pruning® F3 24 FRIJZEF ¢

"
EE 95 o

client -> callAPI (CBF_KNN) ;

client —> packBuffer (vector) ;

client -> callRetrieve (result) ;

client —>> callAPI (CBF_CLOSE) ;
client -> callAPI (DISCONNECTION) ;

(38 9) k-22" 29 2| L22|F
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ZZ 4o 2laEe
Master
Al 9| )
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1 B M EAE = o o g
1% 28 ,%ﬁﬁﬁl - ||eee® 1% ¥ 4 2l i
23 - an
- L l' CE - = ® eg;é‘
| g |, |
1
Alad A AU R AUy
2AE Zae | e
ig“ e e Y { i W el gl ; & i el T
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/O Slsolth olgd] AA) FAYSL t2a O 84
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