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Abstract

Blockchain is increasing in value as a platform for safe transmission of capital transactions or secure data. In addition,
blockchain has the potential as a new platform that can safely store large amounts of data such as videos, music, and photos, and
safely manage transaction details and service usage specifications. Since it is not possible to store large-capacity media data in a
block, research on the performance of storing sound source information in a block and retrieving the stored sound source data by
using the distributed storage system (IPFS) and the hash information of the sound source signature data was conducted. In this
paper, we propose a sound source signature indexing method using a bloom filter that can improve the search speed suggested by
previous studies. As a result of the experiment, it was confirmed that improved search performance (O(1)) than the existing search
performance (O(n)) can be achieved.
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Fig. 1. The relationship between saving and retrieving music and sig-
nature files
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Fig. 2. Example of index extraction through bloom filter
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Fig. 3. Example of index filtering through bloom filter

4 HolHz5H E52H of sl K1, K2, K3 ol 370 9] sfA] A4 AA 2zt
£ B3 uag AAshE dag APl a9 29 16, 1, 79] ajAgk= AAth ek, 7F sjAlgke] 7HE Tl
A= EleolE ‘Aol tiste] K, K2, K3 °]4 371 9] EEH WL gho] EF 1oj2hd Xehs HolHe =
e Agsith ool wgk AAR 7474 3, 1, 149] =ZHE Aot Ak AT 3709 siAIgtel 7He 7=

ARE EF2EH | 39A, ZH % F shuekz 0ol2hd s wlolE = Hl o EfH]

ilua n{

=

THAL, 1497 v el 19] §hs 7HA0 E52H dH 22 ol ol EAskA] ders A vdin.
A% B BEks H©] M AH =g F=357] Slel EEZHE Sdehs S AAA =1 43 A8t
22 WALZ KI(, K20, K30 o1 3719 slAl A& A @ HolEel tid BEad @A Y 5 )2
AXF 2716, 1,79 siAgE A9l ol EUlR 55 EE A4 585 w9 o )k ey v EY T
el 16WAl, 1A, 7HA Wlde) & 1= WAste] & S2e 59 dolEMe|xe] A7]e AYH R vlH st
Y Y22 ARk 1A Wde] ol owl 19 gt Sbsks AA AIZks sl Aol o el Sirh
= 7ML EEE EREHCAN S BAVE HA g2
HFA LS 2 <1010001000000101°°] 16bit EFIE %ks 2. 22LE{ oHAIS SR5| A|TIL|K mUQ| ZAM
de F ek E

9 32 139 29 S T AAE EFEE d9~
£ olgsl] Al AosE 54 HolHe EA4 975 7 EEZHE 0% 1o 2P0 BE FH g #¥
Ase AL A0 AME vt sl golE X’ sttt 7} 29 AIIYA 3 AR EFEHE 53



s

324 WEETEI=

T2 A264 A3=, 20213 59 (JBE Vol. 26, No.

3, May 2021)

3ol o] A Y AR wske 4 glvk 19 29 Aol g e Sl Ashehs AE-3ltt vl /el H
Alell A ElolE ‘A’St B'E oln|sh= £ ZE AF ¢ = 34 FrERe AN St 7P wE E R slA]
o) ~zke 74z} <1010000000000100°, <1000001000000001° £ MAAstth

o] Hr} 19 404 SR A2 g )] AU A el o

AR ANAES ol Eelel FHE PRI B o 5 A BRE 59 A Aakel AAE 47
2 E(leaf node)7t 7 19 2ol ek & AITIUA 29F MK )M, FI A T siA &
o] IPFS SIAZEE 717l aol o) o 9 AT H8se) BEUH AUAE AQIAA 228

YA 3t €] IPFS siAIg> BES5A0 ) £ A 7= o (2)= UErdTh

2tk AZUA shde) 4] Aol o] e S B 274 A%, LEYE Qe Y4 SEE AU 3
sl fske AU shadel IPFS sl Alghl st A gkRe] A4k ko] wEldthie Aok WelEgink ol
A% Azde] AR A8 ATUA FAdz HTo]l b BEIE AUz AL G HHe A P Aele 2
S o2 98, $9 ATUA B ST Skt DO A4 HEo W sA) Fae] duo] el Ao
Hale o) Egz 7AW Qdx A4S Ea A&d & 2 fdsle A A4 57 7 W cre32b, cre32,
DAY A) wHd o] Ao 7hsae!] md4 o]} Al 9] sA T5E etk

LEPEE S8 YAHE o) AYze) A7)E 2]

3, S2TE 5A| B ZX 4AS BEAE | 7)) 2} 2% ua o)zl qlel 2 A)

Zgoll AREEE Bl Al o] JHRE 1 grol T W

BELE A9 BEF ATV HY 4 N o, TEUHE Bel HA FeF AdUne AFE B8
2487 98, A4 tgel FIE ATUA el ASE B WD 7] mI AEF A A kot T8 27
IHEE 1,000707HA] =218 02 Z7EA71HA B4 29 (Homogeneous combination) 141 | HZ Al4te 4= 9lth
S0l e 4 AE SH )

A BEEZHE sk HA 9 sl s A5 AIUA st o] A4 A1ZE S A-ddA tidel He
glstel SN Aol ATE AR 4228 A BE A AIUA L9 4T 1,0007101 B2, BELEe)
ZE QY AE AAI7HA 288 A S5t e A71& Hi=1,0004 T8k 4 27190 20bith-
A9 6.6MB 719 AIYA B 3 S Ao 3 Bl 10bit¥ S7FA71H HA A7 S48
Mol S Aankg Agaion, LU QEa 44

045 ) . 0.4103
04 e S5 03721 0.3791 0.3898 0.391
035 0.3086 3
0322 == 024 0.2657 0.2682 0.2714 oree Mzg
o 025 0.2299
E 0_8-1 97 0.2031 ——
0.15
0.1
0.05
0
cre32b rc32 md4 adler32 md5 tiger128,3 tiger160,3 tiger192,3 shal tiger1284
Hash function
T2 4. ofjA] ALt Szt EFEE QlEA MY S Hin

Fig. 4. Comparison of hash operation speed and bloom filter index creation speed
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Table 1. Comparison of search time according to change in bloom filter
size

# of Search time | Search time | Search time | Search time
Leries (s) (20bit (s) (30bit (s) (40bit (s) (50bit
q filter) filter) filter)) filter)

1 1.21 1.22 1.21 1.21
100 1.23 1.21 1.23 1.25
200 1.20 1.23 1.26 1.24
300 1.26 1.21 1.19 1.28
400 1.24 1.20 1.23 1.26
500 1.24 1.22 1.22 1.24
600 1.66 1.20 1.21 1.23
700 1.22 1.22 1.24 1.24
800 2.05 1.75 1.22 1.23
900 1.68 1.68 1.23 1.23
1000 1.59 1.63 1.26 1.26
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