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Tab. 1  The structure of minute and second data table of seismic precursor database
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Tab. 2 Compression rate of every record
i 46 Hip JE4if5 JE4i 5 JE 45t/ fife It lia]/
Hde IR RS e Clob FE4FH  Blob Hi4ii Ht
wi/KB Clob/KB Blob/KB s s
Bzip2 588.51 37. 462 28. 096 0. 189 09 0.020 16 6.24% 4. 68%
FEE Gzip 588.51 63.376 47.531 0.033 70 0. 006 92 10. 45% 7.84%
GziplO 588.51 86. 906 65.179 0. 013 28 0. 006 33 14.36% 10. 77%
Bzip2 8. 842 0. 961 0.720 0. 004 58 0.001 13 10. 89% 8.15%
e Gzip 8. 842 1. 399 1. 048 0. 001 00 0. 000 34 15.76% 11.81%
GziplO 8. 842 2.008 1. 505 0. 000 35 0. 000 27 22.62% 16.95%
e BARBUE R S S A i e/ . SRR I ) de e . i L B
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Tab. 3  Data exchange speed test of every record
FBtA! JE K A 6 SRR fhiscHe bR SEBRECHR (5T R WifhiscHe  FEBRA PR
/KB (HES I E]/s (e FH/KB g i Ta]/s (e
Bzip2 28.09 20.9 0.051 8.97 0.72 12.3 0.043 1.13
Blob Gzip 47.53 12.4 0. 058 7.89 1.05 8.4 0. 044 1.11
(o) GziplO 65. 18 9.0 0. 064 7.14 1. 50 5.9 0. 044 1. 09
45 588.51 1.0 0.248 1. 84 8. 84 1.0 0. 045 1. 06
Bzip2 37.46 15.7 0. 068 6.75 0.96 9.2 0. 045 1. 06
Clob Gzip 63. 38 9.3 0. 083 5.49 1. 40 6.3 0. 045 1.08
(ASCII) GziplO 86.91 6.8 0. 106 4.30 2.01 4.4 0. 046 1. 05
K45 588.51 — 0. 456 — 8. 84 — 0. 048 —
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HRHE I d5 i AR R AR, JUHAE Clob R T4
(e BGH B A RERA A4 T Blob + Gaip (17 4h
S5 G5B + LR M L Oy ik, ATl b 7R IR A
PR R R IR B “ AT .



%3 TS WAENIK Oracle LOB $idit 4 15 38 MLV M SCR M 5T 451

x4 A MEREMNZETERENLER
Tab.4 Read — write speed test results of four storage structures
Ligvei e
1 X (2009 -01 -01) 31 X (2009 -01 -01—31) 31 X (2009 -01 -01—31)
2 b by 3 A by 3 A pii 3
i%2/s /s $2/s /s /s /s /s /s $52/s /s $2/s /s

TR FEgR5 %

Bzip2 0.20 1.21 1.73 2.92 5.36 44.43  39.98 96.32 1.74 2.32 26.76  51.93

Blob Gzip 0.11 0.23 1.64 2.06 2.91 6. 88 39.52  63.91 1.48 1.37 26.71  49.96
() GziplO 0.12 0.14 1.87 2.04 3.10 4.11 45.82  63.02 1. 56 1.23 26.75  49.95
A4 0.36 0.37 4.63 6.43 11.02  12.28 194.44 200.60 0.97 1.40  25.83 50.39

Bzip2 1.03 1.23 17.15 3.01 28.54 44.72 556 105.63  3.07 2.14  43.42 51.53

Clob Gzip 1.47 0.24  28.24 2.13 42.52 7.48 944 76.76 2.83 1.41 46.67  50.38
(ASCII) GziplO 1.95 0.16 38.21 2.22 57.29 4.97 1278 76.71 2. 69 1.33 55.21  50.14

K E%E 11.94 0.39 243.70 6.58 372.52 12.58 7568 205.56 6.25 1.58  139.15 50.88

TE: BEURT ] = B2 PRI ) + @R R], 5 A ] = TRAE ] + SRR ], AR 4 Fhofr il aitl vh i3 il B e e

R5 3FLOBEERZENEERERENKER
Tab.5 Read speed test results of three LOB read methods
U JHCE
FERHEA R BRI IS 10 K 31 K 1K 10 K 31K
Ay mEE A mE A mE A @m0 M m® A ER
HREEEER 0.19 1. 80 1.75 14.72  4.97 36.56 0.057 1.374 0.526 10.51 1.59 26. 84

Bzip2 B EL 0.52 6. 85 1.83  11.33  4.83 19.39 0.040 0.954 0.124 1.32 0.25 1.37
B+ e 0.21 1.33 1.45 5.49 4.18 10.14 0.039 [0.937( 0.122 1.13 0.28 1.44

HEIEE 0.11 1.74 1.03  16.26  2.883 41.49 0.058 1.425 0.476 10.16 1.52  26.83

Gaip SEHEEC 066 1125 141 1663 318 27.22 [0.035] 0.945 0.062 1.15 011  1.31
Blob GBr ki 014 Le4  [0.81] [5.37] [211] [8.57] o0.041 o0.940 [o.061] [1.11] [0.09] [1.23]
(k) BRI 012 191 1.09 17.49  3.08 45.69 0.065 1.460 0.53 10.24 1.67 27.23

GziplO Ma=tanidild 0.88 1479 1.71 22,03 3.79 36.63 0.049 1.110 0.074 1.36 0.11 1. 60
B+ & 0.17 2.60 0. 92 5.79 2.38 9.09 0.043 0.956 0.068 1.18 0.10 1.48

IR 0.38 6.34 3.66 70.01 10.89 198.20 0.045 1.414 0.332 9.77 .06 26.15
R4 S BEisEEL 6.69 127.46 12.58 185.94 25.41 300.55 0.131 2.860 0.199 3.49 0.32 5.14
B+ & 0.79 6.84 4.80 20.48 10.76 40.09 0.049 0.992 0.099 2.39 0.20 3.49

PHEEE 12.62 245.94 121.31 2654.53 384.05 7579.19 0.228 5.681 2.177 54.24  6.69  140.84
KIEGE  ESEHC 419 65.97 13.69 186.07 23.33 353.76 0.094 1.944 0.227 3.94 0.44  6.65
4Br vk fo.56] [s.85] [4.37] [18.41] [10.87] [39.34] [0.052] [0.958] [0.116] [2.09] [0.26] [3.89]

Clob
(ASCII)

TE: BRIBURT] = 32 2R ) + RN T], SRR 3 R e Ty s s sk B e R, SRAIMAER(EL A Clob B Blob mrit i B P .

YT Clob, {H Clob + ASCIT 2 JF 47 #% 2 7] LA ]

4 e DBMS_ LOB. substr 4013 B 43 %cdie (i 43 a4

S BN R R A 0 ), M T A B T 1)

SEHy W] Blob 7EAE A4 MERE L0 T Clob, {H  FaefAiRIR, i Blob Ay 5 — ik il 77 6 i TG i

Clob B AE 48 1o 1< SCAS KR IS SR 7 IIAF A ], o MR i K 500 28 T 7, 52 BBUH 40 509 9

s (akae, LAk, 2010) . EARMGRARFR fEsihg >, ok iSRS R (R b
BE T Blob JLiBfEAFf# . b R G HE T . 2K, T,
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WA . R4 AR 2 A R A b 20 HLAT S0 1) 3
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BN E -, A EGA B SR L rERE (XI40iE,
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M2, 4 F15 WK LE ROk, 3 FhEAE
R 22 R S ECF BRI AR A,
HEI 2085 W 5 R4 AHE, R4 5 (i
B AL HE TR 4 R i IR IRD, DA I R s ke 4
A R R o 0 SR B DA 53 R0 B8 1 52 Ok
J&, Grip Fl GziplO fF Bzip2; Gzip 1 GziplO 4
b, miE e S, EE S R S,
Gzip 153 FPE0H FE 46 L & ) GziplO (%) 5% 1 3% ,
W RGBT B B Z AR S ), Bl Be 4 B
LRy

X R R IR G PR, an SRSk ] Blob + Gaip
FEREEEH, B R R A R E A 7% (5CE
), S FVERE S A KR T, R8s 2
o pE Z /2 H AT 7. 89 1%, & b B ol 7E B
Al g A2 # 3 5 ASFTIRER UG, TR R TR
B 4 Ry EE R

LRIy 1 2 o 87 PR L B A R I & o
)W — R T v, AL EROR R 2, Ay
B AT Clob FP 8 S2 U - Y16 31 150 1k
(588.51 Kb/4 000 b) A BB —4%ics%, [HiZH
PREEANIE 8 H B s B, X N i B T
Substr P UK KX G %% 4 o~ Varchar2 28 5 i 55
Clob F-R AT BEHU B KA BE Ry 4 000 775, Blob 2y
2 000 777, fEiCSEARARRIME O T, Blob M7
B Clob 1 2 4%, FR4r 25 53 Blob 2L
ROCRTR R, IX V%S T 7E Blob Fh4Hs 32 B 3R 9
AFRAE, A A [0z 5 T L 2 A vk
AR 3B + 4 0y v R H 1) & 2 4 Fe o
Pl AR, 7R TR AR, JEig7E Clob
& Blob, 450 & oK FR A8 B AR R B T 8= 19
BEEERCR

O3B+ SRR Ty i I i R S A A B
FER IR A B0 e 12, B0 P rh b i AT R 6
A (Open_ Cursors) . NET 2k et 45 3
HATRAS AT AL P28 e 2 25 AR 1 BN R 1,

S E AR R I T A 0 e A B ) e KO R AR
BORA 19 4, BARTE LOB B[R B I i 4 A
BT RE R IA 200 ~ 300 A4S, [HSZFR b R I
R HAEA 25 4, HAbL R M TEHRRE,
4 [E M2 AT IR B & H AT Y Open_ Cursors S 44>
FRIE S 30 000, F A3 W] Rl B SZ4E1 200 A
FZ 7 I & e, i HL B 22 177 1) 42 200 7 b 75
Il &M, ZECE BRI B+ St
JI AR R R G

2015 4F 10 H, ZEEFIH Bzip2 53 56 il bt
2R e Ceabak 675 0] 45, JF#E4ibsh 4
o TR N 7 (5 I S o U 7 R o T |
Blob + Bzip2 JE45 45 ¥, K 45 iy ok B0 ds o A i 24
43500 GB, H4ifih 126 GB, #EAKESG LR
3.6% , IR EE FEiE AT 2 AR H BT A [m) AT,
2015 4F 10 H, & 4 FE Mo wE 6 5030 Ab B AR 1
V2015. 6 fi A HKf Clob 52 Bt FH 43 B 52 B )y i
(ZHTRRAS R EH #2378 ) , 2017 48 11 A 7
V2017. 2 fiA Hfs Clob #1 Blob 438l 1 40 B + 28
R ER AR, 31X 2 WIHR G IR A 132 P sl B 35
KIGERTE, Btk REH P S5 200 Nk, &
Uil B3 R A B T B o B 2 ) 0 A 40 R B b o
PRVt EL S B

5 4Eig

A 2009 4F 1 H 1 H % 31 H 224 FHDZ
- M15 HiREAL a8 10 6 NZER R EHE, 73 5 H Bz-
ip2, Gzip, GziplO J& 45 5 1% #F 47 & 48 X, H
Clob F1 Blob #F47 T 325 F1 28 4 3 B3, I
3B D AT T O R, RS e
T: Blob LIt 7E A7t . 28403k 2 32 5 o B U7 T 34
T Clob, {H Clob 7F & SCA B4 46 & Jy 1 A7 7E AR
35 Blob + Gzip Ay i Fi IR B 4 /- AV BE 1) B
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Abstract

Aiming at the problems of huge storage space, low exchange speed and low read — write speed of the cur-

rent seismic precursor Oracle database, the read — write speed and exchange speed tests are performed on the

compressed and uncompressed Clob and Blob data by three compression algorithms, including Bzip2, Gzip and

GziplO. The reading speed test is performed by the direct reading, substr reading, and substr + threadPool read-

ing techniques. The results show that; (DBlob is superior to Clob in terms of storage, exchange, or read — write

speed; (QFor the seismic precursor database, Blob + Gzip is the optimal storage structure of the minute and sec-

ond data. The read — write speed is greatly improved, and the overall capacity of the database is reduced to 7%

(or less) . The exchange rate of the second data is at least 7. 89 times of the present rate; (3)The simplest and

most widely used direct reading method by software developers has poor database read efficiency, while the sub-

str + threadPool technique shows higher database reading efficiency no matter for Clob or Blob, for compressed

or uncompressed, which brings a leap — forward improvement in the read speed of LOB data.

Keywords; Oracle; LOB; data compression; exchange efficiency; access efficiency



