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Abstract: An approach based on the word frequency is proposed in this paper to estimate the size of Web
database. It obtains a random sample on a certain attribute by analyzing the attribute correlations among all the
textual attributes in the query interface. The size of a Web database can be estimated by submitting probing queries
which are generated by top-k frequent words to the query interface of a Web database. The experiments on several
real-world databases have proved that this approach is effective and can achieve high accuracy in estimating the size
of Web databases.
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Fig.1 Example of query interface and result page of Web database (Dangdang)
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Fig.2 Submit frequent Chinese-word to Dangdang
Kl 2 BN FRAT R 2 M

A FHZEA BB T W 70 py LASCKRE WA D 7 S B 73 A2 28 WOy JR BT (R 45 R A H n, 3RAT ) LURI T 22
(DA WO A T30 WL Ny oA T S5 R 2 AS FLAR (000745 21 (09 558008 22K/ B RE AR, 398 1 i
245k B PR A SR, AT RIS 5 9 25 it K PR RE AL LA L% /I 10 R A (L SR Al R AL 1 32 B8 Dy
WD A (K] d 28 A T

Ja BRAE 3 W A _E SR T 1A B0 Web Bt A RUBEEAT At 1K) T ik o ) KD XE 0 5 5 00 R TR R R 1R AT
2R R J7 T, A DT R AU R T O RUBTE LG v A B A5 ), T DA T W
A5 PR SR 3 () Y BB 55— 1T, Wl B e A (R R e P S AT AR TR S IR AN ) 1 e A 3
AR AN A [7). LAGE 44 Ja 1 D 9], G o 4 SRR ) AR L I R B i (1 7 R AL CBRT L XM AN T
BREARB 32%; 7 N A TR S R R 08 L AL C KL CFTL BT, BT e AT AR % IL 10.35%. H Uk T
LAt WDy AN T] g % i D07 1 A AT AN ), LR R AT AN BE — MR i s 3R 1 AR A — e L R il 55 WD,
(1 AL,

3 ETEMBEXEMNMGERZ

FR b 3 4 7, 5 T 30 30 140 il 4200 3 R0 A0 2 80 1R A 4 T AR v P SR TR e R AT T T A e 1
M SRS AN [ 14 Ja8 P A4 T L A A 3 50 S A T R T T Deeep Wb Bt 5 RE AT 1 42 2% 25 % 1 5, £ ) Jg 7 2
eI SEmt b MR AN ] Wl Z5cH R A 1) SR S AR AR ], S 1 3 S P i s PR A 1) 7 6 LI R A BT AN
[ A0 3 B o (L 7 R R AT P At L ke T o 22 B L 05 1 ST A 20 S v e e A R A - ) A
31 BHESE
75 Web K dfz 122 WD H AN [F] 119 Jeg P AN AN SCAS ], i FLAE FH -0 55 WD (1 RIS | T 2 1 4 A AR [ Fh ok,
AT R 3 2%
(1) A 2RJE kom0 JE PR — AN BRIGAE A AE Web 8 A b Bz 1 1ol LR fr ) R i
LAV L(a) R (¥ 8 Tk e BRIk Ah AT — R B W 4 2B M S ATTHE Web B FEE Y £ i)
Bz 1 IR LA $ 470 2 (1 78 28 2k 22 40 BT A (60 23 A, AE 2 e AT (i S A 2 25 0 R I 1 2
oA LL T AR 1) S e TR 5 R ST S WDy SR VEAE A 0 28 P b e R A A v, % R
B S 2R B 45 FEA B R R R WD, 1) S B RIS AEL 2 245K 22 BT Web B0 2 AN SCRF AN 43 26
JE P BT
(2) B AHJE 1 I 47 S0 SC B T 1 1 8 A P DU A [ 2 20 ) 00, G A e« I (1) sl 3 30 45072 55 1 (@)

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



R SR TR AR £ B 6Y Web 303 B K IME Bk 229

PR JEE PR 22 2 A Rt SIS ) st e T 1% 28 e kB DR 1k RN 4 S D Pk IR A A B A 1 LA UM,
AE S0 T 1) B AP 90 PR A 2 B e 28 0 A0 v 1 R U 2 SR WDy eV A 00(E i 1 b s R 3 A i,
TR 12 )8 1t B JI AT W 1 A e B0 2 1) 45 SR B 2 R e WDy (1) SI2 Br fUASE. Ll AL (@) v 31D
AT DL EC A By A vt P 2 AR I M G O AT 5 A8 AR AR IR AT 5, — M L B
AN EUE R B0 AR A B SR
(3) CAJEVE.SCARJE VS M) A PR O B AR K — 28 kB e R TG BR (W 4141 A SCARHE 1) B =X
I WD, (B4 0 LR 1@ e 5447 R e R AL Bt T S0A B M. 4K 2 ) Web
B RS AS Y W i # B R 2> 1 NSO S PR LA D R SOR FE S e Wl i Web $ds R
A2 U o 0 SCA S PR A 57 Weel 50808 R RIS A1 ¥ WDy SCRFAE SN SCAR R I A b b 4T
AU, U FRATT 0 S VR IR A b A 1 BENLREAS ST IS B 1 A B L B AN K
EATIIR L B 6 (B 430), AT AR AR 2 =X (L) P D 52 £ B WD, [ R 585 3.3 71 vty B 1 ) H S0 AS g ik
V5] PR R v B3R B AN SCAS S P ) 3L TV
32 BEMETATITH
PEATTT op FRATIHE X 52 B 1) G v B804 HEAT 43 A, 25 AN ) TR 1K) Weeb 3088 70 x84 T 4 {1 120 0 ) SRR 2 1 A
T SCAT Jeg 1 i oy 11 L A3
SCHER[O14A H IR Ze v 20d /R (L3R 2), 48K 22 S AIai ) Welo H54i PR 413 S 47 B S 1 2 0, B AR VP4 38 R
e A P IR A i/ B 3 R VR S A M IR Sl A T R SCRR IR 2 R i RSO R 2 kA
AU AR R FRATT A R IR, E AT SCAC R J& P BT v 149 A9 A 2 0 TR ikt 6 330 B 1) ) 0, B AT ] 2 AR 4l 2 S Y
PRI 28 i e P A P AT BR A 2, R AT 5 L R 2 Web Bl P AR BE (L SR 3.1 7). AN T A R
ZHF TN Web Hahs 38 2 A7 70 8AE A B (¥ SCA R V1K), IF HAR SRR AE 54N 8 (B4R A0 At L an 1]
(BOOK) 40U S 45 5 SCAS J 1R 45 44 ™ 5 AR 25 kAT 5 1 i A 36, AR 00 S A SOAS I A R ik L AT
P A A A U AR IR R O, — 5 THT Weelo 200908 2 Ao VF FRAT TG B A T I A M AR SRS SN I SO Y )
PEEREATERAL; ) — U5 T, B0 SR P A, FRATT R B A — AN SR AS I A W IR A SO R X R PR E ]
LT AR 1 A2 G vt (0 — e 0.
Table2 Support degree of single attribute query
F 2 BV A SRR

Domain Support degree (%) Domain Support degree (%)
Book 100 DVD 96
Job 96 Computer 96
Movie 100 Game 96
Automobile 58 Furniture 100
Music 100 Jewelry 100

33 ETFHEXMESD iR SIIRE

A AR P 2 SR I s O VAR A A LA B Web B A WD IR JE RS &
I PR SCAS R A A A5 T S R B 3 A ) B A S AR AT T AR BE A WD I A SR YR
PE N TS WIE WAE A B IUBER, SBT3 ) WD 3 A8 i 0E SRS & T s Pk A 17,
B AT IR [P G5 SRR IF SR I RAT RAE U AEACSKRANER % Web Bdla PR AE A L8 PEAE 10 448,00 WHE R i
BLI R A AR 1] WAE A1 AR SRR 10 5 32 A ot S 90 3 355 5 o B 2 TR AR AR IR i 22, DA
N TIEE SCHR) T W U 2 AN S BEATL PR 2 AN T 3 6 i 3 sl [0 46 R 4 RANJE A LT A s PR AR — S BCIE BE AL AR
A%, B R A e PEAEL AR 0 A 55 52 B K 128 O A S AL 1K) 20 Al B AT AR K KA ] LA AR A1 v 3T TR 85 B 3% WDy
AN ) SCAR 2 Jegs P 22 ) (R AR S 9 20 SR BRI A L J PR K BEATLRE AR AT A o 2 3] W AE A L AR ] A3

G, FATT T LW S PR AR DG AR s SCAR BT Ay A Ag 23 5 AREE WD oh B AN AN [ (0 SCA Y Ja 1 1) A P4
A2t A FUE LI 01,0, Qe(PRIIE t S ET ST LA AN []), I BEARE— A 2 ) qy(A<i<t)iR [BI (K 45 1A B T A

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



230 Journal of Software #1434k Vol.19, No.2, February 2008

ERIHUE AR A RORAEANF A o 153 RIAS R S5 R AR Ry v b e 1 A8 P ] B8 20 A1 A7 D0 R AT St 6 22 5
PN A A Ag 3K AN Ja AN AT 18 RIVEE £ 55 A R PR IR R A AN T Je 2 22 T (AR Sk A B AT 5 AT 55 .4
() Ry F ] 14 2 Ao 75 00 22 S PR, JUA DAy Ag T Ag AR G, BRIT Aq TR HIEDNT A 1R HIEL PR R 1R A S 2 TR R,

DR LU 1()H (0 SCAR TR R R 5 40 BN 5 1 D ) A6 25 P BT T ME & 40 AR 3 4400
BRI S G AR R At T 5 A B AN 7] 38 A R 38 128 1 A2 B 44 B 22 A P EAROC ARl
UL, B AL R R PR 2 A A AE A LA (R AR S, B 2 B 0 A5 44 AT L AL 1R S A LA D k) L 15 B
T PIAS SCA Y Jag 1k A5 447 A0 RRAL" A ) A RS B AT A RS A4 R B 3 [T AsE A H R H R
(5 44 B B AEAEREAS Y RRCHE B0 B R A5 #0380 15 AR 20 AN [ 9 3 8, B AR LA 5 42 A 58 A AR ) AL AAR] 9 23 A1 1
DU 52, A HH RSO 1R 2 S P AN DR ARl A 3, 5 447 A R R 2 ) PR SR P A 0T R B A 5, B s oA £
WAEAS R I A e LA I R 5407 s PR AEL Al (K EOR 2 5

T AT TR A T BOR A AN [R) SCAS Y J 1 22 T PR A SR PR R, T kI A AR AR G
D AR B, AR AR B Ay BARACHOE | A TUE A gy(A<i<t)iz [Pl SR AR B I Ay EIIEAE & i
AR I E Vidpinpiz, - P AU R A 730 A D0 L P RN 6 3R py(L<i<t, 1< <n) USRS | AN WAE R,
o A CX AR B () R FSAEAE n ANAIFI A1) JRE A X Ag IIRE DG BE 52 S

1<i<t
EX 2(BHEHEXE). AT AL Lt DA aue,... O WERXT AR FIOCT A B A4S n T Vi, Va,... Wy,
M) JEPE AT Ap AR ETHE IR :
S -v)

Dependency(A, A)) =1~ (H)X% (5)

12 IG)ANHMER ) F 2 [R5 22 24 ST T 9P Al € A4S n 2 ) ) 2 TR K 22 P B e e A A B
TITAF R €A A JB VAL 13 A5 A (¥ 2 57 5 ZE /N AN TG0 Ao () 22 57 /N IS s 1 A 6 A AR G
JEE B 3L, Un FUR — N 10 7 ZE A BEAT IETE AL R A7, e A8 A5 3R DR J P RO DG FE #2261 4 0,1 2 1] Fg 52
B 2x (B i 2 1] A B 7 SR

Vv, -V = kil(‘ P — pk‘)z (6)

HA,V (prPar. . PYRE A N TC IR ViV, ...V IEH.
el e X2 6 3 ) 3ANSUA R PR A4 L <R PR RN YRR AT A SR R A A AT T 40 T
Xt H R 22 1) PR 5 2 BT e A TR A S 2 e /DN 1) 5 S B 5 400t 2 AR 19 1)

Ay Ay A e An
A D D12 D13 Dim
Az D21 D2, D23 000 Daom
Az D3y D32 D33 . Dam
An Dm1 Dm2 Dms Dim

Fig.3 Attributes correlation matrix
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Table3 Attribute correlation affect the estimating accuracy
e 3 UIGRJE PEAR 5 LR RUREAG S 52 R

Attribute correlation D Estimating size Nesr Actual size N Estimating error £
1.33E-04 60 571 69 317 8 746
6.77E-05 70939 69 321 -1618
1.61E-04 79 802 69 322 -12 481

N T A T A B 1A i S AR SE I T Weeb I 1) 52 B U, AT T30 1o 5] U 2 7 ok 2% 4 J AR G 1
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Table4 Training and testing dataset
F 4 AT NG Ho 4

Training set Size Testing set Size
JobTong-1 69 317 Joyo 130 274
JobTong-2 69 321 ChinaHR 437 063

Book-1 57 368 Dangdang-Music 40 508
Book-2 58 426 Dangdang-Movie 48 900
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WAL A TR BEHCHT 5 AR AT B A, X T 1) 5 ANk S48 19 T 38 500 g A5 450 45 SR A B0 ) T o ek e v 5
50 4 WRAE 4 ANAS R A MRS 125 A S At J5, 150 T T 366 A O 5 I A (B I 7 V0 R AT 2 A 3.
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Fig.4 Relation between attribute correlation and estimating accuracy on JobTong-1 and JobTong-2
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Fig.5 Relation between attribute correlation and estimating accuracy on Book-1 and Book-2
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Fig.6 Word-Frequency and sample size (JobTong) Fig.7 Word-Frequency and sample size (Book)
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Table5 Estimating result for ChinaHR
% 5 Xf ChinaHR (1l 545 H

Key Word  Freguency Returned result  Estimating size

i 0.164 506 87 711.38 533178.8
“5" 0.191 924 94 332.16 491 507.3
‘1 0.232 081 98 512.23 424 473.8
“ I 0.235 498 72 933.84 309 699.9
“E” 0.312 261 109 811.1 351 664.1

[FIFEHL, 7EFR 6 T IRATLE HY T 4 D IRAR b Al S48 AT G AN AES HY BT I VA 50 B2 70 #7 KAk 53 Web %
3 PE RN T VEAE AN TR) 10 S B O Vs 38 AR 1) 90% LA b (1 A 50 o Afy 2 . I BT, 552 56 500 5 1, LAAH DG 2 Oy 1A
T Ak VT BE ARG SR ZE e T 1R AT A RO, R N A L R AT R LR A SRS B B 2 T A SORS RE A EL AT
R TE2L 3NMES A
Table6 Estimating results on testing dataset
6 WKL LR AR

ChinaHR Joyo Music Movie

Actual size 437 063 130 274 40 508 48 900

Estimating size (before tuning) 422104 117 301 37735 46 008
Estimating accuracy (before tuning) (%) 96.58 90.04 93.15 94.09
Estimating size (after tuning) 436 522 124 226 42 039 50 312
Estimating accuracy (after tuning) (%) 99.87 95.36 96.22 97.11
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