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Abstract: Dirty data brings new challenges for data management. Current methods of dirty data management are
mainly data cleaning. Such methods have limitations when dealing with in applications. In some systems, dirty data
has to be tolerated. Therefore, the management of databases with dirty data becomes an important issue. The crucial
problem is to obtain query result with a clean degree satisfying clean requirement of applications from databases
with dirty data. From the aspect of dirty data management, a data model for dirty databases is presented in this paper.
This paper proposes the representation of dirty data, data operators for dirty data and the computation method of
clean degree of tuples with support of data operation. The equivalent transformation rules for query expressions on
dirty data and the preliminary implementation of the data model are also discussed in this paper.

Key words:  data quality; dirty data; data model; query processing

W OE FAEHEARBEEETRTHORE, G BT RN BEATRT RERRERN Y AE— RN A
Mot B E B — AR E L RLEFFRIBNGEIH ARE RO T ERIBARIBEEREARAFAAT E
B0 F) AR, HAZ S FE T Ao AT AN 6,8 AF 0 2B 60 205 S AR 3 i R R BT B R e A R B A R ONAEF R RIE
IR R R AR T —AY AR R R A HEAR A BRI B T AR S SR 0 R T o ik, AR A R AR 69 2R
BlE F B X BB RAE A S 0 B R R it T B4 AR X a9 S48 30 Fe AL A 69 405 52 0.

LR BB T AR AR AR SRR S A e

REESES: TP301 XHEKARIRED: A

e BAL S B0 TR vk e T B A 8 AR T, S B R P R 0 B8 T BB AT AR 7 T AN 5 R ) B X S
il B R 7 A2 T K52 B SASIUFT Merrill Lyncht % Bl #4548 H 4547 26 [ A0l BRI Sk Bt o & ) S0 453
KL 6 000 1235 70,5 T K 2 Bl ke 5t SR BURE vE 3 & 115 S8 42 B3 %5 1 50%~80%. H [ 7E {5 B ki

MG [HR FRFHE E 4(61003046, 60933001); [ 5 T AT K Al HF 5 % Ji 1 %1 (973)(2012CB316200); 8] -+ A2 Ik
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FE TP Al A7 7 [ P i 750 5090 T i i A8 ol v v A ), AR v RO R R R AN B AR, B
TUAR i I 45 i ) e . AR T i B A 2 ok U — R B AR B R R R AN 4 T SR T v RO 9 an EhE SR
SERE N A KE B, 55— 5 T, 5 s A = 0 AN 3 AR5 S 4 B 85 XA DI T o v s e 5 i ) A3 vt e A
P b A AR RS T AT e d AR P A A R 3k 1 b 5k (PID title, publication) (¥ 5K pub b £ i)
@ H A“On View and XML (1) SCHR, H P 28 9f) 32 5 il “select title, publcation from pub where title= “On View
and XML”(Qy), an % %8 25 1) & 1 ¥ 1, 2% A5 AT AS BT A 45 5L, i HL & 7= 2R 58 EE B e ST X g A AL
S5, )R] 2w AR 2 publication 45 3.
Table 1 Pub table

#z1 Pub &

PID Title Publication £

DBLP: conf/pods/99 On View and XML PODS 0.9
DBLP: conf/pods/99 On View and XML PODS 0.9
DBLP: journals/sigmod/DongS00 In_cremenFaI mamt'enance ofJecursive SIGMOD record | 0.9

views using relational calculus/SQL

DBLP: conf/pods/BenediktGLS00 | Constraint databases: A tutorial introduction PODS 0.9
DBLP: journals/sigmod/Halevy00 Theory of answering queries using views SIGMOD record | 0.9

HAR AR W B RO AL B 28 5 DR T 27 R SN MY S A SR (E R 24 AR T A A A p A B Ok B s
s 12 P, B 7 e A Ry PR AP < 55— AR 2 A 7 e o M AR A SRR D 49 10 58— o AR i s i v T
AE S0 3 AR SN B8 2R 58 = 08 T B S A0 2 10 2 40 0 55 b R A T AR 3ot s (K 9 DR e K A IR R &t
IIEVE

MESRS3Hr R LA AR5 7 Bl 9 1R 3 VB AR M R e B 2 A oA R W e, B B s B B AR
G, AN PR A 280 g8 e A7 30t i A1 R A ) R AEAR 2 NG D0, g BEAE e R AT s (47
FE TR I FURE B 5 AR5 5 Bl 20 P A BEBOR S T H 1 il A, A A T ST AR ST R R
K 126 r A 2003 AL I P T B SRR TR 1) A 8 R A SRR A 5 A 5 0 11 Bl 128 DAy A ik e

T, AT 4 TAETF AR T o0k A 3 B L 7 A TR 1 5O SCR 3,41 ) A R AL 3 i
S w1 b ! G P NTTR P R e o A N S S 6 e S vl SR = G S AR SN () i
M AL T 35 08 A7 A T S 500 1 07 Vi 0 e 0 2 i 5 R AT I R A SR I A O v oS A A
) 45 R B % A R AR 30 5 92 1) R B A T AN P 8 T B A Sl 0 7 TR 3% SCHR 610 9T T A
AN5E %Kit Skyline 70 () 40 BHLARVE X 8 AR AR 0 BERHRR 3E 3535 5 DX 38 Bl i SR R AR o B 1 A
RO B B PG (KO AR R 12 A LR A T DA i

2R G5 A R RAE T T, A 55 a2 1 R A 5 A SR 1) 50 SRR AT W A [ R R R A A st
KA A T R SR RO R BOL AR Dy — T T A B 0% AR R AR e R 5 AT AR AR N B b OF HLAS
BT (0 45 R BAT 75 RSB R A 0] 45 SR LA 5% 0 10 HLAR G5 R B Ll /b b5 5 L 3 E AR SR ) 45 A

Y P RBE 28 K S 2R OV ey L PSRk AR5 0, (L 3 A A 97 355 0 1) — ol B0 80102 1) £ 3 R
A AT AN BE A AU A 3 B 5 A 0 $5 A0 5 SR Vot FE 1) S ), L /D AR 0ot 45 R O DB BR A, AN RE RS AR 41 A )
X8 ) 405 2R P 235 T SISO I Py 5 2R 10 L B8R 3 5030 52 AN g A2 A il ) el 128 )RV A — 28 AR
BB KA BT SN IR AH 5 PO, E I 2 T o A2 AR 2 UG JC i v 5 | N A 2 1, 1T 2 2% 8 )
P 5 B AN I E 25 22 Bl 00 5 LN R AR 37 3 B 3%

0T 24 I A 3 R R AT SR AN AL AR SCHR T AR i RO A I R R LR (1) DR AR
DA i, 51N 1 3 B 5 0 RE A BLR; (2) AR O R R T AR SR AR AT MR SO U T R
D RE, IR T 1515 45 R A0 ik LA R AR O i B 2 A5G 3R (3) 48 HH SRR AR i B A 4 R L
SR BT B A1 (4) ALY B AT AP DR 3 ey 3 800 i A 3 152 1 500 A3 3 4, ST LURI R il i £ 6L 4 rl o
FErp e QL BE 5 I BB ARG v 1

S5 1 R A ST B Bt R 28 2 4R M AR SCHR SR (X B S5 SR 3 Y SR TR v X AR A SR
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4 TA T VR B A () S B
1 HERBY

AR SC LA — 38 18 SORE 25 (1 9% 28 Bl 1262 19 oK Bt W B B R e A i ok R 0% 3 5Kk, s i)
Pub(PID(CHAR),title(CHAR)),Author(AID(INT),name(CHAR),organization(CHAR)) ! Pub_Author(PID(CHAR),
AID(INT)).fi & 7 PID title, AID,name #1 organization 41l b A7 7 S HE JLARE S I R R T iEH R . Ao
B ARG IZ 3 AR I EUE 2 ) WA 1~ 3L RN R I di Ja — SRR R R, AR 2 TR R,

Table 2 Author table
& 2 Author &

AID Name Organization £
1 Serge Abiteboul INRIA 0.9
2 Guozhu Dong Wright State University 0.9
3 Juanwen Su U C Santa Barbara 0.9
4 Jan Van den Bussche Universiteit Hasselt 0.9
5 Alon Halevy University of Washington 0.9
6 Alon Havy University Hashingt 0.8

Table 3 Pub_Author table
% 3 Pub_Author %

PID AID £
DBLP: conf/pods/99 1
DBLP: journals/sigmod/DongS0 2
DBLP: journals/sigmod/DongS00 3 0.9
4
5

DBLP: conf/pods/BenediktGLS00
DBLP: journals/sigmod/Halevy00

2 HiREN

AR 935 B Hh B 00 AR 37 BR 22 nT LAUA A v 2, RITEROHE A B AR v I R A [ 00 AR v A S
M. AUER. A% EEABEERNES . A — 808 A SCHR AR (0 5030 25 8l e o 4l B s gk
T VR T SR IR B A 5 (W AR V5 V8 7 JC AL AR B b SO AL ABL T SR A 0 AL 8] (1 A i v TR A P b ot 4L s
A8 i BB Y8 [ i dom,domudomxdomudomxdomxdomu....ict 2k dom”.

EX 2.1(FTeR). et el t=(Vy, &), 2L Viedom™ 2 JG 4L 1E, e [0,1] 5 TG4 t ()3 % L.

EX 22(AEE). TdES ETAmES.

EX2.3(X(FR). KFRLZICH R=(Tg,Sg), Hh TrAE KR T CH MR, Sp LR RIBI, Ve T i L B3 Sp.

Bilhn, % 1 P EEE—AT T LEAE— A Ied]l BATH 10 0.9 & I%AT BT W BEEE AR H e S ol R 28 1 AT
FAE R T LS XA o414 & A=, Author(AID(INT),name(CHAR), organization(CHAR))I: R B T —4

KRMTCAES X AT KRR TG E A TR AR R 4l s e dl E4 P kg
TG UL )45 52 IR Sp A3 3 T,P I LR R A X R R=(TR,Sg).

ENX 2. 4R E). Bl 7 f2 — 64 D=(Rp,sim), H: A LU 5% %k sim:dom"xdom —[0,1],%¢ 7~ B AN TG 20 AL
£, Mp={SrIR€Rp}.

[7] — B e v AS () 286 B 12k B 2 TR ARABL P P o S8 mT LA AN [R] 1 U7 2% i ARARLE bR i mT AR 5 75 Kk s
SCHFFEN B B AN R A4 JEE 3 T S8 B T 4 8 v 2 I KB (16 7 910 B i A B 4 2 S A4
AR PR RS . Jaccard AFALYE S A5 2 AN B VR TG4l TR AABUE (0 7 530 VA A T 4 B DTS Ay J kDA
2o A — Ak, X R V34 3E FH T AR AU BR 8 sim A9 G 78 FRATT ) A b PR O R BN AT R B A s, AT
s IABALYE B BRT 2 R
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1- edit _ dist(s,,s,) )
ISy [+, |
FErh edit_dist(sy,55) A& Sy AT sp < 11 (10 £t 40 2 A8 SR [ T8 4L 22 ) PR R AP 52 SR 5ok 2 A7 A AP £~ 244
Heys P R 2 AR ks e AR e S

3 ARFEIFHURE LRIRIE

R 5 1 1 2 o, AR i Al b A T LA S LT 4 2K

o WM IRIER. B, MR,

o LHBMEMRESNIE. L. E;

o MR ARl R,

o S HLIREUIRAE, TR A WA R P R I 45 L
b Bl BARTURAE Z AN 3 SN0 5C R B AL, J8 I 1 25 SRARBCRAE 0 T ARG v 400 v SR B 6
JETE R ELR I 45 J 0T 3 R AR M A Rt e X 2.3 i XM R FOREE 3.1 ~5 3.3 TR IR g X sl
B B 2T 1) R AT R e A 3 I D0 R AR DG AT R VR e AE R & b B 45 b 2 R C &,
3.1 EiRE

B W HAR B AR RS HOE B AR EREA I A R AL — 20 i EE B R E B
TR I B35 26 FR AR 3 — B0 T AE ARV i A0 BB, th T2 18 SR 0 R v B AR R A G
P AT BLS 26 R B USR] 59— A2 25 18 SRR 1 AR il o, 2 v e A 1 45 TR T B P (R A I

EX 3138 F). KHR R LINBEEEREE Ol Projs(R)=(R',S),H: ', R'={(match(t,S), &xsim(Sg,S))|te Tr}.

PR match(t,S)¥s t Ak A IOl S BB, ISR S S Sp T AR S AR AL t 7E S R BERS, 15 ) 77 A X
e AR AR AR BOT T U R R AR~ 2856 28 M0 1 A5 XA DG iy 9 P25 i X U i b 0 o

TEAR LI v AL T4 F3 AR ABAE (9 S S AN B P ag R @ PR ARG AR 415 I s 8 8 2 5 Sk
edit_ dist(a,,a,)

la|+]a,|

match(t,S) & LA o t X T4 JEME s,eS LB t’[sa]:t[artggin(sim(ta,sa))] (S t B TEES) L ik

# arggrg‘in(sim(ta,sa)) Tt S P s, B TR B N R ME A Sy AN S, AR s SR S, AN B HE R Sy

> min(t,t,)
Fd R 0L T 0L B T 3848, B sim(S,,8,) = 2~ |151|
2
publcation)#£4T $ 5 Projs(pub) MR 4 L3k 5E ,pub B title JE M R S i title J& 14, AHAMAE Y 1;pub
A A publication g PEXT N S F1 T publcation J& P AHRIYE Jy 0.952, ) #4321 1 H ) 25 5 My W3R 4 Bros, i 4
A TEALIIT EEBIh 0.9x0.952.
Table 4 Intermediate results of projection (M)

x4 BULTELR M,

sim(a,,a,) =1—

A Qq Wi BAE pub K EMEHII S=(title,

Title Publcation £
On View and XML PODS 0.857
On View and XML PODS 0.857
Incremental maintenance of recursive views using relational calculus/SQL ~ SIGMOD record  0.857
Constraint databases: a tutorial introduction PODS 0.857
Theory of answering queries using views SIGMOD record  0.857

EX 32(3EF). x A R Lk FE#E = h Selo(R)=(R’,Sg), H ' R'={(V,&xD(V,,C))|te Tr}.
b BB D(Vo )V VXTI ¢ il SRR - S vk R
o W c AN Vv, B F LR (VA v (58 X34 dom,),D(V,,c)=sim(V,,Ve);
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TR ¢ JER N Verve R T A A (VR v 152 I8k dom,),D(V,,c)=1-sim(V,,Ve);
o R ¢ BN Vv IR T3 (VR v I8 8 dom,),D(V,c)=  max  {sim(V,,v)};

vedomAav>v,

o W c AN Vicve B F LR (VR v B S804 dom,),D(Vy,c)= . max_ {sim(V;,v)};

D(Vi, ¢)xD(V;, ;). * =~ :
1-(1-D(V, ¢))x (=D, ¢,)),*=v"

o XWTEAELR c=—c',D(V,c)=1-D(V,c").

Bl 4N, A1 Qq 75 BEAE title JB ME_F & FEHEAF Seliye=-on views and xmLr(PUD), 1% 218 A 45 3 L3R 5,10 9 M, L 28
1 450D 3 T I R AR IRV 35 B 0.9 AT (1) T4 H 1 title J@ PERUME“On View and XML”5#Z)3“On Views
and XML AR 2 0.89, ) v 5 i e SR i3 it 2 A2 0.9x0.89=0.801.

o XTTEAZN c=ci*cy, DV, ©) :{

Table 5 Intermediate results of selection (M,)
F5 PTG R M,

PID Title Publication £
DBLP: conf/pods/99 On View and XML PODS 0.801
DBLP: conf/pods/99 On View and XML PODS 0.829
DBLP: journals/sigmod/DongS00 IncremenFaI malnt_enance O LT vicws SIGMOD record | 0.272
using relational calculus/SQL
DBLP: conf/pods/BenediktGLS00 | Constraint databases: A tutorial introduction PODS 0.323
DBLP: journals/sigmod/Halevy00 Theory of answering queries using views SIGMOD record | 0.358

EX 33(EFRM]). KA R LMW RARBIERAE S Cartesian(Ry,R2)= (R',(Sg, Sg,)) AL,
R'={((Vy W,) &, x&,) It €T b, €T 3

5RR R AR R R R M S DL ¢ WA RKE R AF AT LLR 7R 2 Join(Ry,R2,c)= Sel (R’ (S, Sg,)) »
Horb R'={(V,5xD(V,0))|(V, &) eCartesian(Ry,R,) }.

FRATTFH A0~ S i3 W 34 P 2 1, 7 ) select title from Pub,Author,Pub_Author where name=‘Guozhu Dong’and
Author.AID=Pub_Author.AID and Pub_Author.PID=PUB.PID (Q,)#s %X} 3 /3% Pub,Author,Pub_Author 347 %
Bz W SR AT 2 Pub 7E A (title,PID) I ¥ #4548 5, % Pub A1 Pub_Author L Pub_Author.PID = PUB.PID 4 4
HHATIEHE Join(Pub,Pub_Author,“1.PID=2.PID”), 45 W W3 6.3+ 4 T8+ Bt 1 45 Bk U5, H PIDpuy A1 PIDytnor
PiF 43 53678 2% Pub F1 Author S R (K90 5 2 5.

Table 6 Results of join (My)
xR 6 EHLR M,

Title Pl Dpub Pl Dauthor &
On View and XML DBLP: conf/pods/99 DBLP: conf/pods/99 0.810000
On View and XML DBLP: conf/pods/99 DBLP: journals/sigmod/DongS0 0.497045
On View and XML DBLP: conf/pods/99 DBLP: journals/sigmod/DongS00 | 0.486000
On View and XML DBLP: conf/pods/99 DBLP: conf/pods/BenediktGLS00 | 0.576000
On View and XML DBLP: conf/pods/99 DBLP: journals/sigmod/Halevy00 | 0.475435
On View and XML DBLP: conf/pods/99 DBLP: conf/pods/99 0.810000
On View and XML DBLP: conf/pods/99 DBLP: journals/sigmod/DongS0 0.497045
On View and XML DBLP: conf/pods/99 DBLP: journals/sigmod/DongS00 | 0.486000
On View and XML DBLP: conf/pods/99 DBLP: conf/pods/BenediktGLS00 | 0.576000
On View and XML DBLP: conf/pods/99 DBLP: journals/sigmod/Halevy00 | 0.475435

Incremental maintenance of recursive views
using relational calculus/SQL
Incremental maintenance of recursive views
using relational calculus/SQL
Incremental maintenance of recursive views
using relational calculus/SQL
Incremental maintenance of recursive views
using relational calculus/SQL
Incremental maintenance of recursive views
using relational calculus/SQL

DBLP: journals/sigmod/DongS00 DBLP: conf/pods/99 0.486000

DBLP: journals/sigmod/DongS00 DBLP: journals/sigmod/DongS0 0.795273

DBLP: journals/sigmod/DongS00 | DBLP: journals/sigmod/DongS00 | 0.810000

DBLP: journals/sigmod/DongS00 | DBLP: conf/pods/BenediktGLS00 | 0.564107

DBLP: journals/sigmod/DongS00 | DBLP: journals/sigmod/Halevy00 | 0.724737
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Table 6 Results of join (M3) (continue)
F 6 LR My(5h)

Title PIDpyp P1Dauthor 2
Constraint databases: A tutorial introduction | DBLP: conf/pods/BenediktGLS00 DBLP: conf/pods/99 0.576000
Constraint databases: A tutorial introduction | DBLP: conf/pods/BenediktGLS00 DBLP: journals/sigmod/DongS0 0.544909
Constraint databases: A tutorial introduction | DBLP: conf/pods/BenediktGLS00 | DBLP: journals/sigmod/DongS00 | 0.564107
Constraint databases: A tutorial introduction | DBLP: conf/pods/BenediktGLS00 | DBLP: conf/pods/BenediktGLS00 | 0.810000
Constraint databases: A tutorial introduction | DBLP: conf/pods/BenediktGLS00 | DBLP: journals/sigmod/Halevy00 | 0.540000
Theory of answering queries using views DBLP: journals/sigmod/Halevy00 DBLP: conf/pods/99 0.475435
Theory of answering queries using views DBLP: journals/sigmod/Halevy00 DBLP: journals/sigmod/DongS0 0.708750
Theory of answering queries using views DBLP: journals/sigmod/Halevy00 | DBLP: journals/sigmod/DongS00 | 0.724737
Theory of answering queries using views DBLP: journals/sigmod/Halevy00 | DBLP: conf/pods/BenediktGLS00 | 0.540000
Theory of answering queries using views DBLP: journals/sigmod/Halevy00 | DBLP: journals/sigmod/Halevy00 | 0.810000

32 EEBRIE

TS EER SRR S 5 BRI A R AR ). T 5 R B0 1) S v 1 e AR T v o b S AR
GEAEARTR S 5 AR 182G A [R] AR R XA A [ (19 T0 4 B 5 EAT S5 5 40 A I, 75 22 1 SE AT B U #ie,
TRUEAT 8RO B0 AR A D 2 SR 10 T A A A 2 Joie 100 e R v W B 408 S W Vil 82 R 5 R A O L B R 22 1) 5 UL 5 X 3.4~
& X 3.6.

EX 3A(FF). KA RM S HIFE X Union(RyR2)= (T, L projs, (Te,).Sg) -

EX 35(X). K&K RM S HILE Xy Intersection(Ry,R2)= (T, M projs, (Tg,).Sg) -

EX 3.6(E). KR RS [ 25E Ly Diff(Ry,Re)= (Tg, — projs, (Ts,).Sg,) -

33 BEBRME

53 21 52 T AR AR AR ) SE Atk PR FRAT 7 4 58 Uy AL g vk i R O A [ AR v A L g AN T LA B
A 8 VAR 58 AR SEBEAT 23 41, T 75 ZEAE 43 20 0 78 0 5 S AU (0 AR vl 1 AR s 20 AR A 0 A [) A 7 it 4
Wi BRI o A PR E ST — B T e A TR AR, 5 — iR T o A e A I E.

EX 3.7((nA)VFHH). KR R M(nA) 2 St T LS

G m={titeRAVY €Gy p),SiM(7a(Vy), Vi) = yAV T eR=Gy,a),8IM(Vy, Vi) <y}

Iy ) AT R AT T & 90 4, 6k 2% Author Hh B L organization J& 11 BLy=0.8 147 (0.8, {organization})
4, T sim(“University of Washington”,“University Hashingt”)>0.8,sim(“Universiteit Hasselt”, “University
Hashingt)>0.8 ifii sim(“University of Washington”,“Universiteit Hasselt”)<0.8,X1fi University Hashingt [ i} 4% 43
2|4 University of Washington 1 Universiteit Hasselt [ > 432 H 25 ,{2 University of Washington 1 Universiteit
Hasselt A~ g4 73 31 7] — 4.

EX 38(SHP D). TE—N(nA)F G bl Co o4l tii L

VreG, ), simV,,V,) =Y sim(V,,V,).
EX 39(FE). KFERUEMHAES A AT /HA, LURSE R fun N RMEREL RN m B 22 Y
agg(R.m,Afun, )=(R" {m}uA) I R ={((fun(zmy(G ). 7a( Co ) E60:a)ICGomTr}:
2- 2 o e MR, TR (V)
Eopm = 1Gy.m [ G [-D) G
1.0, |G, =1

B, %F 2 Author "R BCHE 1 28 48 agg(Author,name,{organization},count,0.8) ] 45 3 & {(INRIA,1,1.0),
(Wright State University,1,1.0),(U C Santa Barbara,1,1.0),{Universiteit Hasselt,2,0.821},{University of Washing-
ton,2,0.86}}.

EX 310(EEHH). KR RILBIEES A EXRAE v —/ M2 e

>1
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Gya={(Vy,)|reTrae=gxsim(v,za(V))}.
Gya = DITREI AL G’y p, HE T HETE P SCA
1. & xsim(v, zANr))Htesv‘rG, (L— g, xsim(v,z,(V,))).

%40, %F 2 & Author H4 organization BEAT 2 7321, 6 AE “University of Washington™” 14341 Geyniversity of
Washington” {organizationy ', 1] it 73 ZH{U C Santa Barbara,University of Washington}fJ nJ f k&t 1x(0.9xsim(U C Santa
Barbara,University of Washington))x(1-0.9xsim(INRIA,University of Washington))x(1-0.9xsim(Universiteit
Hasselt,University of Washington))x(1-0.8xsim(University Hashingt,University of Washington))=0.021.

EX AGRERE). KARMUBEVESES A ST /04, UIZRE R EL fun S5 SREREL AR TE m B2k
A5 X agg(R,m, S, fun)={R" {m}pA}, L R'={(r, 7a(Gy ), &) L IVE Za(TR)A(T, &) € Prun(Pr0jmy(Gy ). V)}-

BRI Pron() 2 AR HCH Vi il B R AT (10 SR A 45, Ut 2 A mT e 10 SR I 0 il 0 il V) g
PERFIR,E XN

Pr,,,(G,v) = {(rc, > Pg]

geG’

G'c2° AVG,,G, €G/, fun(Tg )= fun(Ty, ) Aty = fun(Tg )} :

fi4n, % T HE %R B 4E  agg(Author,name,{organization},count), %} % {4 “University of Washington” ] & 58 4E
{53 1,2,3,4,5, 387 JRAEAE 2 2 (193 3% 8 0 Y 5 A 8L 2 {H “University of Washington” HIt &AMk 2 11
T WA

T M SRR I S SUANON 73 A1 58 4 bR BRI A 280 5 4 b 50 80, 6 A 5 4 R B i SORIUE 07 2 A 130k

SRS LAE.

3.4 HrimiRAURIE

5 11 985 10 5 2R 8 P AN TR A T 49t 11 9 2R 80 e ) 2 4 SR AT U R SR T R R AR P A I S R A
HE % W A2 73 1) o R Wil PR K DAL, 75 A 5 R i HC R 00T A VA 8 A7 24 ol 1) &5 SR B AT SR I 45 21306 2 SR ) &5
RS ] TR IO SR R A AR A R (0 2 75 R, AR T 3 Al AR IR A, 43 ) S SR I i KT
B 45 SR ) R I IO ¥ P e i 1) K AN 45 R 1K TopK @ IR I 025 B i oK 1) k EZEER I

EX 3.12(e2H). 5T KA R, HUE X4 Extraction (R)=(R’,Sg), L R'={tjteRrg= &}.

40, 6 T 259 Qy LLe=0.5 $RIEX &5 L, WAE M, TR 42 H Tt 41(On View and XML,PODS,0.801)#1(On View and
XML,PODS,0.829).

TE X 3.13(TopK #2E). i+ &K R, TopK #HUiE XA Extractionropk(R)=(Re,Sgr), 2 1, Re Wi A& F 41 3 4 4F:
(1) RecR;(2) [Rel=k;(3) VteRe, Vt' eRr—Re, &= &

il fur %k T2 Qq LA k=3 $EELZE ., MTE M, HZEUC(On View and XML,PODS,0.829),(On View and
XML,PODS,0.801)#(Theory of Answering Queries Using Views,SIGMOD Record,0.358).

SHRIUAT TopK B HAT LA HRH 37 Vi B2 650 vt 1) 72 1 4 2R B AT RO AN A 22 AR A T3 0l P8 A v 11 2 0 45 2R
A REFRARH R — X 52, A B0 45 R0 P R U AR 24 1 H 52 45 SR DR, AT T3 ) Tk T AR, L s X 3.14, ] BAER
R R I kA SRk TSGR A B 1 45 AR O S AR A WA R/ k R4 2R 74 v Je 4L L TRV AH AU 4 /s
fAE B3R, B IR 45 AN TopK $12 X 45 R FRD i 2% 3 %2 AR W AL &5

EX 3.14(k EERE). M TRAR Rk BEEFLHE LA Extractiongigificant-k(G)=(Re,Sr), 2 H1,Re Wi A2 T 41 3
MAF(1) RecRi(2) IRel=ki(3) ¥V Re cRHZIRLIZK, 30 o sim(vy Vi, ) S D00 o sim(v, v, ).

k B PR AT LA2) 50l 5 s BT TopK S IR LA S5, 70 Jall T LASR BB 75 8 K T eff K o 2 445 SRATG 7 8 fie oy
1) kg A 285 SR 5 (R ko A 28 A9 1, X B TopK 25 SR n] LLadk— 38 B k=2 AT k S ZEHRHL, 45 5 2 (On View
and XML,PODS,0.829)#1(Theory of Answering Queries Using Views,SIGMOD Record,0.358).
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35 FEHFHEHIE LT FERHEMNFFRMN

ARG R B B OC R ERAR, ARV R ) A 2R 2 A e A vy DL A A SR A SRR AR
SCARE it B L A v 0 2K A e 5 )

PAVE S ARE AR BRI R S

TE X B.15(ZEM). an WA JE i il B b i AR AR IS R By M B, 7E R — AN R i B 7 D B i i 4
FUAAE, B E1(D)=Eo(D), MMl Ey F1 E, 554,104 E1=E,.

TR IXAN SN IR & SCFIE v B b A 08 U S M e SO AN [F) 2 AR T T 7% e SCrp 2 v 45 SRAH S5 BE A
FE A RAR O I AHAE A0 455 46 IR AR O b0 R T A1 2 TR Vi S PR AR 45

AR A0 v s R, FRATTRIE S 1 3 V7 Al L 5% 2R J5 A 1 A5 P D S it B A 2 g T A, O
SR T ARE O LR AR S AR IR R S R A B W R OC T AR ARSI R o ) b g AN
RAERIE

(1)  Sel, (Sel, (@) = Sel,, .., (a);

(2) Cartesian(q,Cartesian(dy,...,Cartesian(Qx_1,0k).-.)=

Cartesian(Cartesian(qy,Cartesian(qy,...,Cartesian(Qx_2,0x-1)--.),0x);
(3) Cartesian(qy,q,)= Projg, ¢ (Cartesian(gz,qu)), 5,8y /2 Gy IS, f2 gp FIRESL;

(4) Cartesian(Sel¢(q),q")=Sel.((Cartesian(q,q"));

(5) Cartesian(Projs(ds) 0z)= Projs s (Cartesion(qy,q2)), 21 Sy, A2 g HTAT M A

AR 5 4 A5 A0 R0 U)X AR5 5 R 2 ke o B

(6)  Selc(Projs(a))= Projg (Selyqys, o (@) k', Map(Sq,c) AL ¢ WLt 21 q Foet -5 1 1 o8 4.

KT AW P PRI AE A R S SR e 4 )

(7)  Extractionypk(Extraction (q))=Extraction (Extractionrpk(a));

(8) Extraction(Projs(q))=Extraction (Projs(Extraction(q)));

(9) Extraction(Selc(q))=Extraction(Selc(Extraction(q)));

(10) Extraction(Cartesian(qs,q,))=Extraction (Cartesian(Extraction(q,),Extraction(qs,)));

(11) Extractionygpk(Projs(a))=Projs(Extractionroek(a));

(12) Extractionyok(Cartesian(gy,0z))=Extractiony,yk (Cartesian(Extractionyok(0.),Extraction,pk(a2)));

(13) Extractionggniticant-k(Selc(0))=Selc(Extractionsignificant-«(d))-

MY S5 A R0, T RO 3 i B b i v AR AT DAL 5 0 T A Qp Bhe=0.8 B MR 45 R 0SB 1
HAE 2 Extracty g(Join(Join(Proj e pioyPub,Pub_Author,“1.PID=2.P1D”),Proj(AID)Author,“1.PID=2.PID")); 1 . 4%
FECMA DAY 1 A1 PRI BAA T 345 1 (7 3), 35 1 /N3 #2458V (Join (Proj eive pipyPUb,Pub_Author, “1.P1D=2.PID") [f] &5 47 25
S, 2R 2 NEEERAE N R 150 4% 5 1 Extract #:/E TR ZAE L 150 45 o AT AR AT 3.1 b (i
i ,Join # fF 7& Cartesioin F1 Sel #: 1F (¥ & &, AR 415 B I (9) F1 KK W (20), 1% #8 F W] LA 4 b e 5 4
Extracty g(Join(Extracty g(Join(Projite pipyPub,Pub_Author,“1.PID=2.PID")),Proj(AID)Author,“1.PID=2.PID")).
ERGINT —IXAE 25 4 04 L EATH Extract #:4F HZ 5 2 A Join BRAERAE N 5 KAt A KR My he=
0.8 [ 7C41) M Author 2 L 3EAT, 45 AN 30 25Tl 4w Ja — > Extract #2457 £ 10k 30 25 T2l EiEAT XA (1055
AR —J5 g/ T Extract BRAEROCEL, 73— U7 o> TS 2 2K Join (MR TCAL, IR TSR AL

4 REIH

ATV A SO AR (R 400 SEIL S, b B 4.1 5 SISV B AR IOV, B 4.2 WIS ERAE R D 8
LS.
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4.1 FEE IR
PRI o G2 )3 i B — A T B S B AR R (Y I T A ARV R B S T VR AR T RE
T VR B U710 DA BRI . 2 T35 i R o ST DL W Rk 7 T A 3 — el 2 M 2 (1 T 2, RIS G AL o R
SRy %G A R PRI AR 2565 3 — Bl AR 5 2 [ 5 4%, BRIV SCOG 2R 06F - B S AR R AR G 5 2 RV R 1 G 4 22 A ik
140375 5 FE AR A [0, 1] 22 1) 4EL 1L 36 % 1) B0 ARG T SR 9 % 22, 5 M 56 AT AR T (K0 AN [ bR A SO HR AR 2 1) 35
T B SCAE[0, D% 1) PN, 3 LA TRV A Ay it it B 52 P40 450 ik, BT A3l 3 o9 i o 1 e S
T S N FH R G R T RE AT AR I N Tk B ) A7 R, 3 R AL
o NS0, B0 T B2 0 J7 92 2 v P A 0 A0 e VR R B0 110 SR IR S in B 100375 94k B L3 R g vk 1Y) ) A
T B AR R, T B A,
o JBVETEE AL A . S M ¥V VR 0T CATRURN I, LE G E B 2 G 1 B R R A R (8 SR [T 4
P 1126 & A (Time, Value), 36 A1 Value 515K 5T 5088 R A2 1 #5150 4 IR AE X 158 2 A2 3 1195 17 Time
B A AERAE I B RGN I, 1T LA i vl 1 91 L U0 12 50 & A e 4L VS 35 8 e XA Value F1 10 75
o B AT AR R AR B 70 B 2 ) AT A R 4 2% 1 A T V5 B TR FE — B8 R T T s
HR A S 490 I B0 (458 K, 28 Jek VA — A LS %458 2k T A 1 R s e it i 1
o {7 BFRIAT BRI P Bt rp, — Se R R S W U TR AR B 1 R A5 B LA 2 ) I 5 R SR A I A JE T
BETC AN Bl YA 256 IXAME W] A S50 77 v JE F i o
o SEARVUN .Y FT, G 1R 2 S AU IR 5 K B A A I 3 Ak SE AR T O AR ) — SRR R R e 2 2 1)
F AN — S5O e 3R S A A 37 i P P,
DA 22 T 75 30— 16 N v 2 ] DA 5 D R A A (R 1, 1 A P I, e A 10355 3 8 1Ay %2 K
R 7 RE O AR AR. — 7 T 15 G 41 A T/ 355 R 96 I PE [0, 1) 2 [0 53 — D 1 IX RE B 7 AR L T 2 P i E 2
B0 B SCUH AR VR SOR AR, eV T LIS L AL 2 i v R SRR I S A N A AR IR G
SeUTAE BB 2R J5 REAT S5 AU S0, DU g 248 5 SR (037 55 P8 T LA s SOM AR R D B I 7 i 5 S A TR 0 3R
T ¥l B TR A
4.2 BIEMWMSEIREE
T I 7R AEAN O Z v IR A IR ¥ 5 S 1 4, A T 0% 2R B T R G T LA A AR T A B R AT L AR
T, LA 5% 22 B e P 0 5 BRMLARI AR 2 DA S RE BT A RO A 2% FE 81 i o B0 4R O BE AT B30 378 35 R A 3o s 9, TR e AR
25 U0 1) 5 SR, A S A AT 1) do R R e PRV 5 S o 90 et i B AN T R A A SR 1 e ) 6 R T LAk
/I e i) 5 SR 0 B8, BT 3 A A £ Ak TR A5 T SR B SR 4 b A 4 R AL R T B AE 0.5 DAL
0 1) Ak 3 ) A T DA e g B /N T 0.5 (10w T T DR Ay P I s v ) 45 R A g 2 4 R 9 R R
T 05.
AR AT 2 H AR ST HE A IR {0 S I SRS T R R A R R BRI — AU W 9 A A A L e o i 4
FA 0 e SC A ¥ 5 A0 T LAAT A B O 1Y) 0% B A L P AR B pR B R R ORI ASE S G T LU
58 SCRR B AT i 1 R SR
— AR ) 0 R AR R B BL . DU IR SR O R VR R B AR A (¥ AR T LT ke SE
A 45 A T T TEE R AN [R5 Vo v (R R o BA A
o PR C R AR 2 SR I ASE 2R [ B R 5 A, T LUK A% 485G R AR P72 L 5 0, mT DU B A% T
Fic (4 )7 A s B
o JEFEARIE AL 2 ST AN [R], 3B B4 A R AN IR (¥ 77 2 55 I SCHR [13- 1514 HH (¥ 77 V& 3k F
YR4EFE . Jaccard R ERSEARBLE SO0 3E BB
o R I B AE I SR B G B 8 SR T VAN L, AT R 4 B | Jaccard B B S A BLE
58 SRR A4 12 5 1 01O 330 3 5335 ) o X AR AU 5 SCIR&E B2 3R 4 1 ST
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o AREERAE ARG E TS AR W EE LR S R PO B SO R AR R IRIEN R &

o RAERALHHAT LU AURE LR D ik PE 3, )L?JK[S]EFh:Hjﬂ’JT/ZJﬁﬂ%?M%T RIS
BLARGE T 2R AR AR AR

o SRIUERAT AR W HO L R DU AT AR SR T A TR T AN 8], Lo R BURT TopK i B m] 3 oo 375 i
Ji b ek S HEAT PR S Bk TR I A NP il A il AR B K T P ) AR A T LA
o 5 K3 ] SR A B 9 o e 20,

5 % g

AR SR T I AR5 il B AR TR B 05 A7 8 2 1 R 103 335 R A B A5 R ik () 5 R 1%
TUALHG — A DASG AR A A% 0 IR 4R A AR, T LA 2080 SR AR 305 35 B0 0 25 Pz b e 9 1 3k T 45 RS R #
AT LR S AN [R] 5 SR 312 A6 006 A2 37 35 P2 SR A 45 R L JLA B AT B, A SO Y B IR TS i i R 2 — S AR
SR TR BE RN 5 BE R AR ARAT (1 R AL

EEELE 4.3 WA EAR BRAENS HIR SCBLAE 2 B 45, AR 10 AN 58 4 F AR ot s 1) A0 B2, 7 KA
A i A () A B A R A 52 S DR L, e v P AR e R A 15 A SR LR AR N R P A i
FRER BN T — 25 TAE.
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