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A Cleaning Method for Consistency and Currency in Related Data
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Abstract  Data consistency and data currency are critical issues of big data quality management.
Conditional functional dependencies (CFDs) and currency constraints (CCs) are two of techniques
which analyzes data consistency and data currency. However, data in real world is always mixed
with potential inconsistent and non-current errors which cannot be detected by the existing
methods, even be intractable to be repaired. It results in low-quality data. Note that, the content
expressed by these real-life data are related to each other. And this association contributes to
discovering potential errors existing in data. To solve this problem, we employ condition-
combined functional dependencies (CCFDs) which put related data together in error detection. In
this paper, we propose a cleaning method for consistency and currency in related data. In practice,
the detection and the repairing of data cleaning are interactive. A accuracy detection will provide a
high-quality basis for repairs. As well the results of the repairs will feed back to the detection.
Hence, we design an automatic cleaning framework which detects and repairs data errors iteratively.
Futhermore, we discuss the fundamental problems of data cleaning mixed with consistency and

currency. We prove that the problem of minimum repairing cost using CCFDs and CCs is ;-
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complete (NP™) so that we propose a heuristic repairing method which computes the minimum-

cost target values for repairing the errors in each iterations. Otherwise, to improve the precision

of data repairing, we present Repairing Sequences Graph. It calculates the errors which should be

repaired preferentially. Our solution is approved more effective and efficient, even evidenced by

our empirical evaluation on two real-life datasets.
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R wt (2, ) = 2. 05. £ 75 15 S HE AU (1 5% i 1
TEOLT o F 2, 1918 S A BT AR A3 ) 1 A0 D Y 4
SR I HL TR 5948 S A AU R ¢ 2 Y
DER AN PN

W R4 CC B 76 1 5 1R A0 0 3 50 3
FErh B A AT A 25 32 HAB L A 2 e W] LA
Bt FoK .

EX 5. %T CCFDs fl CCs X &AM 15
WA AR A BVERR o4l ¢ Bk o B E R
Xhy
cost(t,t/,n):

wt/(t,q) «Isrepair(e,t’), HHE n & CCFD N

wt (1)« Isrepair(t,t’) HAthy
Horp Isrepair(e ') & —A> ) 5 5R 5L

, 0, WH =1
Isrepair(t,t") = . il €D

R HARE S WA ¢ RARE IR 206 Tl «
Bl ORI E AR IF HLAB AR AL
i B S A AU B

Bl 4. JETH 3 1 E) R K E B AU R L R
¥ R E M HAMA I B [ Stal=“married” ., I}
LAE B o FRA STTAL AT B E AR R
cost(ty o15 s¢h ) = 2. 05. TE % ] LB R R T 0T
SR TAE Z A B O IR Bk 18 o
2 2% ] DL g i 18 52 i vE L.

EX 6. RIS THMESS MEEHE
PRSEB X TF Ve I, Ve S % T i A 5 Z A xT
WA E BbRocdl o B ATH 1 FRNES S
e AN 2 LN

cost(I.1'.3)=>7 Dcost (t+ f(tams I uy) (9)

tel pes
Hop, fGog ID R —AE R EG R RGN I
IRIEITCLH ¢ TR 5 B HiRoTd.
3.3 [AEEX

TE 25 29 RO FE S AN i B A E Uik =z
S5 o AR ST B AR O ) B AR AR

MM BE. E P RKABEAX R E2 L
RS T LA RS54 6 O 00 oR B =, 1 B 3550 24
SRAHMMNES =3, U, 3 —MERE Bir
s I Afi 48 I'=3 3 H ocost (T, I, 3) /0, BP A FE
1 1"=3 3 H cost (1,1",3)<<cost (I, 1',3). 1M »
/I8 B2 10 4 2 [0] A8 35 348 2y < % T 45 114 52 8
ILWER S B—NEEE k. 2EHAE—-NMER
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HARSEH I Afi15 I'=S 3 H cost (1,1 .3) <k,

EE 1 R/AMUN B E A A S — A 3
584> (NPY) ] .

FEUA. SCHRES i a3 » ¥« DNF” i) S50 29 3iF
Bl T #E CFDs #1 CCs 1R & i F /1% &0 T » #E17 Je /D
AR B 52 0 ) ) R — A )58 A ] . = W »
DNF”Hl z =3XVYs. H X flY il EHES X =
MY =y, ) 0=C V- VG R
THEE el .CG=0NLNEIFH o)y 0E—
M EEE XUY BAMET I — IR I
T X o #EAT B A E o 3 % V o« DNF” [m] . X}
F—A-H s 4 CFDs & 3432 CCFD ¢, HA& K [n] i
A LAFE OC) AL R CFDs By & 52 7] 81 5] B T
CCFDs 464 =, HB Z a8 m] LIAE OC| =, ) W54k
JA CFDs BB S ), Horr [ =, | 3608 =, P & 1)
CFDs #LI % . 3t H ., CFDs ¥ i1 4 3 5 CFDs-
CCs MR A (5 FH 2 AH B0 37 . B0 D03 I A8 23 5% R0 D)
VR A T R SZ M. 3211 , CCEDs-CCs 1L & 4 7T LA
il CFDs-CCs HYIE Ak SE 8. B LA, fifi F§ CCFDs Fi
CCs JRA HN B S [ fE AT LLAE OC| 3y ) 55 M i 5%
W EL R CFDs Fil CCs 1B A LI i & 2 m) R 54 . 78
CCFDs il CCs R4 H M 4 14 F /MU & &2
(0 ) 2 — A ST A (NPYO . JiEEE.

{x) e

4 —HEMRRERAFR

XF 4 5 HHls S TR T Uk 0 24 S )
SN TBE T P AEAE R — O O Y 1) 8, A
SCHRE T A — B R AP TR A IS VR HE SR OF O
T 7T U 2 R R A G [ L
4.1 FHRIEZRE

TEA IR T VR HE 28 Z HIT . S 4h S n 0 Y
7E XL

EXT. RIS JORGRMES S,
PES AN G HALY 9 ZAWRE LT
Horp— %A

(1) g J&—% CCFD ¢ 3 H.1 =g

(2) g J— 4 CCo: Yt t, (w1, <y ;). l IR
Ju.v€ I, I’ €= i u Fl v KT ¢ Al ¢ BN T
F#RiEA Q=q, N g, =False.

SR U] S8 73S 118 2 7 AR DN ek R e A A R
PSR

ROk 4 —SobE A RO TR A TS T RE LR Y
FEARGE.

Ui 2 7R HEZR Hh A 5 i I 2 1 AN s 1
S WIS or. o, Bt A T 41 A CCEFDs
1 CCs YR HUINHEAT ARG I 3% (1] S B AGE 00 5 5% 14
SR R e 2 AL (D) B S 51
(2) BERTCHLE AL s () HiRITTAMB E X 3 D ad FEXS
R B AT B . IR A HESR B 5 1) 25 R PRt
PR e 5 R A A B BB 0 5 R A AR
IR VS e JG 1 SL 6] T 500k 1 Rk 1 i e A
ZRIRAT I AR

f WAL !
Eocd @)
— [;ﬁ@&%mﬁ% ””””””” B
R = | |
- o R AL 3
| [ WA |
’ £l ‘%ﬁﬁﬁ Higal
AR | R B
B 2 — R RO R AT U HE SR
Bkl BIERITE cc-Cleaning (I1,3).
WALS
i

1. I'=1I;

2. WHILE TRUE DO

3 3" =cc-Detect (1,3);
4. TF 5'#J THEN

5. S, =vr-Find (3",

6 F‘:e*Loc’ate(I,ZI,)’
7 I'=e-Repair(I.T,) .
8

9

=1
END IF
10. ELSE
11.  RETURN I';
12. END ELSE
13. END WHILE

Horr, ce-detect (1,3 J2& B4 K0 21 A7 %68 iz 1) J7 125 4K
W E A co-repair(1.3) 51658 5 1 5 5 =
or-Find (3") BERICHE ML J7 i e-Locate(1,3 ) Fl
BERICHBE R Tr 1k e-Repair (1.T0. J7 i B 4019 8%
15 4.2 W51 4.3 R AT A 4.

PIIR. A SO BLTT 4 X 0808 1 VB A 28 i 47
W

(1) Z 8 A 0 7 3R el . A ] T DL AT A ) 2ot
RIS HE S e ) B0 G I 2 12 3R TR R R B A
i TR A S R DU T A 2 S B R AR R R Y DT A
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N TE G SRR S ok AR rp L T B s MR S o AL
16 52 Y 50 H0 A % WP 6 S AN 5 A0 S 18 R 1Y B A
Bl 15 o .o, A R BB G IR DO TE ¢, 1Y 55 IR
B ok Z J5 HEAT . X TR S A T B S 1B B R AL
- SEBRICAL B9 TR 2 3 R — P S IR A IR 2.
el FH S5 KD ) LA 9 /b gk AN b A SR

(2) e A 52 2ok F 0 3E AR — J7 T B o
BEMIR RS d - RBEZ G A sk 3. W
B 1 RS IR A TE ¢, » o, B E 585 K
A BE 2 K B Bl LA S A 3R AR O 1 A e Al
TR TR R, Ty — 5 L B S AR b AT e A
R R T AL 7 R R AT — WG T R Bk 2 7
A TR DR SCHER LT R T — Rl Ak AL BE Y
1652 J7 1 BE RS T 45 21 1 B IR 55 BN 2 5T
5,1 B Ny A R AR 28 1k 25 1F. X0 T 3C
BRL LA T Uk e ASHEZR 4 T —Fh A 3l AR Hdla
THVE VR AR B AE S RN AR Y 28 0k 1 ) | a] DLk
G Le Ny PR R A 1 A R R

(3) YR FL DU A T A2 R 28 ML X T A )
PSS WI ESE DR N PR

CCFDs 1 CCs YR 5 HL I 7T 35 1 1 [ 22 mT LA
iRy —NRGMNES S=3, U, 2/ AfF
[E—A e B T, 45 I=3 X F— KRR
R.dom(A)FmREMH AMNARBMELE,. P4 R -
F1%) 56 S8R 2 |) AT LAy B A D M B dom (A &
2. 58 R S S AR 3 — > 0 R (R s T ) S A
DU By AT il A D) AT 5 ) e R D) =2 [ 2 7 A A
G ML, I S o B0 A O 025G 7
et e A2 — A SE R S T fd T W] 3 2 ¢ A
g KB R SR B 2 S R A AL
A R R K.

CCFDs #1 CCs (R 4 HL I 25 & P 1] 30 Al DL 4
W —NRE AL S = R — 2R 5. X T
FrA 2] R F A I=3 A L= IR A PR 2 26
o actE Sy JF H L AR E S ORI LS
BN R fe /NI . RN 2 5 F 5 A9 o R DU 22 T
A G AR - — A L U2 5 W] DA oy G R0 /) 205
R HE A5 3. BN B 255 M AT LA R ) 0 B U £
Hh R A A TU A Y L.

SCHRLS T3 o “3-SAT” [n] L 29 UE B 1 CFDs
1 CCs TR LU 8 v i 2 e T J280 R0 28 255 ) AL )
—> NP 58 42 [a] i Fl — > co- NP 5¢ 4 [A] {8, CCFDs
&—RFER K CFDs, Jf H CCFDs By AH 3¢ [a] &1 /] LA
1E OC| 2, [) i 6] 4 e A i CFDs 18 AH 5C [R) &L i

LL, CCEFDs A1 CCs 1R & AU 4 ] 386 A2 e [ a8 A 23 5%
5] R [F] i NP 58 42 [a) @Al co- NP 58 42 [a] @,

AR SR {57 P (] B 2 T R ) SR /N S R
G AT V.

(DO TR &RV il TAEB 2 o /8 b il
JE T R W /NN B A BT UE R TE R B B 5
I s IR BN 2R R ARAS  OF HLZ 0k B 2% 1 2 A 4l
AN F AR I 3BT Y R
4.2 HERN

T4 E BB Sz T AR SN ES S =
S, US, o B0 HE S e i B8 A D 28 A SR | T —
FBCHR A I J7 125 ce-Detect (1,3, JHLAR AL 3 By S
BUNAE S = 50k 2 fild 7 B A i A Tad 7.

B 3 AT Iy RURFIWT ¢ 2B — KM
W] E e X AR 5 & — 2% CCFD ik J& — 4% CC, 8
Ja W g & 2 T

ik 2, BURKIITEE co-Detect (1,3).

A 1LS

Wi s
.3 =
2. FOR each  in X DO
3. IF 1}7577 THEN
4. 3'=3"Upnp;
5. END IF
6. ENDFOR
7. RETURN 3';

SR 2R g S — 2% CCEFD, IRy B Il
i FE AT LALE OCT T 58 s Wt 5 Je— 2% CC. IR 1Y
RS AT RIAE Ol 2, [ X[ T*) 5 i Hrr, CCFDs
M CCs BRI EF 0 [ S]. B A5 2 it
BRI R O S| X T,
4.3 HEEE

WO AE S 2 AR B 00 0B A 0 2 A 3% (] ) S L
VUl 8 52 P 50 40 ) o R e S 3 L B H
{EVEH 3 A B R S BB E 12 4L
4.3.1 BRI

ol N IR S L SR S ey 35
(RN =) A SCHR T B0 91 el 2 S

EX 8. XT4ERMMNES > HRN 5
52 L G (V. E) ok V=5 % FAEE 5,7, €
SR RHS(p ) CLHS (5,0 WIHE 5,9, Z 8] 47
TE—Z& i $8 0 g, B9 CHE e U E= ey i) €
[1.1=]]}.

BI5. EPXSH Ll B R T S = (g,
Gy @ v B IE VIR A S & 5 1 ik

—_
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RS, S =g, ., ) RFEI T HMNES. S

FS i LI Py 51 e P 3 T

SEIRIEAIS RN
X STIE 2y S W ey
S={¢,9,,9,,} 3=, ¢,
d, b,

L/ 'g L ’O
e S D e

O%

o

¢

3 R e A A

M 3 A2l LR H . %F o, BB i s
Z R @, 2R i DL BOE 8 S R Ao B AR B
BB S 0 S RN B — 3R 0 B A E
HABE R O BRI AN 25 52 31 HCAth B IU 1) 52 ). T LA,
152 5 i UG SR G 28 A B O By R AR S 41 5
165 ORI BE AT X T 50 B AR 2 AR & AR
O AL 0] P 1% 50 » B e 1) 6] e A A T % [l B 1 190
TSR A e /MBS AR B T B I ] b A B
SR X B 5T 2 0 I B 048 52 7 AR S ) T S
b X A B SRR Y s AS B B A R 2 R e I T
HEZRM0. 2 1 huE T /MU B R 2 —4
SToE AL TR AR SCR T —Fos &5 ik
AR ] % v g — 25 B U0 T 4 55 1 B R T A8 AR AL
A I S A A /NN BEE 3 R T B R
TP §18 40 53] 5k # A A T e

Bk 3. BEFHHMNG L or-Find ().

WA

s,

1. 3=, G(V,E)=G-gen(3');

2. FOR each 5 in V DO

3. IF degree(y) ==0 THEN

4 3, =3, Uy

5. ENDIF

6. END FOR

7. IF3,=& THEN

8. 3,=3,Uminwt(V);

9. END IF

10. RETURN 3/ ;

AT G-gen () FE M E X T R 37
AR 50 1. 28 2~6 ATiH5E Goh ABESH 0 I RL
W55 8 A7 s minor (V) K5 NV i BUE 52 AR AL
SR g/ BRI

SR BE Gy B, By A I 0 A B B AT DL AR
O =" ") S AR N 0 BRI AT LAZE @12 D
52 1. BEALPE L 5 RO A 2 B ] DLAE (1) 58 .

HHIS T ERNIS] A 3 BT RE SN
o z1%).
4.3.2  EEURIGHL E N

B T LA B S A RN D S B 5
D AR X 07 £ LA ) 4 DR 0 4. IR AL B — 17
FE ) At AT 2 55 LB O AH b 0T L B L T DA s
S WG T A N I TAE — S HEA T AL R T L AR S
PR TTA R A E X

EX 9. Bk I T AFEHE IR ITA g
ST 1 FE RN R 4Tl ¢ KT g MEFIR T
LE S XN

S(t,r]):{t,seﬂ(t,s) #77} (10)

Horp, (229) B 08 05 KT p e M E PRI, Sz
AT TA S c AHM R A T s DA RIREE 5 e 2k
PIocdl. X5 ¢ KR THBRARN St kEp
RAZENT s RAEMWSE, IV e 188 T AR 2
BB L N 2 CTE — . 5 Ah L X B T 2 1 4R T
YA AR R o i LATE 52 BR e T 0 B4 23 211
B RS — A RIAT. B a6 B A A R
B SIS I,

Bl 6. B E 1R SEG]0  RRT ¢, M
H 0. 840 KT o, A REAR ARG S g, =
{tistostssts b B 6 ots 5 6o R R A G 2 10015
5o HE w50, B OB e ATTOE — . JF BT
Liosty sty oty RARE Sy, ¢,) BT,

SVE 4 R T HE R T AL AL AT I R

ik 4 HHRICHEN T e-Locate (1.3)).
WA LS,

il I

1. In=4;

2. FOR each 5 in 3}, DO

3. I,=1;

4, FOR each ¢ in I, DO

5. S p=9I;

6. FOR each ¢; in I, DO

7. IF (4,4;) =y THEN

8. S vp=SU;»pUt;s L,=1/t;5
9. END IF

10. END FOR

1. IF S(;,.p+#2 THEN

12. FOR each ¢ in I, DO

13. IF t;~¢, THEN

14. SGip=SG,pUu,L=1/t;
15. END IF

16. END FOR

17 =L USG.p;
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18. END IF
19.  END FOR
20. END FOR

21. RETURN I ;

55 3 AT o I — A B S 3] o Of 42 1 6 5 A [+
WA RCA G 0 6~ TTHFRBINAE 5 1 & E
o oTd. 58 13 v~ R FIW 0. 5 0, 2/
L 55 12~16 1 6~ R BNTA 5 ¢ K0
Jo.

BRI, (it B 5t~ 0T IFEO (D)
SERL. & B h 58 o0 4 R R B 2 L oC A1 1Y i AR AR AT
PATE ©C| 7)) 58 B JBr L. B3k 4 M B E 24 R
O, | X[ I]%).

4.3.3 HAREEER

Xt RO S L R BB bR (E 1k U
— AN ) L 25 E R ROCAL S AR B R B AR
(ERY IR A i | iR P O UVA L 3R AW <]
JIEAS [). ) 0 SO 20 UE B T de /MR 18 & 1) 2
—A> SP5E A (NPYY) [, BT DL, AS SC et T —Ff s
305 vk ok U B H B (E T A SR T AL AT S
HOEL S R T H bR 3k IR A R 8 E R AT

Bk S5 HER

A LT,

Wity 1

I'=1I;
FOR each S(z,» in I, DO

LB E F i e-Repair (1.T7).

1.

2

3 tvalue=NULL, count=co;

4. FOR each v in dom(RHS(p) DO

5 cost=03

6 FOR each ¢ in S(t,p DO

7 z,{:ngen(z,-,‘v,-,RHS(r/))y
cost=-cost+ cost(t; +1, » 7

8. END FOR

9. IF cost<<count THEN

10. tvalue=v; , count=—cost;
11. END IF
12. END FOR

13. FOR each ¢ in S(z,p DO

14.  I'=repair(t; stvalue,1');

15. END FOR

16. END FOR

17. RETURN I’;

55 3 4T s tvalue I count 43 R 1K A7 At B /MR
WA B bR (8 KA. 55 7 47, t-gen (4 vy
RHSG) Jr#:Hs ¢, 89 RHS G JBYEAH N o, LLtL

P G HRREAL B A~ 12 LT S i
/MU BB 2 B AR toalue. 55 13 ~15 7481
repair(t; stvalue, ') ¥ S(z‘,r;)*ﬁ‘]%ﬁifﬁéﬂ LB
K tvalue.

SR P o3 M. R T 0 AT gk AR /B B2 AR B Y
Hirfi, it m R M o n | XSG, p| X
| ernscp CD D WA D XSGy [ F78 BT A R R 5L
ﬁﬂgﬁi»/ﬁ\:iﬁﬁjﬂ‘ I‘ X |N| |7TRHS(7) D ‘%@ﬂ? I
KT B RHS G BYAS [ R B9 A0, e BRI
XFRA R LR DA oI X
|SCam) [ 58 M 53 50 18 H AR (B 28 By 3 & s
cost(t; ot WTTEARMN S OCITD . B4 B 5 /1
TR OCIT X | N[ B SEBR i 4 1R i
FIAS R B9 A B o i /N F [ XN 9 H
SEEREE R ] LS A i U WX — AL

5 % I

AR S R 7E 2 BLSEOE bEAT SR R SR
— SOPE T PR TR G IS BT TR RE.
5.1 XIIEE

{4 5 1, A 92 Ky i FH Intel Core 17-2600
(3. 4GH2)CPU, # #, 8 GB RAM % £ #l. ¥ 7
T A S5 {0 ] Java 38 5 #6147 SE 8L, JF B TR 41
SCE I 5 U, WO I E AT LA

SER KR S AR S ] HOSP #il NBA P4 H
SRR I8 A S 56 v & B0 R 000 B AR B A
FE R R EAT R

(1) HOSPY. Z # i 45 J — A B8l 4 ok A
TR EE R TANMR S F0 il sk 1 A TEAE B ]
S I7 GE 15 B HOSP 50 £ & 17 A @ v M
13K A4Sk, Jf HALS Tlad 200 KB 15 Bl 5%.

(2) NBA. BA G 915 S 896 Players FI#E 5= L 3§
GE e B AR Stat & R E 5 8 4 19346 © - Hl
HUA5 3] TS0 50HE 5. NBA 2/ Players Fl Stat £ i
15 2 A B B AE B R o B ] e 1 R % 4
JE MO A AT SR E B LS S 19 NBA $idis
1 & R (pid, name, team, league, tname,
points, poss,allpoints, min,arena,opened, capacity,
state) , ¥ & 758 AN SLAA, 3 HAL S 18753 &id k.

7 L U I J2 . HOSP i 5 b A B £7 1 o 58

@ http://www. hospitalcompare. hhs. gov/
@ http://www. databasebasketball. com/



102 it "

Hl

AL
-

i 2017 4F

B R R R O L NBA & T 8 A i
TR T 7 £ 1) BCHH 1) S — SO0 B 5 5% X 4 152 43 4
{18 B 50 458 AR A 2 BT 1) 0 5 DA v il JBORE A SR
FHON B0 0 5 12 8t B0 v iy s . 8 ELOR 11
S0 3k A ep R R D R R B AR S R A
P A5 0 B L X 0k B (0 B . L2
HdE JEAT b .

B4, A 5280 1 S8 W HOSP #il NBA %44 4
3 A A BB R R A SCHE R AR L SR 8 SCBRL9 vk
F2 08 7 9R T T A I — O ok R A 3K
e 5% DA T DU e i H I A R DU AT R B AR
J0 DU U ph 451 38k 5 R N T % B di kA7 0 #r A5
). %} F HOSP ¥ dl . e B 120 4L HR AT 0. 05
) CFDs (R 45 2580 2 /0 a] L4 6l 200 2598 5% &
A 19 % CCFDs, #kJ5 5 22 4 CCs 7R 4. %t
T NBA B4, I 190 F L FFFE R T 0.05 1y
CFDs CRIEE 4B 2= /0 0] LUl 90 440 53%) & I A
27 % CCFDs. #RJ5 5 35 % CCs #1718 4. L NBA
VCIE Sk S v S R R B WL

=1
1 13 B 31
CCFDs

¢, : (arena [> state, Sc)

NBA #i#E & 1R & ML B

Sc{Scy{ “Conseco Fieldhouse”,“ToyotaCenter”,
“American Airlines Center”, “Bankers Life Fieldhouse”} ,
Sci{“United Center”}}
CCs
@ Vit (t [tname]=“New Orleans Jazz” A\
to[ tname ] =“Utah Jazz” = t1 <inamels2)
@, : Y1 .12 (11 [allpoints ]<z;[allpoints ]>#1 < yame2)

X E . R TR TS A B S D7 ik PR
A TS 1y 4 Fh Oy B #EAT R HE S5 . (1) CCFD
ik R A CCFDs #4785 f g & 5 (2) CC J7 ik
HEM CCs #AT R AE & 5 (3) CFD+-CC J7 & F
(4) CCFD+CC 75 343 38 il CFDs-CCs #l CCFDs-
CCs TR A3 F 00 2577 Ao DU A8 52 4 i 5 3 3% 4 IR
A SO A RE R R TIE Uk L B S B i R BN

R 53 BRI 249 TR 4 i 3 LU BT

[ ASCHETEA ¢ KT IE I A iR rEfE LA
UEDSR 3 -RNE- 3 (TR R € VAN /i v R €0 3 i
b B UHERR R A B R F-measure SR PR RN 7

. . ez ) 5 1 K ,
VEIOACR S B o P, — T
E%/L‘A\ﬁ
A T A 15 K 2P.R,
BEER, == —,F,measure= Xt
{ SEPRAS R AL ! P,+R,

THEE e HA S P 5 2 v 00 G 0 4t 2% 500 1
BB B EE R R P, B % R, LU
K %F N B F,-measure.

R T R 1R ORI IE B 8 2 B R R R AR
Ao A I A8 Y JE A BOR IR R B JFHL A
[mn] 23 = 10, B A T R 48 52 1 R0 SR R
5.2 XWHER

A SO AR PERE LB R BT O D AE & T
HEAT PEAL .
5.2.1 BkvERE

T4 ARSI FE 52 RCR A8 AT B[R] L 3% AR O
& 7 15 0 AR PE RE AT IR

el A4 SRR 3R 2 Ik 3 il iR T TR
HOSP F1 NBA %k #i# 45 b 9 A i 25028 F 18 &2 302R.
ISEEH AT LA e (D) kel A g &2 07 ik i 4 el 3
BE X Y B HE AR R F F-measure 5. AE R 2 i $dE o
1) 5 15 LU A8 T e o 5 % T HOSP Fil NBA %5 4f 48 . il
TS R B AE 15 %0 0 1100 28 A s T b SE B A
I 1) A& 21 i ) Al R 08 /D> — 2 B DL A 3]
O VR R /N o % B F-measure W3 /N (2) X F
CCFD+ CC, H A& &2 13 1] 2 R I 43 [1] 5 43 551 7
92% LA A 88 % LA b X UL IA A SCHE Y ik B
JE B BT VE AR, A1 b CFD+CC, CCFD+CC
V1R A I 25 SR R B 45 SR o0 il e s 4 06 ~6 26 il 5 06 ~
620, VPR R, 5 R RS =2 R] 1 DG B G R A A
TR B Th iV R B 5 (3) N [l £ ok
&, HH b B {di ] CCFD fit CC,CCFD+CC 7] LL 75
I T 0o w3 DR A SR LRI 25 SR AME R A5 R

®2 TRHBEELHEURR

o o B % Py S A ] Ry Fmeasure
CCFD CC CFD+CC CCFD+CC CCFD CC CFD+CC CCFD+CC CCFD CC  CFD+CC CCFD+CC
HOSP 0.072  0.059 0.132 0.139 0.482 0.392 0. 882 0.925 0.125 0.103 0. 230 0. 242
NBA 0.058 0.046 0.099 0. 106 0.527 0.417 0.901 0.965 0.104 0.083 0.178 0.191
3 TEABBELNESERR
&5 R P, 542 H B &K R, F,~measure
CCFD CC CFD+CC CCFD+CC CCFD CC CFD+CC CCFD+CC CCFD CC CFD+CC CCFD+CC
HOSP 0.066 0.056 0.125 0.132 0.452 0.372 0. 831 0. 882 0.115 0.086 0.217 0. 230
NBA 0.054 0.043 0. 095 0.101 0.491 0.389 0. 862 0.923 0.097 0.077 0.171 0.181
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Sl BRI 696 ~10% Al 396 ~4%. X Ui
FR) 2 (] 2 A AR R A OF HLAR BLAR .
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Background
Data consistency and data currency are central issues of iteratively detects and repairs data errors. Moreover, we

big data quality management. Data cleaning on consistency
and currency contributes to improving big data quality.
Constraints are widely used for repairing such as conditional
functional dependencies (CFDs) and currency constraints (CCs).
CFDs are consistency constraints, which catch inconsistencies
effectively. CCs identify the currency relationship of instances
about the same entity. CCs check out non-current errors.
Moreover, cleaning using mixed rules with CFDs and CCs
appears more accurate results than using either rules singly.
However, data integration may bring new potential errors
which are ignored by mixed rules.

In fact, data in real life are content-related, which helps
to catch the potential errors. Based on CFDs, content-related
conditional functional dependencies (CCFDs) are a new type
of consistency constraints. CCFDs detect inconsistencies by
putting these content-related data together. Our work is to
repair inconsistencies and currency errors in content-related

data using CCFDs. We propose a repairing framework which

prove that the problem of minimum cost repairing with
CCFDs and CCs is Z%-complete. Hence, we adopt a heuristic
method for repairing. To avoid some incorrect repairing, we
present rules sequence graph. Our solution is approved more
effective and efficient, even evidenced by our empirical evalu-
ation on two real-life datasets.
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