45 % 4

Vol. 45 No. 3
Mar. 2018

1 it B L B

3
2018 4 3 A COMPUTER SCIENCE

—#E T CFDs BN 52 £ Fr 51 1R 3 F € 77 7%

T R OKZ=UE 3K
(GLEMR T FRAFHEAL A B 065000)
(LEMR I FRITENSEREEERFR W B3 065000)°

H E HE-HHRARBEREZFEMAO—ATENE, S04 2 HRHB(CFDs) & 447 K% — HH A HH R
FH, Am BB L3R PABERRAW CFDs B LM A . 2 H s Loy EAREf R, B, miTik—A E5 B4
BOSEMA BB EXETE, AT E A RE AL T CFDs LM etk P26 H 5o 69 Hm %k, a4,
EHT A RBESEER, KRB A A CFDs X M8 LB £ 2B THELAFH B WA AR T CFDs 14 2R 5 89 it
B, —F @, TA#EZELBZGRE R L ENHES L RIG LG entk, F—7% @ 48N kP EA5 LR A5
VeA A ERRERATH Z R ik, I EFAZH LW I R SIS LR BATTHMN, RIET B LD
Mg TALER, R BT EATHEE LA A T ERFNIER,EATHR I ZLAZHN EHBEIE
&

KW HIE— B0, S0 S BUR B B F)
FEZESFES TP311.13 XHkARiRES A DOI 10.11896/j. issn. 1002-137X. 2018. 03. 051

Rapid Decision Method for Repairing Sequence Based on CFDs
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Abstract Data consistency is one central issue of big data quality management research. Conditional functional depen-
dencies (CFDs) are effective techniques for maintaining data consistency. In practice, different repairing sequences may
affect precision and efficiency of data repairing. It is critical to select an appropriate repairing sequence. To solve the
problem,based on CFDs, this paper presented a rapid decision method for repairing sequence. Firstly,a framework is de-
signed for consistency repairing. Then. by analyzing the association between constraints. the concept of repairing se-
quence graph is presented to determine repairing sequence on CFDs. It contributes to avoiding some incorrect and unnec-
essary repairs, which can improve the accuracy of repairing. Meanwhile, repairing sequence with rules runs faster than
that with real data. Furthermore,in the process of repairing sequence decision,repairing-deadlock detection is implemen-

ted to ensure the termination of repairing. Finally.,compared with the existing method, this solution is more accurate and

efficient evidenced by the empirical evaluation on two real-life datasets.
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Lid NM Year Sta Gen Rel
t1 Joe 1971 single male unmarried
singl
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1. v=0
2. WHILE TRUE DO
3 Sy =detect(1,3);

4 IF 3y# @ THEN

5 Sg=seqDec(Zy,D;
6. Ss=dIDet(Sg,3);
7 Sp=3g— Ss;

8 END IF

9 I=repair(1,2;,3g) ;
10. V.add(Sg,3g) s

11. ELSE

12. RETURN v;

13.  END ELSE

14. END WHILE
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Fig. 2 Schematic diagram of repairing process
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L. Sg=0,cost=c0,G,=graGen(Sy) ;

2. Sp=findZeroDeg(G.) ;
3.1F 3y =0 THEN
4. FOR EACH ¢ in Sy DO

5 IF cos1¢(I,I/)<cos1 THEN
6. cost=rcosty (1.1) .3 = ¢;3
7 END IF

8. END FOR

9. END IF

10. RETURN Sy ;
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Fig. 3 Overall performance of decision methods for repairing sequences in different data sets
5.2.2 THRMK FAARI B WA TR E RO E R RS AR

A T8 4 250 R D) 50 i T O TED R ST R DU 48 R0 B
F Y R,

DT, B4 5T ETHBEBhnERLT
B A 52 0 A K e ke RE . MR A T B LB T
2H BB 19 78 4k, CFDs+ DL 1 CFDs+ DL+ RS 14 1& & i i

AR Fix B8 52 E Ak 23 X O TR A I JT A
MBS ASH E SR N R, B 4@ B 4 FE WL BEE
JCLE FUE B, CFDs+ DL #il CFDs+ DL+ RS 3z 17 i [a] 1
AR RB Y N A R Fix 193 R BOR Z 5 i, A ik iz
LR (N

AdultsTTHHK(X 1k) Adults T4 (X k) AdultsToAH (X 1k)
6 1 22 30 6 14 22 30 6 14 22 30
i F T T ] 350 T y | CFDs+DL+HOSP —1—
b——8——o— | 8 | CFDs+DL+RS+HOSP —%—
E%ﬁ 300 - CFDs+DL+OSP —— FixtHOSP —K~
08 ] t CFDs#DEFRS+HOSP —X— 7 | CFDs+DL+Adults (3 L
4 250 | Fix+HOSP —K— ] CFDs+DL+RS+Adults —&-—
A ” CFDs+DL+Adults 7 6 Fix-+Ads 1
'S | ’ < 1 CFDs+DL+RS+Adults —O- i
&= 06 CFDs+DL+HOSP —— % 20 1 FixtAdulis -7 § 5 ?/B/—/E”/E
& CFDs+DL+RS+HOSP —%~ & v J
= Fix+HOSP —K~ W 180 . &
® 04 CFDs+DL+Adulis 3~ ] 3|
CFDs+DL+RS+Adults —5— 0] /
Fix+Adults —A— 2 M g
02 1
50 1 . —
F"_‘Q:"_%i N = i
0 L L 0 il 0 L L
50 100 150 200 50 100 150 200 50 100 150 200
HOSPG 41 % (X 1k) HOSPC A (X 1k) HOSPt A% (x1k)
Ca) 5 S i iy % (b) B AT [A] (OFIINIS: 1

B4 ST AR A1 B0 T 8 52 )% 3 ) O R Y PR Re
Fig.4 Performance of repairing sequence decision method under the change of number of tuples
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Fig.5 Performance of regular repairing method under the change of rule quantity
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