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Improved structural repairing algorithm based on regular expression

Chen Wanzhi'  Song Jian'

Wang Dejian

Wang Xing'

(1. School Electronics and Information Engineering, Liaoning Technical University, Huludao 125105, China;

2. China Petroleum Liaohe Equipment Company, Panjin 124010, China)

Abstract: Aiming at the structural data cleaning, an improved structural repairing algorithm based on regular expression was proposed

according to calculate the edit distance between strings. Firstly, the violation partial order edge from edge set of nondeterministic finite

automata was extracted, then the edit distance for edge in it was only revised by priority queue. At the same time, others edge to satisfy

the partial order relation could calculate by recursive formula instead of the complex priority queue. The experimental results show that

the improved algorithm not only has obvious advantage in time complexity, but also the improvement rate is significant and stable

comparted with the original algorithm.
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1 EFEMNREXHENUEE (RSR)H
EEX

H T IR U S ik U2 1 A PRI 745 ef B DY 2 2R 1Y
JE A R DR I 35 A 45 ) Ak 500 8 5 1Y) 1 e AR
Fefilto SCERL 10 ] 48 H iy — B 56 77 15 W) 3% 3k = 00 R 15
S A0 AR A A7 91 B8 LA e N B A i AR AR
R 2 E M IE A0, P, RSR 7L 1Y B A 2 H i
NTFAEH s B iU 2 25 78 AR R GR2 r Y74 5 s,
H s 5 o' Z I8 g R g e/ FOE e Sk .

EX 1 G ENERA r AR s 6 — 1
F L) WFAFER " WRAE— 8 T L(r) I FAFER ", #8
Hoed(s,s") zed(s,s") U s P E SRl R IEN Rk r
HOXT AT s IR AEIE AL, Horpr L(r) R IEM R A r
JIRERE IR BT A AT HY ed (s, ,5,) RARFRFH s, Ml s, Z
[F1) F) 2 L S

H S SC 1 AT HUITR B fe /) i e o 25 B Ao i A4
s SRR r Bl A 00 T A7 A9 HB 008 G 8 B0 2 1)
AMEL, W SCZ i/ NS IE B AT R s SRR IA K r
B g EE S . BT A S HLE ok R IE I SRk K
BCFAF H AT 2 40 R B SO AR s IR 3R
IR r RPN B SIHL A B9 dedEEE s, HOB ke SOl
wr.

X2 WHE—DFRE s M—DHDPLA,s F1 A
Mg B 8 L ed” (s,A) =minfed(s, s'),s' €L
(A) o H L(A) KR T A g vk Ak 0 A BR A 3Bl
( non-deterministic finite automata, NFA)A 32572 i FAFER

A, FNHBIHLA TS, A, Wie—4> B 3hL, i 2
W PSS

1) XHME—J8 T L(A) MFRH s A A, J&T PS
(A) 15 s, J& T L(A,) , Hrh PS(A) Foax HEhHL A 597
AT

2) A, HRARSHAR I JE A BPIRESFAR K B 7K,

MR s B H LA 232, F AR
A — AT LR 0 SO 30, B REE A A A
Pl A SHATH A, Z B KR, TAIL(A) Fos HEL A
R EprEZ S U

HE NIRRT LOA) F4FH s, BT s, BT L
(A,) e Fll e, Ron A W3, eREr(e) IR Ml H ZhHLIA e I
R A 2 AR 7 8 T TAIL (A) 13 e, 4% 5, +
tr(e;) =5,

KT o Z (A S R R, ] 150 2

ed” (s;,A) =

ed” (s;,A,) +1, A
minded” (s, ,A) +f(sLil,e;), Hif (1)
ed" (s, ,A) +1, DillES

) 1, s[i] #tr(e,)
, sli] = e

2 RSR BERH#R R it

2.1 RSR &k

P TR A 2 (1) 5 m) K] 43 XoF = [ RS At 4 )
FIU, ORI I FH sh 2 B3l i B AR fif 18 VA =X, 5K RS €
RAFREF BB TSR, C (i, e) KR ed” (s, A) , H
e e TAIL(A) Hs[i] = tr(e) o MEIA= (1) Al 24y

I -

C(iye,) +1, fHA
C(iye) =min{C(i-1,e,) +f(slil,e), Fift
C(i-1l,e) +1, ilES

(2)

H.H, PRE(e) = {e'| ¢'. endstate = e. startstate} ,

e, € PRE(e) .

25 L PTiR  RSR BIL I A — A A R s DA R —
AMEMZ IR r frxt i i) B ZhHL A Kt s 5 A Z Y
/NIRRT o 3B dis(e) WAL —A> C(0,e) I
I ANVEBCZ I e 045 H3 BT 5 8 0 o/ N G UK dlis
() HMARIA]) o B THREER ¢ BF4F 525 NFA Z[H]
HY AR IR 00 O BR) , BcRn ka Ak C (i ) S i, B TE
N SR R R AR LE SCHR [ 10 ] b A7 R, AL A PR
wo RSR BEAI R LT

RSR 57 4t 1A

Input; string s, NFAA = (P, Y ,E,q,,F).
Output: Minimal edit distance from s to A
1:C(0, e) < dis(e), ecE

2:.C(1, (;b)H iie((},len(.\’))

3.fori < 1 tolen(s) do

4. foralleekE do

5 if s[i] = tr(e) then

6: C(i, e) < min{C(i-1,¢,)}, e, ePRE(e)

7 else

8 C(i,e) < min{C(i-1,¢,),C(i-1,e)} +1
9. Q <« E {Q is priority queue|

10:  while Q#¢ do

11: e« ExtractMin(Q)

12, for alle, e NEXT(e) do

13 if C(i,e)+1 < C(i,e,) then

14, C(i,e,) «—C(i,e)+1

15: C(len(s), e') < min{C(len(s), e, )!
(4)
16: return C(len(s), e")

Horr NEXT(e) = {e,| ee PRE(e,) !
RIEHAI] Q th C(i,e) BN, IRt

, e, e TAIL
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AR BA D DFA;2) 5IADLSEEASI Q SR+ i
AW REEIE R, A R & BB T 1 A
A 2 1) TE N R 38 I, 33 A I i b RO m X 43 1 5
WAIR I NG 52 A M Rz AT Ik a] , DA 2 BUR B AT
LESIRTANE N

RSR B3 02 — A5 X 7 91048 52 1) i, 1) A o
FI S LT A HR A 285 40 1E 0 2 58 =Y BN
HIFEE NS EE, AENNEEREN O
(nm?) 25 IR ZEE R O (nm) (o m S AEHHE A 31
B n AR ) o X TR AR L E
A SR S BLAR I 19 e MR RE R SR o [) I, & 0 B8 52 1)
R, 3 3k G B R O BB R DN B A AL ) Rl ok S
SR BN SCHR[ 10 ]38 ik B S AR A BB
W52 30 3iF B £ A9 RSR 5345 BB % A %0 F 47 %0 4in
B,

2.2 MU#A) RSR &k

RSR 3k (4% 0 AR = 2OR] TSR A 4 H 22 1]
SRR O R AR R KA B S A S AL 8] 1 g B
B3 i IR O B PR Y ) A, 2 i ) 2 2
PRI Ty ik o AHJE 545 R ML RTS8 22 6] 1 OC R AN [+
2, H BIAILIE AT ZOF A 2 T A8 P O R . Ings e
Wikl a b, W3R B a. startstate = b. endstate H. a.
endstate = b. startstate , 4 a € PRE(b) H b € PRE(a) ,
Rk B T F A X R e P, R BT R i (2)
TSR ASBE B 4 53 22 8] G 4 B 8 1 3R 7 =K
PRI, 5 SCHR [ 10 ] 32 i i 1 S 48 B R DL S 400 X
[, A SCHR A s B 0 MR SR A S A R 22 ) G 66 P
TR REUARL , {ELREE S T OC 2R 1931 ( bad _edges ) M\ H 3y
PLIY B 4 B Ok, ALK bad _edges H iyl 51 AL SEk
A Z) A A T e XF 7 114 20 e P 5, At 00 F T 085 A2 Al G
FRA] A Ao B R B T (T S A A I e
B3,

MU PR S R SR HE SR AL, I ] 52 2 B O
ARG U B B S 0 B8R M XA AN [
B, RXT bad _edges #4755 13 ~ 17 17 B IE , A 80
REARR 1 Bof ) 2 2% B8 1) 3 IR - bad _ediges TE B HMZ 1)
PREFRAPHEATIHEAL AEIR NS 10 ~ 17 7R THEARXT T
X 5358 A fff FH I S 2% BA S DR A6 1 i I g o 2 > SR 1Y
AR5 2, el S BT A AR T R SR 2
SRR AE RAE S T SO S R A SO AR
HAE MR IT

%31 %
YUtk RSR B4R
Input: string s, DFAA = (P, Y ,E,q,,F).
Output: Minimal edit distance from s to A
1. C(0,e) «dis(e), eek
2:C(i, ¢)« L < (0, ten(s))
3:bad_edges = {e| PRE(e) N {e,NEXT(e) | #d|
4. fori<«—1tolen(s) do
5. for all e E do
6 if s[i] = tr(e) then
7. C(i, e) < min{C(i-1,¢,)}, e, e PRE(e)
8. else
9. C(i, e) «—min{C(i-1,e,),C(i-1,e)} +1
10: if e¢bad_edges then
11: C(i,e)<—min{C(i, e,) +1, C(i,e)}
12 Q < bad_edges {( is priority queue}
13.  while Q#¢ do
14. e« ExtractMin(Q)
15: for alle, e NEXT(e) do
16; if C(i, e)+1 < C(i,e,) then
17 C(i,e,) «—C(i,e)+1
18: C(len(s), e") «— min{C(len(s), e,) |, e, e TAIL(A)
19: return C(len(s), e")
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Fig.1 Flow chart of algorithm test
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