%38 % 524 Aok X F F R (B KR HAF RKR) Vol.38,No.2
2017 % 2 A Journal of Northeastern University ( Natural Science) Feb. 2017

doi: 10.3969/j. issn. 1005 —-3026.2017.02.010

R XML 3245 544 DTD 3R 52

AR, BRR
(1. ALK IPEARL 25 TR, 107 W 110819; 2. ¥ K2 (B8R 5E AR, LT B 121013)

i B, A XML BB B A SO XML SCRS A DTD (948 L2 2B XML 408 % & 00
XML SCR 2R H SR TR A T BFST AR XML SCRY AR DTD (AT  XHOR DTD A 817 7 B A5
LA P 2R AR R AT HR LSRN B L o ), B b AT B 2 Tk A B ER o oT 3 R M Y E A U
W0E Ak, 8 5 ) AR et I 2 B XS XML SCRY B RN Ak 5 (B DTD A8 48 A (47 AH AR X L. 3 3 52
RIS UE T Br R 7 Ik iR R 3.

X 8 IR BB XML SCRS; SCRYEEE SC(DTD) A ; 25 F DE D s SR 9 &

hE4 RS, TP 311 XHERIRER: A TEHS: 1005 -3026(2017)02 - 0200 — 05

Research on the Similarity of Fuzzy XML Documents and Fuzzy
DTD

ZHAO Zhen'” , MA Zong-min'

(1. School of Computer Science & Engineering, Northeastern University, Shenyang 110819, China; 2. College of
Information Science and Technology, Bohai University, Jinzhou 121013, China. Corresponding author: ZHAO
Zhen, E-mail; zhaozhen@ bhu. edu. cn)

Abstract: In fuzzy extensible markup language (XML) data management, the similarity between
fuzzy XML document and fuzzy document type definition ( DTD) is a key step of fuzzy XML
data integration and fuzzy XML documents clustering. In order to study the similarity, the fuzzy
DTD tree are transformed by rules, which mainly solves the disjunctive constraint and cardinality
constraint problems of the elements and attributes, namely the transformation from disjunctive
normal form into conjunctive normal form, thus the number of repetitions of elements or attributes
being determined. And then, the tree edit distance algorithm is used to compare the similarity
between the fuzzy XML document tree and the transformed fuzzy DTD tree. The advantages of
the proposed method are verified by experiments.
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< college CName = “NEU” >
< Val Poss =0. 8 >
< department DName = “IST” >
< student SID = “20130425” >
<age >
< Dist Type = “disjunctive” >
< Val Poss =0. 8 >26 </Val >
< Val Poss =0.9 >28 </Val >
< Val Poss =0. 8 >29 </Val >
</Dist >
</age >
< email >
< Dist Type = “conjunctive” >
< Val Poss =0. 6 > John@ yahoo. com </Val >
< Val Poss =0. 8 > John@ qq. com < /Val >
< Val Poss =0. 5 > john@ sina. com </Val >
</Dist >
</email >
< /student >
</department >
</Val >
< /college >
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Fig. 1 Sample of a fuzzy XML document
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Fig. 2 Sample of a fuzzy XML document tree

< | ELEMENT college (Val +) >

<! ATTLIST college CName IDREF #REQUIRED >
<! ELEMENT Val (department * ) >

< | ATTLIST Val Poss CDATA “1.0” >

<! ELEMENT department ( student * ) >

< | ATTLIST department DName IDREF #REQUIRED >
<! ELEMENT student (age?, email?) >

< | ATTLIST student SID IDREF #REQUIRED >
<! ELEMENT age (Dist) >

< | ELEMENT Dist (Val + ) >

< | ATTLIST Dist type (disjunctive) >

<! ELEMENT email (Dist) >

<! ELEMENT Dist (Val +) >

<! ATTLIST Dist type ( conjunctive) >

<! ELEMENT Val (#PCDATA) >

<! ATTLIST Val Poss CDATA “1.0” >
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Fig. 3 Sample of a fuzzy DTD
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H1k: DTDtoTree( X, d)
fiA: X /XML 34

d /DTD
i . DtreeSet
1If (X ATd 4E=)
2 { For(int i =0;i < d. childcount;i + +)
3 [ If (d. child[ i |25 = 5+ ,7)
4 { repeat( X. d. child[i]) }
5 else {d. child[ i ] fRFFAAE
6 DTDtoTree (X .child [i],d. child [i])
7 %
8 }
9

return DtreeSet
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4.4 Similrity_Doc_DTD(X,D)
fiA: X /XML 3CRY

D //DTD

. Sim(X,D) /AL
1 Xtree = DoctoTree( X)

F) 1
D ——DTDset

2
3 For(i=1,i< | DTDset |,i+ +)

4 { DtreeSet = DTDtoTree( DTDset[ i ] ,X) |

5 Dist] ] =new| | DtreeSet | ]

6 For(i=1,i< |DtreeSet |,i+ +)

7  {Dist[i] =TEDy,, p,(Xtree, DtreeSet[i]) |

. 1

8 Return Sim(X,D) :Max{m}
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8.4 TED,, prp ( Xtree, Dtree)
i\ . Xtree, Dtree
it . TED (Xtree, Dtree)
1 M =Degree(Xtree) //Xtree [J—Z% TR E
2 N =Degree(Dtree) //Dtree 1—2TH YR
3 Dist[ ][ ] =new[0,---,M][0,---,N]
4 If (Xtree 55 Dtree FAR Y 15 VTHLD)
5  {Dist[0][0] =0} //PURCY i gmiREEE A O
6 Else
7 {Dist[0][0] =1 |
8 For (i=1to M) //Xtree, &/~ Xtree FIES | METF
9 {Dist[i][0]=Dist[i —1][0 ]+ CostDelTree

(Xtree,) |
10 For(j =1 to N)//Dtree,#5 Diree (W5 j T
11 {Dist[0][j]=Dist [0][j -1 ]+CostInsTree
(Dtree; ) |

12 For (i=1to M)
13 { For (j=1toN)
14 {Dist[i][j] =Min/{
15 Dist[ i —1][j -1 kTED( Xtree, ,Dtree; ) ,
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16 Dist[ i —1][j] +Cost( Xtree, , “delete” ) ,
17 Dist[i][j —1] +Cost(Dtree,, “insert”) } |
18 |

19  Return Dist{ M ][ N]
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