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Indexing Methods of Splitting XML Documents

Jong-Myung Kim' and Min Jin™"

ABSTRACT

Existing indexing mechanisms of XML data using numbering scheme have a drawback of rebuilding
the entire index structure when insertion, deletion, and update occurs on the data. We propose a new
indexing mechanism based on split blocks to cope with this problem. The XML data are split into blocks,
where there exists at most a relationship between two blocks, and numbering scheme is applied to each
block. This mechanism reduces the overhead of rebuilding index structures when insertion, deletion, and
update occurs on the data. We also propose two algorithms, Parent—Child Block Merge Algorithm and
Ancestor-Descendent Algorithm which retrieve the relationship between two entities in the XML
hierarchy using this indexing mechanism. We also propose a mechanism in which the identifier of a
block has the information of its parents’ block to expedite retrieval process of the ancestor-descendent
relationship and also propose two algorithms, Parent-Child Block Merge Algorithm and Ancestor-
Descendent Algorithm using this indexing mechanism.
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<book>
<title> xml </title>
<llauthors>
<author> jane </author>
<author> john </author>
</allauthors>
<year> 2000 </year>
<chapter>
<head>Origins </head>
<section>
<head> kyungnam </head>
<section>12</section>

</section>
<section> 1 </section>
</chapter>
<chapter>
<head>DB </head>
<section>
<head> SQL</head>
<section>22</section>
</section>
<section> 2 </section>
</chapter>
</book>
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ELEMENT(Docno, Object name, Block ID, level,
begin'end, Parent Block, Parent begin.end)

T 38}7)

TEXTS(Docno, Object name, Block 1D, level,
Wordno, Parent Block, Parent begin. end)
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Object name No Block ID level beginiend Parent Block Pgrentbegm-
arentend
<book> 1 0 0 0:9 null null
<title> 2 0 1 1:3 null null
XML 3 0 2 2 null null
<allauthors> 4 0 1 4:8 null null
<author> 5 0 2 57 null null
jane 6 0 3 6 null null
<author> 7 1 0 0:2 0 4:8
john 8 1 1 1 0 4.8
<year> 9 2 0 0:2 0 0:9
2000 10 2 1 1 0 0:9
<chapter> 11 3 0 0:9 0 0:9
<head> 12 3 1 1:3 0 0:9
Origins 13 3 2 2 0 0:9
<section> 14 3 1 4:8 0 0:9
<head> 15 3 2 57 0 0:9
kyungnam 16 3 3 6 0 0:9
<section> 17 4 0 0:2 3 4:8
12 18 4 1 1 3 4:8
<section> 19 5 0 0:2 3 0:9
1 20 5 1 1 3 0:9
<chapter> 21 6 0 0:9 0 0:9
<head> 22 6 1 1:3 0 0:9
DB 23 6 2 2 0 0:9
<section> 24 6 1 4:8 0 0:9
<head> 25 6 2 57 0 0:9
SQL 26 6 3 6 0 0:9
<section> 27 7 0 0:2 6 4:8
22 28 7 1 1 6 4.8
<section> 29 8 0 0:2 6 0:9
2 | 30 8 1 1 6 0:9
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product BSA(XMLDocument XDoe |, DesireNumber N)

begin

1 Locallevel Checklevel= 1:  // XMLEAMoA 7hAl level

2 DesireNumber K= [; // N7HA 2] Aeg Ao

3 1 ObjectPoint LocalPoint; // RA) YA (A FA] S YAE UER)

4 Objectlevel Firstlevel=0; // Block?l 2S04 leveld AA(AA B} 14ch

5 ¢ NumberingValue Numher= 1. // Block® Numbering 8}7] 918 g+

6 : BlockrObjectBalance ObjectBalanceCheck=0; // Block® Element A 2t# Z2] 784 Check

7 ¢ BlockLevel BlockLevelNumber // Block® Level

8 ¢ LocalPoint=XDoc.FirstObject // LocalPoint7} 21 2-9] OhjectE 78 A& 3

9:

10 : while (XDoc2] Eeo] o}rw){

1 : new S22 43;

12 Firstlevel=Checklevel,

13 ¢ BlockLevelValuel=-1,

14 : dol

15 : if (LocalPoint?} 7}&]7)3= Object?t 212t Elementd 7-9){

16 : Checklevel++; BlockLevelValuet+;

17 ¢ Number++;

18 : K++;

19 : ObjectBalanceCheck ++;

20 LocalPoint7} 78] 7] Object& & 8 (Block IDr, ObjectName, Checklevel(BlockLevelValuel), Number(BeginNumber));

21 : }

22

23 : if ( LocalPoint7} 71} 7]+& Object?} Textd 29t

24 Checklevel++;  BlockLevelValuet+;

25 Number++;

26 : K++;

27 LocalPointZ} 7Fel 71+ ObjectE & 8 (Block IDr, ObjectName, Checklevel(BlockLevel Valuel), Number{BeginNumber));

28 : Checklevel - +;

29 : )

30 :

31 : if (LocalPoint7} 74271 Object7t 2% Element Object)!

32 : Checklevel--;  BlockLevelValue- -;

33 ObjectBalanceCheck --;

34 Number++;

35 if (K#0) and (ObjectBalanceCheck >= 0)  //Blockd Bj2e Az 2] Balance 32

36 : ObjectName©] Z2 2 Fo| 713 29 8 Z=2E Number(EndValue)§iE dzzel 4,

37

38 }

39 : LocalPoint =LocalPoint ->Next;

40 : } while ((K < N-1) and (Checklevel > Firstlevel))

41

42 : while(LocalPoint7} 712l 71 Object”} @+ Element Object)

43 Checklevel-

44 LocalPoint =LocalPoint ->Next;

45 : }

46 :

47 : Element9] End Value gto] gle RE #o} UZol 449 2%H ohd Numbergt Al

48 Firstievel2] 7R 9 levelt} 3 WA He 9 7lA9 XS 2xz BAFTHAL block A1)

49 K=-1:

50 © Number=-1,;

51 ObjectBalanceCheck=0:

52 1)

end
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Object name | No |Block Number| level | begin:end
<hook> 1 0 0 0:9
<title> 2 0 1 1:3

XML 3 0 2 2
<allauthors> 4 0 1 4:8
<author> 5 0 2 57
jane 6 0 3 6
<author> 7 1 0 0:2
john 8 1 1 1
<year> 9 2 0 0:2
2000 10 2 1 1
<chapter> 11 3 0 09
<head> 12 3 1 1:3
Origins 13 3 2 2
<section> 14 3 1 4:8
<head> 15 3 2 577
kyungnam 16 3 3 6
<section> 17 4 0 0:2
12 18 4 1 1
<section> 19 5 0 0:2
1 20 5 1 1
<chapter> 21 6 0 0:9
<head> 22 6 1 1:3
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Procedure ADBMA (Alist, Dlist)

Begin

1: set A-cursor beginning of Alistl

2 set D-cursor beginning of Dlist2

3:

4 for(A-cursor=Alist->firstNode : A-cursor '=NULL : A-cursor =A-cursor —>NextNode)
5: {

6 for(D-cursor=Dlist=>firstNode : -D-cursor !=NULL : D-cursor =D-cursor ~>NextNode) - =
7: if (A-cursor.Block ID == D-cursor.Block ID)

8: {

9: if (A-cursor.begin < D-cursor.begin) && (A-cursor.end > D-cursor.end)
10: OutputList;

11:

12: } else if {

13:

4 if (A-cursor == ParentBlock(D-cursor) /243 A BA B
15: { MarkID = D-cursor.Parent Block ID;

16: while(A~cursor.Block ID == MarkID)

17 {

18: OutputList;

19: D-cursor=Dlist->firstNode;

20: }

21 } else if {

22: D-cursor=Dlist->firstNode;

23: }

24: }

25:

end
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E 7. 22 28 HHEE 7HX|& H=2| Parent-Child Block Merge Algorithm

procedure PCBMA (ListOne, ListTwo)

begin

01: set CursOne to be the first object of ListOne;

02: set CursTwo to be the first object of ListTwo;

03: mark = CursTwo;

04: while ((CursOne # end of ListOne) and ( CursTwo # end of ListTwo)) begin
051 if (CursTwo = end of ListTwo)

06: bhegin

07 CursOne ++;

08: CursTwo=mark;

09: end

10: else

11: begin

12: if (CursOne.blockid = CursTwo.blockid)

13: begin

14: if ((CursOne contains CursTwo)and (CursOne.level == (CursTwo.level-1)))

15: begin

16: mark = CursTwo:

17: do

18: merge CursOne and CursTwo,

19 CursTwo++;

20: while ((CursOne.blockid = CursTwo.blockid) and (CursOne contains CursTwo)

21: and (CursOne.level == (CursTwo.level-1)))

22: CursOne++;

23: CursTwo = mark;

24: end

25! end

26: else

27: begin

28: if (CursOne.blockid <> CursTwo.blockid)

29: begin

30: if (CursOne.blockid contains CursTwo.blockid)

31: begin

32: Find the following block of CursOneblock in the path from CursOne.block to
CursTwo.block.;

33: set the there block CursThree;

34: if (CursThreeparentbegin == CursOne.begin) and (CursThree.parentend ==

CursOne.end)

35t and (CursThree == CursTwo)

36: begin

37 mark = CursTwo;

38: do

39: merge CursOne and CursTwo;

40: Blockmake= CursTwo.blockid;

41: CursTwot+;

42: while (Blockmake== CursTwo.blockid)

43: begin

44: CursTwo++;

45: end

46: Find the following block of CursOneblock in the path from CursOne.block to
CursTwo.block.

47 set the there block CursThree

48: while ((CursOne.blockid <> CursTwo.blocki) and (CursOne.blockid contains

CursTwo.blockid) and (CursThree.parentbegin == CursOne.begin) and
(CursThree.parentend == CursOne.end) and (CursThree == CursTwo))

49: CursOne++.

50: CursTwo = mark;

51t end

52: end

53: end

54: end

55 end
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procedure ADBMA (ListOne, ListTwo)

begin

01 set CursOne to be the first object of ListOne;

02: set CursTwo to be the first object of ListTwo;

03: mark = CursTwo,

04:  while ((CursOne = end of ListOne) and ( CursTwo = of ListTwo)) begin
05: if (CursTwo= end of ListTwo)

06: begin

o7 CursOne ++;

08: CursTwo=mark;

09: end

10: else

11: begin

12: if (CursOne.blockid = CursTwo.blockid)

13: begin

14: if (CursOne contains CursTwo)

15 begin

16: mark = CursTwo,

17 do

18: merge CursOne and CursTwo;

19: CursTwo++;

20: while ((CursOne contains CursTwo) and (CursOne contains CursTwo))

21: CursOne++;

22: CursTwo = mark;

23: end

24: end

25: else

26: begin

27 if (CursOne.blockid <> CursTwo.blockid)

28: begin

29: if (CursOne.blockid contains CursTwo.blockid)

30: begin

3L Find the following block of CursOneblock in the path from CursOne.block to

CursTwo.block.;

32: set the there block CursThree;

33: if (CursThree.parentbegin >= CursOne.begin) and (CursThree.parentend <= CursOne.end)

34: begin

35: mark = CursTwo;

36: do

37 merge CursOne and CursTwo;

38: Blockmake= CursTwo.blockid;

39: CursTwo+t+;

40: while (Blockmake== CursTwo.blockid)

41: begin

42: merge CursOne and CursTwo;

43: CursTwo++;

44: end

45: Find the following block of CursOne.block in the path from CursOne.block to

CursTwo.block.;

46: set the there block CursThree;

47: while ((CursOne.blockid <> CursTwo.blocki) and (CursOne.blockid contains
Curs Two.blockid) and (CursThree.parentbegin >= CursOne.begin) and (CursThree.
parentend <= CursOne.end))

48: CursOne++

49: CursTwo = mark;

50: end

51: end

52: end

53: end

54: end

55: end

56: end
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