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The Path Inverted Index Technique for XML Document Retrieval

Kyung-Won Moon" - Byung-Yeon Hwang'

ABSTRACT

Recently, many XML document management systems using the advantage of RDBMS have been actively developed for the storage,
processing and retrieval of XML documents. However, fractional pattern-matching query such as the LIKE operations cannot take the
advantage of the index of RDBMS because these operations have deteriorated retrieval performance through its inefficient comparison

processing.

The hierarchical XML storage technique which stores XML documents in RDBMS efficiently, and the path inverted index technique are
proposed in this paper. It regards the element of an XML document as a keyword, and focuses on organizing a posting file with path
identifiers and sequences to reduce the retrieval time of path based query. Through simulations, our methods have shown about 60%
better performance than the conventional method using RDBMS in searching.
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did pid | _name | rof | level | order value —=
1] 1] movie [RT 1T 1 Tnul
12 @e 12 2 [19s10157
19 e 1| 2 3 | African Queen, The
1 4 year 1] 2 4 1951
|1 5| dector | 1| 2 5 |naM
1.6 name 5] 3 | 6 [nui
SRAE =Y RS
18] fist (6] 4 8 [Jomn
1.9. las1 ,.3;4.9 Hus_lon
1 10  bithname S | 3 | 10 | John Marcellus Huston
1 11 writer 1 2 1 null
112 name 11| 3 | 12 |nul
113 @what 12| 4 13 [fullname
1[4 st (12| 4 | 14 s
18] lest 12| 4 15 |Forester
116 [ bithname 11| 3 | 16 | Cecil Scott Forester
1 |17 | CreaditeAs 11 3 17 |CS.Forester
1118 gewe 1| 2 | 18 |Adventure
119 | Language | 1| 2 | 19 |Engiish
1 20 | country 1 2 20 USA
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TYPE element_node AS OBJECT(
did

1

2 NUMBER,

3 pid  NUMBER,

4 name  VARCHARZ,
5 ref NUMBER,

6 level  NUMBER,

7 order  NUMBER,

8 value  VARCHARZ

9 )

10 TYPE element_node_array AS VARRAY(25) of element_node;

{1 FUNCTION parent (input_pid VARCHAR2) RETURN element_node IS

12 el XMLDocuments.rePTYPE; did XMLDocuments. did% TYPE;
13 pd  XMLDocuments pid®sTYPE; name  XMLDocuments.name$ TYPE;

14 ref XML Documents ref*TYPE: level  XMLDocuments level* TYPE:
15 order  XMLDocuments order®eTYPE; valie  XMLDocuments. value® TYPE;
16 BEGIN

17 SELECT ref INTO ref FROM XMLDocuments WHERE pid=input_pid;

18 SELECT did,pid name,ref.level order,value INTO did,pid name,ref,level order,value

19 FROM XMLDocuments WHERE pid=ref;

0 RETURN element_nodeldid pidname.ref level.order value),

n END;

n FUNCTION child{inpu_pid VARCHAR2) RETURN element_node_array IS

pi] ref XMLDocuments.ref%: TYPE: did XMLDocuments.did%TYPE;
M pid XMLDocuments prd*%TYPE; name  XMLDocuments.name*TYPE:
25 ref XMLDocuments.ref*TYPE; level  XMLDocuments. level% TYPE;
26 order  XMLDocuments order’a TYPE; value  XMLDocuments value%TYPE;
27 result_clements  clement_node_array; i INTEGER := 0,

28 CURSOR. result 1S

2 SELECT did pid name ref level order,value

0 FROM XMLDocuments WHERE ref=input_pid;

il BEGIN

2 OPEN result;

i3 LOOP

M FETCH result INTO r;

kL result_elements(i) = element_node(r.did,rpid,r.name r.ref;r.level r.order,r.value
36 =i}

n EXIT WHEN result®%:NOTFOUND;

£ END LOOP:

i RETURN result_elements;

40 ENDy,
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1 FUNCTION preceding_sibling (input_pid VARCHARZ) RETURN element_node_smay 1S
13 BEGIN

4 SELECT ref,order INTO ¢_refs_order FROM XMLDocuments WHERE pid=input_pid;
ii result IS SELECT did.pid name,ref level order, value
6 FROM XMLDocuments WHERE ref=t_ref AND order<t_order,
7 OPEN result;
8 LOOP
9 FETCH result into 1,
|10 result_elements(i) := element_pode(r.did,r.pid.r.name,r.ref,r.level,r.order,r value
n =it
(n EXIT WHEN result%iNOTFOUND;
13 END LOOP;
4 RETURN result_elements;
|15 END;

116 FUNCTION following,siblingfintpu_pid VARCHAR2) RETURN element_node_armay IS

it BEGIN

19 SELECT reforder INTO t_reft_order FROM XMLDocuments WHERE pid=input_pid;
0 result IS SELECT did,pid name.ref Jevel onder,value

|2 FROM XMLDocuments WHERE ref=t_ref AND order>t_order;

|2 OPEN result;

n LooP

|4 FETCH result into r;

|25 result_elements(i) = element_node{r.did r.pid.r.namer.ref,r.level r.order,r.value
|26 =i+l

123 EXIT WHEN resul®NOTFOUND;

128 END LOOP;

|29 RETURN result_clements;

o END;
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[l & 1] zpe=/movie//name/lastE = o A3z}
xpe XPath 2 HE@4|(XPath path expression)& 2|9
g} (2d 8)2 AM }FE Helxm i

pid path
1 | movie / posting i)
2 | movie.@id | keyword posting list
3 | mavie litie | movie <P, <212, B, <A (1), <181, <1912, <201
4 | movie year | @id <22 B-Tree index
5 | movie.director tive | e P T \
L movie.director.name year <4,(2p | .'...__'. IS I A | E5E 5 it A |
7 | moviedirectorname.@what | [director 53], <6,(2>, <7,(2P, <B.(2), <0.(2)>, <10,(2)> —— . =
8 | movie.director.name.first name <3P, <13, B3P, 9@, <12.3p. <13@p. < @p, ais@e | | L O T CETT] O T
9 | movie.director.name.last @what <7,(4)>
10| movie.director first <), <14.4p> \0OooOo OO 00O 00 o0 ooy
11| moviewriter last <9,(4), <15,4p ‘
12 | movie.wrilar.name ‘10'(3}"“8:.(.3).’,' —
13 | movie writer.name.what writer <12,(2), <13.,2), <142, <15,(2p>, <16.(2)>, <17.(2)> |
14 | movie.writer.name.first CreaditedAs | <17 (3>
15| movie writer.name.lact gans 1s.@p
16 | movie writer.birthname language <18,(2)>
17 | movie.writer.CreditedAs country <20,(2)>
18 | movie.genre -
19 | movie.language
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1 Search_Pids(P,L)
2 Input : Path Expression P, Posting L [
3 Output : Matched Set of Posting List [
4 Algorithms : [
3 begin
6
7 (1)construct posting_list : Set keyword and posting_list pair that matched P's #n keyword and L's keyword
8 initialize posting_list[n];
9 (2) find Intersection of Pid
10 for(i=n;i<l;i++){
11 ing_list{i-1]=In ion_of_Pid(posting[i-1].posting_list,posting[i],posting[i].separator);
12 }

| 13 return posting_list[0];

14

|15 end

i1 Intersection_of Pid(L1,L2,S)

i2 Input : Posting List L1, Posting List L2, Path Separator §
3 Output : Intersection pid Set of Posting List

4 Algorithms :

|5 begin

6

17 ifis="/") {

'8 (1) return set of posting_list! that satisfaction following condition

‘ 9 condition : L1's pid equal to L2's pid and L1's sequences+1 equal to L2's sequence
10 return posting_list1;

[11 Jelse iffS=="/I"){

| 12 (2) retum set of posting_list2 that satisfaction following condition

| 13 condition : L1's pid equal to L2's pid and L1's sequences+1 less than L2's sequence
14 return posting_list2;
15 }

|16
17 end

Mzmmu,lhf' et o

Path Expression P [ :le|l ﬂ’l—r’\ame"’f ] last |

(3 7) 2= Fe| X2| ¢u2|F

@ Input xpe = /movie//name/last

Step 1. query processing

A\
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A

%

L 71 name |<6(3p. <3P, <8P, 93P, <123, <133, <143, <15(3p

L
~

. =
-

last | <o.ap, <15,4p

Stap 3. Find Intersection of Pid
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If retation
result posting_list | Imovie/iname/last l pid 28, 15 ]-—

pid 8 : movie.director.name.last
pid 15 : movie.writer.name.last

(02! 8) Z= Zo| ‘/movie//name/last’ Z4A 24X

[
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Hol B HMG F ¥AH HAEE FAFTHStep 2).
TAE ¥2¥ Z2EJqA FFOR EAslE pidE Zn
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HAE V1€ EYste AAAALE AN H, movie,
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EvkAE pid 9, 1598 °] ‘/movie//name/last’s] ZAZ2 HHEES
WEse A3 o] "o
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bt} Document Reader/JDOM& XML £A42 2931,
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Processort 18 XPath ¢ ¥#&& 81, XML Path-
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51 M8 #3
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Ay #4& RdFa gtk AYPdAME RDBMSZ Oracle
10.1.0203 MS-SQL 2000 ServerE AREsHch 2744
RDBMSE 4A% olft XReldA AH3ste 7IW(LIKE

(& 1) A8 &A
T8 d 3
CPU & Memory P4 16GHz, RAM 512MB
S Windows 2000 Server
ulo| Ef wlo] 2 A Oracle 10.1.0.2.0, MS-SQL 2000
THA Java 14207
XML 4 J-DOM 1.0
" oF 300071¢] XML £ (IMDB, REUTER,
0¥ XML ZA HTTP/FTPAel A5 £4)

A4HE Oraclest MS-SQLAl 25 F@3dto] wlwstr] A
olth, & o2& Java 14207 JDKE AH&-3tslon,
XML 34 & J-DOM 10 APIE AHE33lTh SIE o2 ALE
& XML #4& IMDBI15]¢t REUTER[16]1A4 A& 3dh=
AE XML dleleist HTTPS FTP 2l EAlst= F 3000
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go| AL XPath 9] 1§F& BeFa ok A9 12§
% 3¢ 2§ YHEd, 4 2FE =59 EXEE
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F A8 A9z 74893, Group2: Groupl Rt
gk vy @o] FAsE= A9 1FLE, Groupde 374
o 2§ F SASE £¥7 MR A& A9 ddez 74
sk oo AAL RE dd oy FAwe nesAt
(29 1002 A¥e] A9 2o a§FE dEd 294
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