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A Study on the Depth-Oriented Decomposition Indexing Method for
Creating and Searching Structured Documents Based-on XML

Ok-Yu! Yang'- Yong-Ju Lee'

ABSTRACT

The goal of this study is to generate a structured document which improves the performance of an information retrieval system by using
thesaurus, information on relations between words (terms), and to study on the technique for searching this structured document. In order to
accomplish this goal, we propose a DODI (Depth-Oriented Decomposition Index) technique for the structured document and an algorithm to
search for related information efficiently through this index technique that uses a thesaurus. We establish a storage system by which the

structured document generated by this index technique is saved in a database through OpenXML and XML documents are generated through
ForXML methods.

I A|AMA(Thessurus), X=X EA(Structured Documents), 42(Index), H4(Search), EM(Retrieval), WAYA(XML)
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(1) Let, G is a content element(s)
(2) c_etid = search etid from element index of EI
(3) c_set = group of EI element nodes includes C;

(4) for (i=1 ; i <length(c_etid) ; i++) {
for (j=1;j <length(c_set) ; j++) {
if (c_setliletid == c_etid) |
get result_set{count++] =
c_set lil.nodeValue
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(1) Analysing query of document elements
(2) etid, = get current element's etid from element index
(3) EI set = get the synonym group of Np (EI).nodeValue
(4) SI_set = get the related group of N(SD = <n, id, use, uf >
(5) Let G is a content element(s) // Content Search i
(6) c_etid = search etid from element index of ET
(7) c_set = group of EI element nodes includes C;
& for (i=1;i<length(c_etid) ; i++) {

for (j=1;j<length(c_set) ; j++) {

if (c_set [iletid == c_etid) {
result_set [count++] = c_set [il nodeValue
) ) }

(9) if ( dummy_IDp of Np(ED) == 0) { // BT Search

c_etid := search etid from element index of EI

get NpparentNode




(10) } else if ( dummy_IDp of N, (EI) == 1) {
d; = NpparentNode
get di.parentNode

go to (9)
}

(3 9) #M gmaE_|

(11 for { letid, == etids (1=1,2, - 1)) of all element nodes ) {
// RT Search
si_set = search nodes of same etid from element index of Ef

si_count++
}
(12) for (count until over si_count ) {
get silst_count++\.nodeName
}
(13) set etideia = etidy*1, depth D = depth_ID,+1
// NT Search
for ( (etidenig == etid; (1=1,2, - 1)) of all element nodes ) {
child_set ‘= search nodes of same etid from element index of EI
child_count++ }
(14) for (count until over child_count ) {
get child [child_count++].nodeName
}
(19 for ( ( Np (Sl ) + null ) {
( SI,uf-Value == Slyu.use.Value ) |
si_set [count++] = si_set [il.n }

// SYN Search

get si_set [count++], n.Value
}
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A MAld digk DOM(Document Object Model)oll
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NTI
dtid document type
nid node id
depth_id level depth value
etid element type
NVI
n_name TagName
n_text node value
n_attr_name Attr_Name
n_attr_text Attr_value
DNI
dummy_id | 01112
ULI
level_up [ parent node

(a) EI Node Schema

SYN Type Information . o
n_name TagName | dummy_id
id Attr_id
use_id USE(node | dummy)
use_for_id USE FOR(node | dummy)

(b) SI Node Schema
(32 12) /Sl =29 AF|oF X1

Document Type Definition File Information

dtd_id DTD id

dtd_name dtd file name

DTD Fulltext Information

dtd definition fulltext

dtd_content

(¢) DTD Table Schema for EI

Document: File: Information

dtid document type

dtd_id DTD id

XML File Information

xml_content xml fulltext

(d) Document File Schema for EI

NTP Group. Information
etid element type id 4
ntp_id NTP id [
tt_node top term of ntp N i

XML File Information

ntp_content l xml fulltext of sub tree

(e) NTP File Schema for EI
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dtid document type
nid node id
depth_id level depth value
etid element type
Node Value Information
n_name TagName
n_text node value
n_attr name Attr Name
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) information
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use_id _USE (node | dummy)
use for_id E FOR (node | dummy)

Table

(22! 14) OpenXMLS] M3¥ clojojT2



1036 FEXIE T =ZXID MDA H6=(2002.12)

o gt vixgoz wgd 1787179 §3¥E e
GEEEE 4dAE FESGT BAd did £2A FA4
Eg|FZ= LEVEL 0, 1, 2, 39 A% 7iId EF g &
3319, LEVEL 4% A4 Jxglxo) dGsts g4 E
Vel T
Primery{Level A| Level B | Level C|Level D/ Level B Level-Content
0 fAL] - |- -1 - |ax i
1ALy BL|-|-|- W=
2 lar|B2| | -] - [ 9%y
3 AL B3| - - | - | 5UuH
4 |AL[ B4 | -] - | - [Zop
5 |Al|B5 | - | - | - | AAmas
6 Al B6 | - | - | - |d=Ads
7 lat|Br| - -] - [ gosazs
8 lAlL|B| - |- |- %4
9glar|Be| - | - | - husiay
10|AlL}BIG| - | - | - hLegoidg
ular(Bul - | - | - |xzdes
12|A B2y - | - | - | 9%
13|Al| Bl |Cl| - | - | AUBYVEEY
14| Al | Bl | C2{ - | - | Al/Bl/48}7]
15{Al| Bt | C3| - | - | A/Brss
234 | Al | B11 | CI6 | D29 |E175| Al/B11/C16/D29/E)3-()2<))
235 | Al | BI1 | CI6 { D29 |E176| Al/B11/C16/D29/5)%H(e)%<l)
2% | Al | B12 | C17 | D30 |E177| Al/B12/C17/D30/% @
237 | Al | B12 | C17 | D30 |E178| Al/B12/C17/D30/EFut4h
(3% 15) ™ 7|2M0l
oA Level 0
Level 1
mwiiﬁ?‘ﬁ? I S N
23] ¢§;;I - Level 2

NS
AR SN

Zaxg aue AISUN H4 NTW Y2 47 0\ IE
Leaf Nodes N T

LUNY AY HAY UUAC NYOXTAY HEE el BN LN ARUOY NERY A5y

Leaf Nodes Leaf Nodes

Level 4

(38 16) 2iY HEO| =X %2 Bl HHY A8t =g|7=x

99 age AA Ed4RE Eg7x3 3 1
49 Ezly g Aol 2 Sojth A9 FHAHR 72y
A& wgo g A EdE ol 55719 dHxrsy ¥
dol Aol #@ldat 2A go} level 30 EAsHE 2879

Fok FERY 33719 AvAY, $49, WEUY,

ro,

e

A

A4, A4 4w, g Sol 22 @ £y wid
AZHA A& 7o Brbssich debd e DODI 4
A 7HE o]g3te TE7| i tule=g st A
Qg 724 FA Ef7F (18 17)°]th DODI H1718 &
ol &% Ml& B F2F AL Br EgTx gAg 7
k] YR ANS EIe Aoz 4

SN
&9(&‘
4
pas
T

B E=<51,000> Level O
S1A  si=< 2.0 e > 2omeA 182)

Level 1
=& (128%)

<5,15,2.2.0 g
<5,142205 > 528 (7H%)
I AR L eI
<5.03,14.1> <5,9%,3/15,0> <5,9,3,15,0
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<?xml version = “1.0” encoding = “euc-kr"?>
<!-- edited with XML Spy v3.5 NT (http://www.xmispy.com) by cache
(cache) -->
<level_a dtid = “5" nid = “1" depth_id = “0” etid = “0” dummy_id = “0" >
body (1)
<level b dtid = *5” nid = “2" depth_id = “1” etid = “1” dummy_id = “0">
internal department(§3})
<level_c dtid = “5” nid = “14” depth_id = “2” etid = “2” dummy_id = “0">
chest complaint(2& 714 &)
<level d dtid=“5" nid = “0” depth_id = “3" etid = “14”
dummy_id = “1">3.§7]
<level_e dtid =“5" nid = *123" depth_id = “4" etid = “22”
dummy_id =*0"> bronchial trouble(71 &3 %)
<level_e>
<level_e dtid=“5" md = “124" depth_id = “4" etid = “22"
dummy_id = *0"> pleurisy(F%4) </level_e>
<level_e dtid="5" nid = “135” depth_id = “4” etid = “23"
dummy_id = “0"> wihasoo($13l5:%) </level_e>
<level_d>
</level_c>
<level_b>
</level_a>
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<!~ File Name : ShowNodes.htm -->
<HTML>
<HEAD> <TITLE> Show DOM Nodes </TITLE>
<SCRIPT LANGUAGE = “JavaScript” FOR = “window”
EVENT = “ONLOAD™>
/% get Document node : */
Document = dsoXML.XMLDocument;
/+ start by passing the Document node to DisplayNodes : #/
DisplayDIV.innerText = DisplayNodes(Document, 0);
function DisplayNodes (Node, IndentLevel)
{
/% declare local variables for recursion @ %/
var 1,
var DisplayString = “ "
/# build up the indentation for this level : %/
Indent = “ "
IndentDelta = “ "
for (i=0;1 < IndentlLevel ; «+i)
Indent += IndentDelta;
/% display the current node’s properties : #/
DisplayString += Indent + “nodeName : ” + Node.nodeName + “\n"
+ Indent + “nodeValue : " + NodenodeValue
+“\n\n”
/+ display the current node's properties : %/
DisplayString += Indent + “nodeName : * + Node.nodeName + “\n"
« Indent + “nodeValue : " + Node.nodeValue
+ "\’
/+ display each of the node’s attribute child nodes : */
Indent += IndentDelta:
for (=0 ; Nodeattributes '= null && i < Nodeattributes.length ; ++i )
DisplayString += Indent + “nodeName : "
+ Node.attributes(i).nodeName + “\n” + Indent
+ “nodeValue : " + Node.attributes(i).nodeValue
« “\nn” ;
/+ display each of the node’s nonattribute child nodes : #/
for (1=0;1 < NodechildNodeslength ; ++i)
DisplayString += DisplayNodes (Node.childNodes(i), IndentLevel + 1) ;
/% return the string containing the resuilts @ %/
return DisplayString ;
)
</SCRIPT> </HEAD>
<BODY>  <XML ID =“dsoXML" SRC = “hanbang_3.xml”> </XML>
<H2> XML Document Object Model (DOM) Nodes
</H2> <DIV ID = “DisplayDIV"> </DIV>
</BODY> </HTML>
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CREATE PROC tempxmldoc_a @xmldoc ntext
AS
DECLARE @hwd int

EXFEC sp_xml_preparedocument @€hwd output, @xmldoc

INSERT INTO El level_a

SELECT * from openxml(@hwd, ‘level_a’, 3)

with (NodeName varchar(30) ‘@mp : localname’, NodeText varchar(30)
‘text( ), etid

varchar(50), level_up varchar(30), dtid varchar(50), nid varchar(50), depth_id

varchar(50), dummy_id int)

EXEC sp_xml_removedocument @hwd

// Using Stored Procedure
EXEC tempxmidoc a ‘<level_a dtid = “5” nid = “1” depth_id = “0” etid = 0"
dummy_id = “0"> body(1 )
<level_b dtid = “5" nid = “2" depth_id = “1” etid = *1” dummy_id = “0">
internal department(\}3})
<level_c dtid = “5" nid = "14" depth_id = “2" etid = 2" dummy_id = “0">
chest complaint(Z-& 712§
<level_d dtid = *3” nid = “0” depth_id = “3" etid = “14" dummy_id = “1">
87
<level_e dtid = *3" nid = “123" depth_id = “4” etid = “22” dummy_id = “2">
bronchial trouble( 712 H)
<flevel_e>
<level_e diid = “5” nid = “124” depth_id = “4" etid = “22" dummy_id = “2">
pleurisy(F5H) </level e>
<level e dtid = “5" nid = 125" depth_id = “4” etid = “22" dummy_id = “2">
respiratory tract (471=749) <level_e>
<level e dtid = “5" nid = “126" depth_id = *4” etid = *22" dummy_id = “2">
asthma(¥ 4]) </level_e>

<level_b dtid = 5" nid = “13" depth_id = “1” etid = “1” dummy_id = “0">
surgery( £} 2H)
<level_c dtid ="5" nid = “0” depth_id = “2" etid = “13” dummy_id = “1">
surgery complaint($} %} 23
<level_d dtid =*5" nid = 0" depth_id = 3" etid = 13" dummy_id = “1">
o 2
<level_e dtid = “5” nid = “93” depth_id = “4” etid = “13" dummy_id = “2">
A& <Aevel_e>
<level_e dtid = “5” nid = “94" depth_id = “4” etid = 13" dummy_id = “2">
e <flevel e>
</level_d>
</level_c>
</level_b>
</level_a>
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DODI Index Search Using Thesaurus

Current Node Information :

[P Search
Check The DTID: |5

Parent Note ©

fuit Search

Child Nodes

i Search

NTP Subtree Nodes :

[ Search ’
Restricted Sibling Nodes !

[ Search
Leaf Nodes ©

{2307 Search

Synonym Nodes(SI) :
[

Level_A{Level Depth 0) :
Pl Search

Level.B{Level Depth 1)
[23HF Search

Lh

Levei_CiLevel Depth 2) :
EEETE

0
s
g

Level_D{Leve! Depth 3) :

[l

t
H
a
5

Level_E{Level Depth 4) :

2R Search
Al Structured Document Tree Nodes -
13 Search
« i .'.rj
(22 21) Bust=el MY

RO BEQ WY PP D 58 |
wo2.4- QA4 Q2 w000 P-4 HeIR
-’v‘-é:(D)i@ htp//xmicache,i-hanbang.co ko/smicachefemplate/query0luml ) :j f’ﬂl& .

icrosoft-cam:xmi-sgi™>
" rc="1" depth_d="0" etd="0" dummy_id="0">

- cievel_b 2bd="%" na="11" deptr_id="1" etid="1" dummy_id="0">
five sensory organs{ 222 &)
- clevei_ 4ud="5" rd="0" decth_d="2" etic="61" dummy_d="1">
five sensory organs( 2 2A2Y)
- <levei_d dud="5" ra3="0" depth_d="3" 2%¢="62" dummy_1d="1">

" dumimy_id="2">JE(B)<jlavel_e>
Jevel_a>
" dummy_id="2">H(F )< /level_2>
dummy_id="2">0(A )< evel_=>
4" etig="11" dummy_id="2">MF( ) flevel_e>

" rid="87" depth_«

<flevel_o>
- <level_5 dtd="5" rd="12" depth_ic=" "1" dummy_d="0">
four-body types{ A2 1EH )
- Kievei_t gtd="§" nd="0" ceptn_id="2" e¢nd="63" dumm
four-body types( A& H)
- <leve'_d dnd="5" nid="0" depth_id ="64" dummy_rd="1">
A8
<levei_e dod="5" nad="90" deptr_id="4" edd="12" dummy_id="2"> A S A 3A)
<flevel_e>
<levei_e duc="5" nic="89" cepth_d="4" etid="12" dummy_id="2"> £ 8(4 89}
<levei_g>

='S" rio="92" dept_id="4" £0d="12" dumm/_6="2">H {AAD)

='§" nd="91" depth_id="4" e3d="12" dumm;_d="2">HS(ASN)

bdtd="§"rid="4" degtr_id="1" etd="1" dummy_ig="0"3
gynecology( ¥ 3)
- <igvel_t dtid="5" nid="31" depth_¢="2" &
gynecology complaint{ 2B )
- <lgvei_d dud="5"nd="118" depth_id="3" etid="22" dummy_id="0">

64 P

" dumm_id="0"3

S o g v Y
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level_name  ievelD
level_value body(21 )
] 5
nid 1
depth_id ]
eti 0
| dummy i 0
level_name . fevel 1
tevel_valie five sensory organs(2 2R EY
wid 5
nid 14
depth_id j]
etid ]
dummy Jd 0
level_name level_2
level_vakie five sensory craans(R 2B EH
dnid 5
i a
depth_id 2
etid 51
oy _id _—
Tevel_tame tevel. 3 o~
level_value 2
deid 5
nisl ¢
depth_id 3
etid 62 i
dummy_id 1 g
fevel_name Teve_d o o
level_valie FEE)
wid 5
wid a8
depth_id 4
tid 11
Sy i 2
Lal .
Bgs ST e
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ELEMENTName! TagNumber!AttributeName!

Directive .10
o714 ELEMENTName? QlHE9] o]5& &8~
o A 2= TagNumbery JA2NE ®lziol W3I, At-

2 s
tributeName S AUEQ] £A4& A Hdzol AR
E3F Directivel ¥-7H1 % A AM3-H = Fejujg ol
dlojelalol Wefl A8 HelBaRE XML + *1 A
& g A L2 AN “I as Tag, Null as Parent’
9 Ad d Fo oguli= AR HolgAM 7 A
o) FExEO fjga o) oA F9 w7} ixﬁb‘ﬁl %
& A} FE ‘ECQ} *h‘% B g &0 EH

o gt -}%O _a{s}j_ }g}s}o:l &1%349& ‘ORDER
BY llevel_b!1), llevel _c!2), llevel d!3), llevel_e!1]&
28 Qe s PPsto YL E SHTh

SELECT DISTINCT 1 as Tag, Null as Parent, El levelalevel value as
(level_a'l], Bl leveladtid as
{level_atl'dtid), El levelanid as (level_a!l'nid], El levela.depth_id as
llevel_atl'depth_id], EI levelaetid as {level a'l'etid], EL levela.dummy _id as
[level_a!l!dummy_id),
Null as [level b'2], Null as (level bi2'dtid], Null as {level bi2nid}, Null as
{level_bi2'depth_id}, Null as [level b!2letid], Nult as {level_b!2dummy _id],
Null as [tlevel_c!3), Null as (level c!3idtid], Null as (level_c!3!nid], Null as
[level_c!3tdepth_id}, Null as {level_c!3%etid], Null as [level_c!3!dummy _id],
Null as [level d'4], Null as [level_d!4ldtid], Null as [level d'4!nid], Null as
{level_d'4!depth_id], Null as (level_d'4etid], Null as [level d'4ldummy _id],
Nult as [level_e!3], Null as [level e!3ldtid], Null as {level_eSinid], Null as
[level_e'5depth_id], Null as {level_e'Sletid], Null as {level_etdidummy _id)
FROM El levela

union all

SELECT DISTINCT 21, EL levelalevel_value, Null, Null, Null, Null, Null,

EL levelblevel_value, El levelb.dud, El levelb.nid, El levelb.depth id,
Ellevelb.etid,

Ellevelb.dummy_id,

Null, Nuli, Null, Null, Null, Null,

Nuff, Nufl, Null, Nudf, Nufl, Nul,

Null, Null, Null, Null, Null, Null

from ELlevela, EI levelb

where EI levelalevel value = El levelblevel _up

union all
SELECT DISTINCT 4,3, El levelhlevel value, Null, Null, Null, Null, Null,
EL levelc level value, Null, Null, Null, Null, Nutl,
Bl leveldicevel_value, Null, Null, Null, Null, Null,
El levelelevel_value, El leveledtid, El levelenid, EI levele.depth_id,
EL leveleetid, EI leveledummy_id
from El levelb, EI levele, I leveld, El levele
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where ELlevelblevel value = ‘skin{# % 2" and ELlevelb.level_value
= EL levelclevel up and

El levelc.level_value = El JeveldJevel_up and EL leveldlevel_value
= El levele.level_up

ORDER BY llevel_b!1], level_c!2], {level_d!3], (level_e'd]

FOR XML EXPLICIT
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Y AN g HAas st (29 25)9% #rh

J :3 Az EAEA

V?-.’tﬂ})@ ihx)p»//xm!bsthe‘ hanbang, co, kr/xmicache template/child xml? 195204 _'_S ’@Eﬁéw
oo ]
S_f}cmm Nodes MW‘

e s R “ SR—

level_vafue chestcomplainZEAE 8 :

s 5 i

T 14

depth_id 2

' ‘glel_\name leval_2
level_value circulatery complaint(S B2 2 8)
atid 5
nid k]
depth_id 2
etid
"L R .
tevel_pame 1eve
level_vaiue digest complaintk S Z 2
dtid 5
it 1
depth_id 2
et 2
danimy _id a
level_name el 2 o
level_value engornne complaint(Lh EHIH A
dtid )
nid 19
depth id ?
et 2
T R SN
level name level 2
i fevel valug sham pain complan(S S 8 & &)
i dtid 5
H g hid
depth_id 2
etid 2

o

level_name ’ 'Iyévél,z %
level_value wmor complain(ELE T i

i ES 4

S(LHZHON THEH AR == A Zmt

e

(3% 25) g3 =

@ T w44

(g 2DA 1" 719z i Synonym Nodes
(SD AM2 g 719 =] dste] SI ‘-’1"31 HAe B4
deg Agnplshe) $239(USE)S v $4oi(UPs) g
& ot 478 SI MY =BFE HMee ] olg B &



1040 32X ==2XID MDD *I65(2002.12)

& oo A4 Ade (29 2603 #o

1"',:791?" +- Q02 At W B0 3 B.aTHe IR

230 |@) hep://xmicache, iHanbang, co,ke/synonym, asp ﬂ Phis

DODi Index Search Using Thesaurus

B synonym Nodes(si} “’”

internal depariment{it)  |Level ! ievel.t
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