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

Ok-Yul 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.

FINE : Al2BA (Thessurus), XA BAM(Structured Documents), #2l(Index), ZM(Search), BtM(Retrieval), WAYU(XML)
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Ef= < dd=5 nid=1 depth id=0 efid=0 dunmyid=0>
Si=<n="i" id=0 use="ndl" uf=Td" >

[

<52110% 5300 <54110>
NTP_ it <n2 Lnoird > NTP_ 21 < i3 Ll ol >

< 1nulngd >
™
N
<502121
< g 2nuilngdl >
[summy
T
> <pnld
L1380
o >
<516482> <512452> <R [7492> <5134102> <5214 116>
Gl = o124 ol ol <pl/dnoudnal>  <nIGAnBNE> <) 2l gl >

NTP_ 3!

(28 7) DODI =X EAe| E@ E2lFZ
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wahid ol gol Q7] HEolT,

2 =804 Ate DODI AL oleid EAA #2e
s BAY dolHMol 2N ATt AP ZaAHe}
XML 54 44¢ 98 ForXML Mg A§atn, 2
& 93l XSLE % 74 B2z AAskd BAY dol
Hulol2st XML £4¢] TETZ 25& AU E
# OpenXML WAEE o3l 44E 724 ENE 1
olejulol2 Aen, AFd HeolEHuo|22RE Bay T
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3LLL 491E o8 4A duelZE

AAT SDYZAN AgHE B Aoe FEH BN
728 AW XML 249 3LE DOME o8t} £27
= Yue] A4 4nE 9 4 did od 2oz
72 AR st AARE ARl AT Heb ALd
d9 AneES B A4L AA B FEN st A
JUE wog AMse 83 AYUE =29 olFely
ArEAg A 1 ZHol Atk AtE MY =
92 FHNE 84 AYUE wso] gy FE douE,
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€ ouigth W AL AANE EI9 & oM 49
HE E9) AR etid #E FEE U, 7I9E J9L2
2e Ao FEe deDES] dtidS etid®] HEE
FE3u oW SIE T $AHoz Y A9 F1Y=d
g Foof Rg Az} AEHE Tt UL,
g Folojo] tig S FRE o} HA Ed EA
e w2 AR B FYE WEo] 1) oldd
donz e dUE HEHF HHAE wEY
LEi=s

(1) Let, Ci 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_set[iletid == c_etid) {
get result_seticount++] =
c_set [iLnodeValue

(28 8) e HM a2

@ Tz 34

FRATME EdgHY AZH HE FxE Fden o
A F2E EMoA #A dHHE =EZREH RE A
4 e ==& FAsE dA dueFs ordn. o
84 dgYE xE2E 18 dIUHE wto] 234 dy
HE x=7F §& ojujgd gty d4 71F dYUE
=9 levelup ARE B8 49 =28 N3 ER 4
ZHE =8 =t levelup $AL TE2H EAMAME
AHEEA gkoy Pz EAE doleuwo|A5sly] 3
DOM E& ARZRE A -39 JBHLE A7)
3 Apgg Ay og dx dUHERREYH 9 FE
AHAEE o8 A 712 + AAT B =EAAM AHgse
gl tze 49 =5 dEto e gand Ze 72
g 7jEoz g,

A2 dEHE 2 7]E dYUE xE9 Y ==
ZolA etid,9t depth_ID, 3%& 71522 YT etidyn
3 depth_IDp+19) 3%& Ze A4 =g ZAM3id €
AN £=ME 2L etidits #E A4 dYHE Fof PR
22 nidghe 2 dEHEdARH HA%

FA =z Aol NTP U RE 4 #4g 3
AAY st BA ulo] &3k RE Y H4E A
Mg A= Ryt dadets o] sbsaior 8
£, oluiol: EI9 depth_ID® etidg ©)&3tAY dtid
F7MH o8 ALEETE AA Pz s A deHE

M

o etide ALWE AY£ZRE Fon /|F dgnEe]
etidySh BT etidy G 2E ATUE wSES FAS
of A deNES A4

@ EF AHY

EF AMe 723 A EdIM Wes 72 £%
o dAsy] A% dngFoltt. £ AL AR 2
o] o] ojwd EAL 7FAL vl wat ks
vehd & gloh deby $HHe2 g F2 34 W
kR dstE dAE Faly] As dWEY HAE
BAsln #4E dYUE SNHEZL SR FajA ok
girh, olF dE Qdxr2RE HDFEHE nid 3 etid,
121 depth IDE o443t AA W AWEE o}
ok EF AN Fojold] #uF dHE o HA
& Y8lME ST ARE olg3tA Hed o +2A FA
EdoA zt dEHE wz7} zh= FR ol9e] Felofd
BEg ARgre 2 ddrold, Sl &8 nlnode)
a3 gAstat dhe 7= vastey dFEH= nol &
Azt o] ne] ArI} HAA Ee EAde =E1A, of
U@ VSN QA& Fddop gt} ojuf ALEE= SI9) %
A AR} $Mo) ARQ USERelth A4 Ed 43}
E o dydE =i geole sEog AAN A ¢
Mol g nullz ARste AR e vd $4047t
nullo] opUW §-AMojol gh-& ol F3sHA HA Ed
EAste AYHEE 2L F U, o] ol diE e
A7t f A FRARE HJ4snz & gos &%
" MEEDZ 49 NTPE Mo 23 NREHE ¢
3ate AT 4 d oldolE B NTPY Hio] 4
YUHE w9 AxEZRE ZE efid ¢ AT ==
g 2% A3y sbsdzic dao) wet g9 a1 de
HEd g NTPE NTP_I/nlol#tx 39 olg nlg
TTZ e A& dYUE »=E9 Folgtn & 5 qlrk

ofg) 1YL VB gneEe v g}

(1) Analysing query of document elements
(2) etid, = get current element’s etid from element index
(3) EI_set = get the synonym group of N, (EI).nodeValue
(4) SI_set = get the related group of Np(SD = <n, id, use, uyf >
(5) Let € is a content element(s) // Content Search
(6) c_etid ‘= search etid from element index of EI
(7) c_set = group of EI element nodes includes G
(8) 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 [iLnodeValue
) } }
9) if ( dummy_IDp of N, (ET) == 0) { // BT Search
c_etid '= search efid from element index of EI
get Np.parentNode

)
)
)
)




XMLE Clgst +

(10) } else if ( dummy_IDp of N (EI) == 1) {
di = Np.parentNode
get d;.parentNode
go to (9)
)

(08 9) ¥4 3815 1

(11) for ( (etidy, == etids (1= 1,2, ,n)) of all element nodes ) {
// RT Search

si_set = search nodes of same etid from element index of EI
si_count++
)
(12} for (count until over si_count ) {
get silsi_count++].nodeName
)
(13) set etidasia = etidy*1, depth IDwia = depth_IDp+1
// NT Search
for ( {etidaua == etid; (1=1,2, -+, n)) 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
}
(15) for ( ( Np(SIMiluf ) + null ) {
if ( SI, uf.Value == Slyex.use.Value ) {
si_set [count++] = si_set [iln }
get si_set [count++). n.Value
}

// SYN Search

(28 10) HY ¢ne|F 2
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10000917) WSl2A olFEA wEsE FAFE A
2 AR A4 Mula 5o A8E & Ax AE) S8
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gre) HeAd A % AZAne VUNE £ 7
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olv 7} Qle,
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At Al LB 28 o] F8 Yo FART Aol sy o

@ Ak el B9 ol &8 A A2 obd (T 1)
3 24,

ALF A2l 718 AR RES WnD ged 2,
=WQl AR o8 Y4B T2 BAE DOME o8
stel DBl A@€th olsf DODI 4l 7% Translator

Laverol M A% Z2AAE o3t Aolg 54 U
d sauE 2 Hol® YuE HAse] XML Repository

Layeroll A= wloJefHlo] 2ol o] & #7gaA ®rh

= =

DOM DOM
CQuery ;
Optimizer » Application Layer
TR | schema i |
¥ML Repository Layer
> wwooe |4
Query String Mapging
06:Access mlruml[c:uammi
DO ol 7l
ForxhL Oparidil.
Elements/Atiibules/ Texts ' Records/Fields
RD8
(38 1) Mok Mol SeE 218 AlAY TR

AAg 98 A4 A14EE DB 422 DB Access Layer
of oa) 85|, olY SQLOLEDBE dFala 2o A
18 AHE 44 DBl OpenXML w422 A3sA €}
Add JRE A ForXML #WlAEg o] &3 DB Ac-
cess Layergd %3 "ad ®1E318 2o}l Application Lay-
er AL&ALOlAl | dlojE{Hlo]2 ARE XML P4oz W
Fato} Hehed sl

4.1.2 =& 89l A7)v} Fx

AWkl FME BTz d4sa WA4d 724 B
A EdelM A o] ¥L $A4e x==E FH
Aste] ArinEg s 723 A4 Edd F71314
o o7lo EIst SI ARE &@stn 7|4 2oz Ex
T A% A B E&4E w7 Azt TT7
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th o] 8 B4 HFHOoE NAHAF o 8T HoFHEY
A9 mdg AAFH

olgA o] FAlor R¥Y T2H FA EdY 74 =
=& gdsty] YA Ers SI8) =& A7|ulE oo} 7
o] TAsle] RSP SI7F TS ARE A A B
oz FAHEY =9 By #AF FE 2§ NTI
(Node Type Information)$} 29 A# g ARE &
NVI(Node Value Information), tlvl=Zo tjg HRE 2
+ DNI(Dummy Node Information) ¥ #A =t g
A9 v AP E 72H= UNI(Upper Level Node Informa-
tion)Z FA st

NTI = £A49 ddwise sgsie ¥4 Bty FR]
dtidst == Do #R8e nid, =59 Zo] ARE Y
W depth id, ttA ez =71 YelWE T s A
dAE g etg FRZ TAHES

NVI= NTI® HA 3%& AZ37] 48 27|v Fx0]
o} gk NVIS) TAHL =t dFsts dlHEy o
£¢ "92EZ AASE nname, =50 £% dWUE
o EAste A4 e ARy A n_text, WP ==}
ks 52 AMEE7] Y8 Had dYUE 4 olF
o AFste n_attr_name, VEHE S0 W AA @&
& 437 A% nattr_text2 TAHA) oleld TA
& AA FHAMN AgEAE F2H 4 $4& 9%
XML ¥4 A4d di$ DOM(Document Object Model)®l]
o YAHHE EYTFRY FHE BT X F UEE
AA A

NTI IRrSE
dlid ___J_ document type ]
. nid | nudle id
depth_id | level depth value
etid ' element type
NVI
n_name | TagName
n_text i DT node value
n_attr_name Attr_Name -
n_attr_text Attr_value
DNI
dummy_id ol112
ULI
| fevelup | parent node sz
(a) EI Node Schema
SYN Type Information
__ n_name | TagName | dummy_id
id T Attr_id
use_id | USE(node | dummy)
~ use_for_id USE FOR(node | dummy)

(h) SI Node Schema
(28 12) E/S| =9 A7iof #=_ ]

Document Type Definition File Information '
dd_id | DTD id
dtd file name

dtd_name
DTD Fulltext Information
did_content |

dtd definition fulltext

{c) DTD Table Schema for El

Document File Information |
dtid document type |

dtd_id DTD id
XML File Information

xmil_content xmil fulltext

{d) Document File Schema for El

NTP Group Information

etid element type id |
ntp_id NTP id
tt_node top term of nip_N

XML File Information

xml fulltext of sub tree

nip_content ‘

{e) NTP File Schema for EL
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DNI= 993 =& oo 723 74 EdT2dA
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@ AA g2 0o1AY 1 F2 29 @& ZAEY. dummy._
ido] kol 04 Atele 723 4 EUt e =27}
A ==9dE v, 19 #&e 7Hd Ff ol &
of A AT HAE A F7HAZ tv] xEYL 9
PEtE g Yo BF 2v RE dEwse HdW HolE
FAF Fo AA divs xE HEd 9= HY
& mEA 5 JAESE HAY] A% drimE ghojt,
w2bA dummy_ido] kol 29 A¥ddE drixE fF
g FR7t obd gExs §7E Fdsted AHSET

4.1.3 XML-to-DB9 ¢%

2 =8dA A4 o] DODI A =g 7| of
F TEe g3 FHARE ARG §AF TUAHR
AR AH] EAol B =EdA A F2H A
Tz 9 A T2E Afsed g AEE F49 19
och, whetA Feojs FHRR Fol BAYRA tiFd 7
A BME AR, 97]d AL EIS SIE % A
71EE Hesta 72 A9 d@dd dUE B9
3¢ A4 frie=E AYgstd 724 M8 4348
Art.

rir

to B



i1}

XMLE O1BE T8 EA 8o 3 g 2T LOISHER MRI7iM0 M8 2947 1035

Web Browser
4 XMLHTML
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Dala Retrieval

FOR XML | OPENXWL

MS SQL 2000 Server

Insent Updated SQL Query

RODB
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Zo sigect vixges ¥ 1787HK9 F¥& Ae
GRS g 40AZ FESHAT A A 72H EA
E@F2E LEVEL 0, 1, 2, 39 2% /id 28 o) 3)
F3te}, LEVEL 4t A4 Ad2d2d d3sts Y9PRE
e

Primary| Leved A| Leved B |Levd €| Leved D| Level E Leve-Content
0lAL| - | -] -|-|%4

1 (Al Bl | -] -]|-|ws

2 laLfB2| - | - | - | %3t

3|a| B3| -] - | - |8

4 |AL| B4 - | - | - | &b

5 |AL| B - | - | - | RFFAH

6 |AL|B6| - | - | - | elc8st

TIAL| BT | - | - | - | gtolvglFEs

8 |A1| B3| - |- |- |%H

9 AL BY| - | - | - | mejuck

10| AL|BIO| - | - | - | 232
n|AafB| - | - | - | A=Es

12| A1 B2 - | - | - |9

1BlAa| B |Cl| - | - | A/B/EE

44| Bl |C2| - | - | AUBYA#7

15|A1| Bl |C3| - | - | AL/BI/&ER7

234 | Al | BIl | CI6 | D29 [E175| AL/BI1/CIG/D29/8 &) &91)
235 | Al | Bll | CI6 | D29 [E176| AL/B1L/CI&/D20/El k(i 2ke)
23 | Al | BI2 | CI7 | D30 [E177| AL/BIZ/CIT/DA/ A
237 | Al | B12 | C17 | D30/ |E178| AL/B12/C17/D30/Ebutd

(D8l 15) BEFE 7| =42

24 Level 0

LT

E3:-2]] 2847| Level 2

Lovel 3
ABNE AWE IS{H 4N W TN T2 .
Leal Nodes

AREY WY RAY AUAC HUSEEAT ANSE o DA S AN SEEU 4 Level 4

Leal Nodes Leaf Nodes

(2% 16) Y M| =IX| 62 BN WYY oYt ERFE

9ol 1ge AA FARRE 723 3 agelrh A
A Ed gde A gt 5olth 99 FARE 712
Qg uigoz HAF Ed off {79 dExEd ¥
Wo| Hu #Hdad g o} level 30 FAdt= 431719
2859 FEFY 2F57Y /#AY, F99, AN=HY,

A, A2, ZR, 5 Fol & dle A3 Hie
AZHA A Aol Erbsstrt, wekA A¢tE DODI A
2 7IHE o] gdted 7| dE Guin=g Aiste A
A% 7= #A EZ (29 17)°]th DODI ¥4171H &
ol ARlg B3 F2H A= Br BEHTE F4E& %
A =, el did ATH JH4E EI Moz A
3¢ F Ak

Bes 000 Lavel 0
Ul SecHl 0l b

U SR NHA o dRHAR wid iR SsHAn Y YHYY A0 G W

.,

<5 15220 e &
2 B 5 ovel 2
LOTEY g gnubankngs  SSE comigezagas> ELR D
e e AR
<aENAnd 88> <K Sinings  Lewl3
2PN OORR)
B O e NN S ——
< FiagH L ml AN Lovel 4
HAAR AR BAASTH B4 N D e SHNY Ry AAE RS AU S BUE (TSNS
<B M AR 2> <fm4nas L5 IBLT2>
< BN Aol A% > L PR TES B <H NPl FMe>

(% 17) DODt Mol Eixjel WHE XX M E2IFE

4142 DOME ol&8 724 4 244

Ao} afdA s 2ol FHAR e 7| xAAE T3
2 =80l At Erg ST Ae 3 o33 & XML
EAE AAY & ok ofd 219 EIS ST AR A%
gde] #8e A8 trix==g FYste Aol ¢uHY
A48 XMLEAo|th,

<7xml version = “1.0" encoding = “euc-kr"?>
<I-- edited with XML Spy v35 NT (http://www.xmlspy.com} by cache
(cache) ——>
<level_a dtid = “5" nid = “1” depth_id = “0" etid = “0" dummy_id = “0" >
body (2130)
<evel_b dtid ="5" nid="“2" depth_id = “1” etid = “1" dummy_id = “0">
internal department(\i3})
<level_¢ dtid = “5" nid = “14" depth_id = “2" etid = *2" dummy_id = “0">
chest complaint(Z&7138)
<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(7] %4 %)
</level_e>
<level_e dtid = “5" nid = “124" depth_id = “4” etid = “22"
dummy_id = “0"> pleurisy(¥#%9) </level e>
<Jevel_e dtid = “5" nid = “135” depth_id = “4” etid = “23”
dummy_id = “0"> wihasoo($13}+3) </level_e>
Sevel_d>
<level_c>
<flevel_b>
<flevel_a>

(8 18) EI/SIet Hol==8 E§sHh= XML 24
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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.XMILDociiment;
/* start by passing the Document node to DisplayNodes : */
DisplayDIV.innerText = DisplayNodes(Document, 0);
function DisplayNodes (Node, IndentLevel)
{
/% declare local variables for recursion : */
var i;
var DisplayString = “ ”;
/* build up the indentation for this level : */
Indent = “ ",
IndentDelta = “  ";
for (i=0 ;1 < IndentLevel ; ++i)
Indent += IndentDelta;
/* display the current node's properties : #/
DisplayString += Indent + “nodeName : " + Node.nodeName + “\n”
+ Indent + “nodeValue : " + Node.nodeValue
+“\o\n” |
/* display the current node’s properties : %/
DisplayString += Indent + “nodeName : " + Node.nodeName + “\n”
+ Indent + “nodeValue : " + Node.nodeValue
+ “\nn”
/* display each of the node’s attribute child nodes : */
Indent += IndentDelta;
for (=0 ; Nodeattributes !'= null && i < Nodeattributeslength ; ++ )
DisplayString += Indent + “nodeName : "
+ Node.attributes(i).nodeName + “\n” + Indent
+ “nodeValue : " + Node.attributes(i).nodeValue
+ “\n\n”;
/* display each of the node’s nonattribute child nodes : */
for (i=0;1 < NodechildNodes.length ; ++)
DisplayString += DisplayNodes (Node.childNodes(i), IndentLevel + 1) ;
/* return the string containing the results : */
return DisplayString ;
}
</SCRIFT> </HEAD>
<BODY>  <XML ID = “dsoXML" SRC = “hanbang_3.xml"> </XML>
<H2> XML Document Object Model (DOM) Nodes
</H2> <DIV ID = “DisplayDIV"> </DIV>

INSERT INTO EI_level_a

SELECT * from openxmi{@hwd, ‘level 2, 3)

with (NodeName varchar(50) ‘@mp : localname’, NodeText varchar(50)
‘text( ), etid

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

varchar(50), dummy_id int)

EXEC sp_xml_removedocument @hwd

// Using Stored Procedure
EXEC tempxmldoc_a ‘<level_a dtid = “5" nid = 1" depth_id = “0" etid = “0"
dummy_id = *0"> body{l &)
<level b dtid = “5” nid = “2" depth_id = “1" etid = “1" dummy_id = “ 0">
internal department(\} 2})
<level_¢ dtid = 5" nid = “14” depth_id = *2" etid = *2" dummy_id = “0">
chest complaint{ 3§73 &)
<level_d dtid = “5" nid = “0" depth_id = “3" etid = “14” dummy_id = “1">
&7
<level_e dtid = “5” nid = *123" depth_id = “4” etid = “22" dummy_id = “2">
bronchial trouble(7) &% %}
<Alevel_e>
<level_e dfid =“5" nid = “124" depth_id = “4” etid = “22" dummy_id = “2">
pleurisy(F%49) </level_e>
Slevel_e dtid = *5" nid="125" depth_id = “4" etid = “22" dummy_id = “2">
respiratory tract (3712 49) <level e>
<level_e dtid = 5" nid = 126" depth_id = “4” etid = “22" dummy_id = “2">
asthma(H4) </level_e>

<level_b dtid = “5” nid = “13" depth_id="1" etid = “1" dummy_id = “0">
surgery(9l %)
<level_c dtid = 5" nid = 0" depth_id =*2" etid = “13" dummy_id=“1">
surgery complaint($] 3 $)
<level_d dtid = “5" nid = “0" depth_id = “3" etid = “13” dummy_id = “1">
97
level_e dtid = “5" nid = “02" depth_id = “4" etid =“13" dummy_id = “2">
AA <Aevel e>
<level_e dtid = "5 nid = “04" depth_id = *4" etid = “13" dummy_id = “2">
ERbY <level_e>
</level_d>
</level ¢>
<flevel_b>

<Nlevel_a>

L</BODY> </HTML>
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CREATE PROC tempxmidoc_a @xmidoc ntext
AS
DECLARE @hwd int

EXEC sp_xml_preparedocument @hwd output, @xmldoc
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ELEMENTName! TagNumber!AttributeName!
Directive 4.1)

7|4 ELEMENTName JA2UEY] o|§& F&H=
tl AL&E9 TagNumbery: d2|HE €19 HE At-
tributeName 2 QAZWES] £4& AAsted A&@U
g Directivets #7Hda Al AMS-EH & debuE ol
glojElwlo] A Well A HolERFE XML ¥4 44
A3 A4 ZEAANA “I as Tag, Null as Parent’
Ag g9e 299 duje AFE dHelBdA M 49
FErmd giste] 1o oA 49 =7t EASA o
&g BEd] 98 FE =29 49 k& ¥E 2 o
o] Nullg £835E fEIdth £ 4 AE dyEe
of Mg FE& Agsn AYstd JHFHoE ‘ORDER
BY [level_b!1l, [level_c!2], llevel _d!3), [level_e/41 &
53 dUNEE AYsd Y5 St

o 1o o

SELECT DISTINCT 1 as Tag, Null as Parent, El levelalevel value as
[level_a!l], EL leveladtid as

[level_a'1!dtid], EI levelanid as [level_a!l'nid], EL levela.depth_id as
[level_a'l!depth_id], El levelaetid as [level_a'l'etid], EL levela.dummy_id as
[level_a'l'dummy _id],

Null as [level_b!2], Null as [level_bi2dtid], Null as {level_b!2!nid], Null as
[level_b!2!depth_id], Null as {level_b!2letid}, Null as {level b'2/dummy_id],
Null as [level_ct3], Null as [level_c!3\dtid], Null as [level_c!3!nid}, Null as
[level_c!3!depth_id), Nuil as [level_c!3'etid], Null as [level_c!3'dummy_id],
Null as [level_d!4], Null as [level_d'4\dtid], Null as [level_d!4!nid], Null as
[level_d'4!depth_id], Null as [level_d'4letid}, Null as [level_d!4'dummy_id],
Null as [level_e'5], Null as [level_e!Sdtid), Null as [level_e!5'nid], Null as
[level_e'5!depth_id], Null as [level_e!Stetid), Null as [level_e!5!dummy_id]
FROM EL levela

union all

SELECT DISTINCT 2,1, EL levelalevel_value, Null, Null, Null, Null, Null,
EL levelb.level_value, EI levelb.dtid, EI levelb.nid, El_levelb.depth_id,
El levelb.etid,
El levelb.dummy _id,
Null, Null, Null, Null, Nuli, Null,
Null, Null, Null, Nuil, Null, Null,
Null, Null, Null, Null, Null, Null
from El levela, EI levelb
where El levelalevel_value = EI levelblevel up

union all
SELECT DISTINCT 4,3, EL levelb.level_value, Null, Null, Null, Null, Null,
El Jevelc.level _value, Null, Null, Null, Null, Null,
EL leveldlevel_value, Null, Null, Null, Null, Nul],
EL levele level_value, EI leveledtid, EI levele.nid, EI leveledepth_id,
EL levele.etid, EI levele.dummy_id
from El levelb, EL levelc, EL leveld, El levele

HBA MM

BMg 2Tt HOIEYEE MO7I™H 2ot o5 1039

A

where EL levelh.evel_value = ‘skin(¥]%3})" and EI levelblevel value
= EI levelc.level_up and

El Jevelc.level_value = El leveldlevel up and EI leveld level_value
= El levele level_up

ORDER BY [level_b!1], [level_c'2], [level_d'3], {level_e'4]
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