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Design and Implementation of XML Indexing
and Query Scheme Based on Database Concept Structure

Choo Kyo Nam' - Woo Yo Seob™

ABSTRACT

In this paper, we propose a new indexing technique to solve various queries which have a strong good point not only database
indexing schema take advantage of converting from semi-structured data to structured data but also performance is more faster than

before. We represent structure information of XML document between nodes of tree that additional numbering information which can be
bit-stream without modified structure of XML tree. And, We add in indexing schema searching incidental structure information in the
process. In Querying schema, we recover ancestor nodes through give information of node using indexing schema in complete path query

expression as well as relative path query expression. Therefore, it takes advantage of making derivative query expression with given

query. In this process, we recognize that indexing and querying schema can get searched result set faster and more accurate. Because
response time is become shorter by bit operating, when query occur and it just needs information of record set earch node in database.

Key Words : XML, Document Indexing, Database
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<delivery>
<receiver address="incheon” tel="123-4567" date="2004-04-01" >
<name> kimiljin </name>
<item iname="book” dn="0">
<item iname="computer” dn=“1">
<item iname="xml” dn="2">
<item iname="XML }&” dn="3"
payment="true” icode="20040312BE" fee=“2000"
amount="10" >
<raddress>University of Incheon, do-hwa dong
Nam-gu
Incheon, korea</raddress>
<price> 2000 </price>
</item>
</fitem>
</item>
</item>
</receiver>

<FE>

</delivery>
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N_name | B_value | Tb_len | B_len Level |P_value | Ctype |DPosition | D_num Data
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N_name | B_value | Tb_len | B_len | Level | P_value | Ctype |Position| D_num Data

tel 0000001B 6 3 2 00000003 1 3 5558417
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delivery 00000001 1 1 0 e 00000000 0 1 1
receiver 00000003 3 2 1 Fries 00000001 0 1 1
name 0000000B 6 3 2 2% 00000003 0 1 1
date 00000013 6 3 2 040301 00000003 1 2 1
tel 0000001B 6 3 2 5658417 00000003 1 3 1
address 00000023 6 3 2 A 00000003 0 4 1
item 0000002B 6 3 2 5 00000003 0 5 1
item 0000006B 8 2 3 & 0000002B 0 6 1
iname 000000AB 8 2 3 book 00000028 1 7 1
dn 000000EB 8 2 3 0 0000002B 1 8 1
inarne 00000168 10 2 4 computer 00000068 1 1 1
dn 00000268 10 2 4 1 0000006B 1 2 1
item 0000036B 10 2 4 b1 0000006B 0 3 1
@ item 0000076B 12 2 5 N 0000036B 0 1 1
iname 00000B6B 12 2 5 xml 00000368 1 2 1
dn 00000F6B 12 2 5 2 0000036B 1 1 1
payment 00001768 15 3 6 true 0000076B 1 2 1
® iname 0000276B 15 3 6 xml Y& 0000076B 1 3 1
armount 0000376B 15 3 6 2 00000768 0 4 1
dn 0000476B 15 3 6 3 00000768 1 5 1
icode 00005768 15 3 6 4031BE 00000768 0 6 1
(02 5) Mol Holg2 o



IOIEHIOI AL JHA R0 7IEESH XML 2A1Q Mo S Zop AF|Otel MA & 73 321

o A%ez 239 F = 49 FHE AT F Uik
AE E9f, (23 59 @ iname =Eo] i
AR TE 3xb @ iname =29 BEY T=(B_value

Y3 000276B= XML 4 Ed 49 iname =Z=9 ¢

g8 o 2El3 FR =9 HEE HE(P_value)

T3t A9 w28 & FE Qoh (29 59 @ item

—4 ]‘5%0] @ mamegl A9 = HEQ 0000076BT

iname®] #& ==9& ¢

m{m i

Sy do oy ot oM X mlo
névlﬂ >

E=)

.1

2

@

"5 E

o

.@

deout, ol @d AR i 49 ]u, ol B =
wgoeN Fud d 5 ‘%1‘:1' = @ iname ==9 A
=g é%‘%}—t— Aozt Folzivhd, HoE W A4 ¢
=9 D.num BES} Level =9 2 3
= *E% YA w7t "ok B £
Wfﬂ FglE geld T2 An
HolE¢ ®Hglo] M2
% ‘ir ZFgomA Al darg

El

o

rlr
f
i

PR
-
5

__4

-
F

0
4l
w2

o o
ox.

l

)

o}

ik

ﬂfp
ru2

T
o
=

£
D 3 w
3o, mE lo

Ko

oy yo

o4 N X
o
N

o B

32 Mol a7|o}

XML #A¢l tiste] Zeort SAEJTHH, WA dolg
wlo] 29l A¥E 95t Folzl XPath BEA ) dldtd A
A Ao HEE A Ho|EdA Fzste] HELZ WSS
ohoolm Ao E@Ae] Hd A=V} obd o FRE F
olHATHH ol HA A9 ZE(Ful Query Path)® Z93
of gt} A9 TEA o YEIY Yt £A49 o]&g A2l
gol&e 49 =& AW F=F FAFse FE o o
g WA E48 5 gl fAd A9 mdHom By
olFtid, ol & A<l AF|vloA AR do|E o] A
zﬁoﬂ*ﬂ A3 Ao Ang H4sA Hrh

29 itﬁ‘ﬂ”— HEHE WEsts Y 2
& A2 HolE thA] AJE Aol ¢
= g gtely] miel s wEAl 9
ek At A== nEede 74
A S4B AN AZE Bold £ ¢
U¥Hy XML 299 47k2] el JEpd 2

im
s
;Y
2
N

o

¥o fine Fll‘
) -‘1——“ o
~ ﬂ
S
2

[

1

(®) (2) (®)
® o ©)

)
© O 3
A\ £\ AN £\ £\

QA5 E=28 Q:2004 48 18(vo)d Qs: "XML ¥E 2= Q. YT HE(v)E
DA )E CF R02. YHMIIM FBE A H(v)0l 8 F2E RoiZL R0 FES o2
Hor2t

©
@
A:
)

(28 6) CHEXQI XML E2|of HEf

(B 2 XML 29| Q12| HIEZ At
0: '0HIES 7] s

we|uE A 64 W=
%= Delivery And 92 Os1 00 1
== Receiver O 01 1
(a) Op1 00 1
L= i = 000
Receiver And A2 Oss 011
I Name Oss 001 011
(b) 0Oss 000 011

Q1(/Delivery/Receiver/Name)°l] &}
%3}ed XPath 3}?‘84‘1‘2 Tt 4 94y
d2 WG ¢ vk A XPath Feo] A
REA Ao A4 == HELE Al
ol <E 2>olA R nie} o] Hef Q1Y
Receiver®] AND <i4tojr. of7)A
golE dart gt HE Fhe
Bk HEE 7he] H|E ghol
Zod dite] ZAE By il HEY o] uikdkEe
Ag o]g3le vEE e ¥IE AdE FYIFY. ==
Delivery®} =X Receiver? AND 94He A W HE
gol 191 A9 31 vyeAE ¥ M EZF gt Aty
A3} (a)e BE HEZ 0 WEoln H&}9) H|E i lojt},
whop dabel A3t (a)% = Receiverd) HIE 2EY
o] ety HIEZRE AlFste] dF HEsL A AT
A4t A3 (a)7} == Receiverd] RIET0] ¥3+5 0]

N
I
2
: RJ
2 g |m
I:H

K
i
&
z
& fe o
>
. o
TR
oL
tlo

e
[
fijo
&
o
i)
2

S8
doe AE & & Ut o dX3e RE HEE R4
G oS F8eA vz == TR FAL e
A Z2 YA #FAE BEE F 5 U AR <F 2>
oA BEo] X Delivery® =X Receiver? AND d4h]

A3 (a)= =E Deliveryd HE 2Eg3 X3t} o]
3 A3= = Receiver? H|EYoE %X Delivery? 4
Edo] ¥350] ttE AolL, E xE DehveryE] HEY
o st %71017} Fowvg %TE Delivery’} =
o] A4 ds I FEt

T ¥4 H 2 o] e Q2(/Delivery/Receiver/[@Date=V;]
/[@Address=Vs))oll st Az HAE A HA 2o A
I} 2 wA7 A 2 == Receiver®t == Name$] AND &
Abolt), olWlo = AAte] A} (b)9 Fto] =T Receiverd
HE 2EPH R0, o] 3 =X Receiver/} ==
Name-4 49 ==9g 2 FEh a28A A A7 @9 )
538t =& Deliverys =Z Receiverd} == Name® 7
gle] %= Receivery =2= Named 4§ ==7F 22 ¢

gltt 2 EE F9 Q1o BE AE® 712 =& Named
HE 2EJ o] gxg 5 gk o9 2
Ae g & 5 o By #A e o4 ¢
ol & gl (¥ 5)9 Aol HolEe %‘5_3}04011“* gt o]
Level 3= 2 319 =rr) g4 1

= Receiver

H‘

N\

o)

£ oMz 4



322 HEXMEEt2=2X D H13-DT M3=(2006.6)

(E 3 XML B Q29 HIEY odit
0: '0'HIES A HHE

L2 HE A4 64 HE
+Z Deli 00 1
elivery And €42 Og1
4 E Receiver Ot 01 1
(C) 051 00 1
% Receiver Oss 000 011
And 44+
== Date Oss 010 011
(d) Oss 000 011
el HE diF 64 HE
= E Delivery And A2 O 00 1
%= Receiver Os1 01 1
(e) Ost 00 1
= Recei 000 11
ecever And @{\} 058 0
= Address Oss 100 011
(63} Osg 000 011

A\ B2olx Pvalue = #d} oA &3 A4H
E 2EY 3 nugozH B

=
oo A Qlo] ATHLR HE ~EHOR

Qlel &34 Felol=2 ofzl Aol 4
1] 488 BAL o gsiel 3

i)

o
o
]
rlr
L
o O

HEE 7[A&s BE 733—%%
o <E 4>9 4
EHAEL /A A HolEg 2Rt A4

A9 Q4(/Delivery/Receiver//Item[Payment=Vs]) =
T27F dEhe w2 oldAR de) QlF e AE
g3l <F 5> A AF HE 4 F Uk ¥BHE
g e =27 AAEE H =R Y kB %°ﬂ
25 2 o/t deA e da ek
A wZo fIME 22 PAS A
9 ==& 7:1’&‘3 gk oj# dAig wE FZ2E
2 A% AYste <E 5>9 (HHEH (m)7h
ojwj ojxel Heof QoA FA3 A
Level 3= %3 P value 8= g o

g <lstojof gt o] FHHYE vhAH, of
-21—0178 o] @A A3} ==(VH)e

R &S AT A4 =8 TUHT YeA Ade, ¢
A L

-3

oo BN

A ] & E(VH)e] HIE ~E
Hojsh YR Riol ;L_z;z}sa MEdS 92 F A
(<3 5> A4 A3Hn)

(E 5 XML Z2| Q42 HIEY A
0: ‘0'HIES] 7)) wkE

Q29] 7 =28 HEGE A FU2RY Ao 2 5 gl
o} oldz A 49l Fde} Level B9} Pvale BEES ==/ ME 9 61 Me
FAgozy I FAS & F Az, Y Q17 ol & =& Delivery |\ el % 00 !
Wsje] Fold A Q2E <E 3> AW Afo] Yol A | EReeiver| ) U !
o ¥AAe] AL FAL F ok 222 DY Q2 O % © !
HE A8 L T Dated] HE )\EP) 7] R W =
| g & 9 M= Ak == Receiver Oss 000 011
Address¢] HIEE ke 93t FEE HYE ¥¥HE F XOR @4}
o1 =X Ttem Osg 101 8]
s . _ 0) O 101 000
A9 Q3(/Delivery/Receiver/+/[IN=V )< 419 98 &=
=9} HFG9 w27t Foln e Aojojng Fojzl A4 Eltem | ol % 00 101011
SR it°ﬂ dajres Ao Qly 2 wHor 49 =E Item b 01 101011
Weo goath A9 Q39 A9 =7 AZE ¢ 2+ 9 ® Oss ol 000000
vy p| O A =
(B 0L ol 32l HEY ot ftem | op gl % 0 01101011
O 0'HIES] A HRE = ltem 051 1 01101011
==l vE @3 64 HE m Osa 1 00000000
= DelVery | jnd @ il ® ! I 0 1101101011
dt t
=X Receiver Oax 01 1 Iem XOR 4t : 01 1101101011
.= t
) O 00 1 o
(m) Os2 01 0000000000
S Receiver| g O 000 | 000000000 | 011 e dtem | o] 08 000 011101101011
== IN O 010 | 011101101 | 011 =Z payment i 001 011101101011
(h) O 010 | 011101101 | 000 () O 001 000000000000




CIOIEAHIOIA Q] JHAT O 7IREE XML ZA1Q) Mol & 2ol AF|0te] A R 73 323

=N

1 e o] FaT

B =R Aed XML A9 Alade] Ao 3 Ag
AL 8 <E 6> 22 AFuolEHE L3N
<#E 6>9 49 dlo|8 F XPath Z°l7} 103! 29 F7F
£ 10008 FREHAL, dde (2" DF 2k (3" D
B e} o 34_4 FdAd vEe da 2 &4,
Ei‘i_E_gl AF7b Z7F sdgs AREE 9% ]39S
d ¢ Sloh ddE o] 1%olUgEd, 1 ddeg2E &
Ao BEFE7 Frhel wel XML #A4 Ego] #dd
F7h F7VeHA v olR Qe 7t =29 F& AHBE

ol

>

mlo

b

n

Eg zHa
o] A8 AHF *&01 *‘Jﬂo}ﬂur 49 H7t ZFse
% H4sx 23 A9 vasgn
(E 6> HEx HIIE 28t ME HO|E
o n &
AA A ANF 1000
B 84 27 10KB
EAg g 94 Mg 128
ARG HiE 49 A5 9%
Axe] FTF Aol 524
FAY 3 719 A 226
D49 BT A4 AF 429
K-ary 719t AglelA Ha Kak 10
AA 94 AT 128942
AT A AN
100
0P
80
70
R 60
) = O DI
7o 40
30
20
10

)
=]

78t 14t 208t
X F IR Ip

(O 7) XML Zelol| Chst ZM Zzlo| MEx

42 Zel xale] Sg Al

Ao A9 7 A7 AWL 9t Ad wolElg I
o= [10]el A INRIAS} XRel9] H]X Ago)] AlEE g
sole) §2S Agatgth AHe 9 HolHE <FE 7ol

>
tlo Dak

(B 7) SEHAIZE WIIE 98 M8 HoH

3} = &
A A% %
49 & 27/(MB) 691
3 271(KB) 197.4
92 veo & 170,728
HAE o] & 140,018
AZY AF 5
A9 ol 6
PG AT Ah w29 5 4878
EAR B 44 w29 5 4,000
(Z 8) XML EM9f B2 ==2 5
4 & Ao H] 2(%)
ACT 178 0.10
TITLE 982 057
SCENE 715 0.41
STAGEDIR 5974 349
SPEECH 29544 17.30
SPEAKER 29544 1754
LINE 102,294 50.91
Al Be vk 2a, JAA B4 44 59 8 NESE

<X 8>3 2t}

Hl o iAo 2= INRIAY Single Inlining Edge o] &2}
XRel 3to] o]Fojx o, 4% g HolE & Mele F
A& zvzy 1019 16l W8S ZFzz s R,
KRel®] A9 ¥ QAAE AA3A ot AHEAY BAHFQ
ﬁi Aol Q3] Wi dde AMEE AYoAE ¢
Agstatt. Aetd Ao Azl Bl o 45 Hute
gd A SQLEC] dHole oo dgd AHREH A
-4 237t 28HE AFEAAY AE FHSGT. 4 2
o widted 10034 wkESte] wE e HFEE AL
&34t

(28 8)dllA] B e} ol 7"944?33@1 olA 71E 9
INRIA®} XRelo] A|tgt wele 7 Aod sk A
£ A7) fete B3 das T‘BSPZ]”} B =AM

rE ﬂll

()

A_,

3500

3000 ]

2500 |

2000 1

OINRIA
1500 EXrel

1000 | loxes ge

Hel A2
(ms)

500 I » - ]

| : : : :

mnnk ..

Q1 Q2 Q3 Q4 Q5 Q6
a9

(22 8) Holof

AM o] SH Al



324 HEXNDIEZ=ZX D M13-DF H3=(2006.6)

Ak Aol wAsl Ag olvl A Y Y2 olge] H3
38 Ao Yz wHaglr] Mol HelHuols 42 ol
Fol s A

% 2o @i Aol glol INRIAY
2 Aol 2 99 49 2%

o1 Tom 49o] Yol %’—E—XM, ) A 54 7

z BAE Rohiyl A% 9@

XML B4 Efl9 HE 2

o £NagY AR P9 $9 AT FY 5 A/

= elolgulol2g] Al o] 7]uke XML
o A9 @ A x7lhE Atk 24

S
) r}-n:
1o

i
Folr
o ©
o>

Zol7t 21 B3F A T2E dyoz 9 A%
9 Az 24¢ $Yse] AAD A} Do Pl
# 5842 ugt B R4 A%d 49 @ Ao

< AR 3

A% 4 gtk shA v XML M7 wAEH XML 4
goll Hojsts M3 Eo] WAL 4 9oy, oz g
2l A7t 2o 4 itk FF dFAME XML £4
g7t MR ol HlEY WAho] HASA G HEY
53 zdo] @3 A7rt dasdith =3 XML 4 4
o doF vz ARI} ZU)se] wWE HolEHlolA9] H)
£9 A7 AXNE A

° 0 o o |m N |m 2§ [y £ o o g

[1] Tuong Dao, Ron Sacks-Davis, and James A. Thom, “An
Indexing Schema Structured Documents and its
Implementation”, Proceedings of the 5th .International
Conference on Database Systems for Advanced Application,
pp.125-134, 1997.

[2] Roy Goldman and Jennifer Widom, “DataGuides : Enabling
Query Formulation and Optimization in Semistructured
Databases”, Proceedings of VLDB, pp.436-445, August 1997.

[3] Tova Milo and Dan Suciu, “Index structures for Path
Expressions”, Proceedings of ICDT, pp.277-295, January, 1999.

[4] Brian F. Cooper, Neal Samfple, and Michael J. Franklin, etc,
“A  Fast Index for Semistructured Data”, Proceedings of
VLDB, pp.341-350, January, 2001.

[5] Chin-Wan Chung, Jun-Ki Min, and Kyu-seok Shim, “APEX
: An Adaptive Path Index for XML Data”, Proceedings of
SIGMOD, pp.121-132, June, 2002.

[6] C. Zhang, J. Naughton and D. DeWitt, Q. Luo, etc, “On
Supporting Containment Queries in Relational Database
Management Systems”, Proceedings of SIGMOD, 2001.

[7] Daniela Florescu, Donald Kossman, and Ioana Manolescu,

“Intergrating Keyword Search into XML Query Processing”,
WWW/Computer Networks, pp.33(1-6) : 119-135, 2000.

[8] Shurug Al-Khalifa, H. V. Jagadish, Nick Koudas and Jignesh
M. Patel, etc, “ Structural Joins : A Primitive for Efficient
XML Query Pattern matching”, Proceedings of ICDE,
pp.141-153, February, 2002.

[9] Shu-Yao Chien, Zografoula Vagena and Donghui Zhang, etc,
“Efficient Structural Joins on Indexed XML Documents”,
Proceedings of VLDB pp.263-274, August, 2002.

[10] Masatoshi Yoshikawa and Toshiyuki Amagasa, “XRel : A
Path-Based Approach to Storage and Retrieval of XML
Documents Using Relational Databases”, Proceedings of
TOIT, Vol.l, No.l, pp.110-141, August, 2001.

[11] Chiyoung Seo, Sang—Won Lee, and Hyoung-Joo Kim, “An
Efficient Inverted Index Technique for XML Documents
Using RDBMS”, Information and Software Technology
(Elsevier Science), Vol. 45, Issue 1, pp.11-22, January, 2003.

[12] PF. Dietz and D. Sleator, “Two Algorithms for Maintaining
Order in a List”, Proceedings of STOC, 1987.

[13] T. Grust, “Accelerating XPath Location Steps”, Proceedings
of SIGMOD, 2002.

{14] Q. Li and B. Moon, “Indexing and Querying XML Data for
Regular Path Expression”, Proceedings of VLDB, 2001.

[15] J. McHugh and J. Widom, “Optimization for XML,
Proceedings of VLDB, 1999.

[16] D. Floresc and D. Kossman, “A Performance Evaluation of
Alternative Mapping Schemes for Storing XML Data in a
Relational Database”, Technical Report, INRIA, 1999.

Dy

e-mail : kyonam@incheon.ac.kr

1997 Aty AR EAZE (3}

1999d QAW AREATatal
(mwa }\].)

2003€ ~ &) A E T A WENTE
EREEH

A Hop: gZo) AR A, XML,

AFAS

o
S

PR

e-mail : yswooo@incheon.ac kr

1986 Bt AT TSI

1988 shokol st AR EAN T3
(F3HAL)

19929 grgdgte AR E I

1992 ~&A ¢
Sl Eof: G50 BA e, XML, MEHAZZ Y

ANea ARFNTHG w5



