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A Technique of Converting CXQuery to XQuery
for XML Databases

Minyoung Lee’, Hwan Seung Yong™, Wol Young Lee™™

ABSTRACT

The existing query processing technique for CXQuery, which is able to query regardless of knowledge

about XML document structures, is difficult to manage because of table join for query processing and
results return, mapping XML documents into relational tables, and so on. In this paper, we have developed
a converter capable of converting CXQuery to XQuery in order to make use of the query processing
techniques for XQuery progressing standardization. The converting speed of the converter takes a trifling
time as much as negligible quantities in comparison with the total query processing time. This is also
able to query directly XML documents regardless of relational databases, and users can query without

knowledge about XML document structures.
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for $c in doc()
where year=“1994" and genre="action” and
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actor="Jean Reno
return title
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for $c in doc()
where genre="action” and actor=*Jean Reno” (E2)
return title
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o 714 genre="action”°|2hH= 27l thal XQuery
AE Lo 2 uhto] F7] JfME WA XML FA 9|
A genreclgte Hlo]E olEF Holy o Es
“action”©} 7} 4 Q= RE I}
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//genre="action” OR //@genre="action” OR
//genre//*="action” OR //genre//@*="action”

& ZAE CXQueryE 9 actor="Jean Reno” ¥
T & o] HEtd Ao,
//actor="Jean Reno” OR //@actor="Jean Reno”

OR //actor//+*=“Jean Reno” OR
//actor//@#*="Jean Reno”

Return 9] title2] 7ol = dio|g o]Ext Fof
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for $¢ in doc()

where ($c//genre=“action” or
$c//genre//*="action” or
$c//@genre="action” or
$c//genre//@+*="action”) and
{$c//actor="Jean Reno” or
$c//actor//+="Jean Reno” or
$c//@actor="Jean Reno” or
$c//actor//@*=" Jean Reno”)

return $c//title
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for $c in doc()
where ($c//genre="action” or
$c//genre//+="action” or

Sc//@genre="action” or

$c//genre//@*="action”) and

($c//actor=“Jean Reno” or

$c¢//actor//+="Jean Reno” or

$c//@actor="Jean Reno” or

$c//actor//@*="Jean Reno”)
return $c//@title
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<!IELEMENT movies (movie+)> <!ELEMENT movie (year, country, genre, title,
<IELEMENT movie (country, genre, title, director, actor)+>
director, actor)> <\ELEMENT year (#PCDATA)>
<IELEMENT country (#P°CDATA)> <IATTLIST year yyyy CDATA #MPLIED>
<IELEMENT genre (#PCDATA)> <!ELEMENT country (#PCDATA)>
<IELEMENT title (#PCDATA)> <IATTLIST country name CDATA #IMPLIED>
<IELEMENT director (#PCDATA)> <IELEMENT genre (#PCDATA)>
<IELEMENT actor (#PCDATA)> <!ELEMENT title #PCDATA)>
<!ATTLIST movie year CDATA #REQUIRED> <IATTLIST title name CDATA #IMPLIED>
<IELEMENT director (#PCDATA)> )
32| 3-1. old| DTD 2A <IATTLIST director name CDATA #IMPLIED>
<!ELEMENT actor (#PCDATA)>
<IATTLIST actor name CDATA #IMPLIED>

E 3-2. 2% 3-10f ofst 7= IE HOIE

32l 3-2. tf|ojg] oj§o| EFsl0] LI2Es EF
Type | Data type Path Name
ELE P / movies 13 3-2 B4 T2 M= nameo]gh= H o]E o]
ELE P /movies movie o] 4o} HrEHL), o]of WE T2 FH goE
ATT L /movies/movie year o ¥ 3-33 )
ELE L /movies/movie | country ek CXQueryol 4 nameo] g} dlo]E o] Eo]
ELE L /movies/movie genre AFE-EHTHH Name9] 2+ /movie/country/@name,
ELE L /movies/movie title /movie/title/@name, /movie/director/ @name,
ELE L /movies/movie | director /movie/actor/@name | Z A 4719 A2 E 2 €3
ELE L /movies/movie actor FA ")

3.2.2 XQuery A "3

A T2 AR HolEL o] 4311 Holy o|Ex
oo g AAE Fox 19 tLs= dojEE &
ol 1 BA2E ol @ & Utk g EN FRE
ole 49 CXQuery® WHEL th&y go ¢

glolgo Add 7t do &L g3 2ok

s Type: tolEl7} de)HE(Element)$1 A fE
2] B E(Attribute) 1 X & A Fghch

* Data type: Hlo|E 9] 9IXE ¥&Et} F, Hlo]
El7} 9ot 229X A4 ==& 7R3 YER

AR,
o] ARE AAFc AFA] AR EE gAE o
=& B3 E 3-3. 18 3-28 9% 7= I Holg
= LSl A Holgrl 2d ==Y £
Data
o] k== e A 4k 9o} (HPC- Type Type Path Name
DATA 3) x4 deldes 714 4 ¢tk ELE P |/ movie
= P2l A5 dlolgr} A =ukg 71AS ELE P /movie year
L3t o] m=E A dEHEWNS 1A ELE L /movie country
W QAL zke 712 5 gid. ELE L /movie genre
= CQl AL~ "lo)ert 3+& 714 4 9le =} ELE L /movie title
A daHEL A3 Qe EFT ELE L /movie director
e Path: vjolelel B 7xle) ARE A3} ELE L /movie Actor
e Name: tlo]El9] o|§& A3} ATT | L | /movies/year yyyy
) - o . /movie/country/@name
S XML 419 A9 22 dlo|H o]&& wHE ATT L /movie/title/ @name ame
gted 718 4= Atk 1Y 3-2% HlolE o|Eo] =E /movie/director/@name a
Ae-9l DTDEMS nazd /movie/actor/@name




294 2EDICIoES =2X KM10A X3S5(2007. 3)
1) CXQuery#ol ¢8¥8 wlolg o|&d W3 A
22 EM TZ AE HolBoA e
2) Zt EM A2ERE 593 A28 FI}
3 7 dlolH 9] TYF 2= forE Y doc() B2

< 8t E
4) Zh tiolEl o] FEA FYF AR o]F BB
2.2 where# returnd 9] HiolH A28 3
nEdte] §

=

#tk. 43 Al =29 Data typed
Bk

%, 2¥3-17 22 DTDE 2t EAd) thal E2
2 XQuery® HEZIIH, 4 CXQuery Foll A%
# dlo]E o]& genre, actor, titled] th& X 3-29]
TE FE HoEZYE 1E9 HEE =
genre2] ¢ A Z = /movies/movie/genre, actors]
#4A A2 = /movies/movie/actor, title®) A A=
= /movies/movie/titlee] Bth, o 714 genre, actor,
titlee] FY Z 2= /movies/movie 9L & F 3
o}t @2}x CXQuery9 for $c in doc() & for $¢ in
/movies/movie® whto] Foh L3 where@ 7 re-
turn@ol] 2291 7 HoJHES F ulojy HZoA
Y ARE AT YA A2 wpito] Fof
ol2) g A o] vt XQuery¥& T 2t}

for $¢ in /movies/movie

where $¢/genre="action” and $c/actor="Jean Reno”

return $c/title

Ao 7z FRE 4 doHES ol ol
L) 9 =22 A% HEHE XQueryo|t). o
=Eo] AP u2 Qo] 2EY By g A
F A7 Wi diolg o]Fe vz 3 dst=
He 2 o] 75t

e T2 HH HolBoA Ze dHolE 9] o]y
Ebqlo] Put C2bd, vlofE] o] &3} 1 gk Alojof] =
tHE HojE o]Fo] AUH e FFo]7] g
o] A& 123t MAsto o} gt} 5, wiolg B Y
of ma} 24zt kg3 22 S ixY HE Wi
= olo] ma} 3Folo} ok

oL Q1 79 dio]E] o]Eo] 2EH F& A F

9lrt.
- /movies/movie/genre="action”
oP o] o'r‘ ;}/\l =& 71-t 7;1_?,0

T]____’ ;(}N L= Z} y»ro

j2E, JqE
HEFE}

0 A
E 7"L_

- /movies/ movie/ genre/@*="action”

- /movies/movie/genre//*=“action”

- /movies/movie/genre//*/@x*="action”
°C 9 A% S F /A M-S BF A

~ /movies/movie/genre="action”

~ /movies/movie/genre/@*="action”

~ /movies/movie/genre//*="action”

~ /movies/movie/genre//*/@*="action”

mEhx] 72 FH Ho|Hola 32 Hoje] 9] €]
of CHttH A= XQuery & thed 2}

for $c in /movies/movie

where ($c/genre="action” or
$c/genre//*="action” or
Sc/genre//*/@*="action” or
$c/genre/@+*="action”) and
$c/actor="Jean Reno”

return $e/title

3.3 A3E =X

CXQuery= 20| Folz]= HolH o]} o
oJE] gt Alold] BE ZRE sl H@TFCHIY.
o] A& AHEA7} HejE wf xpale] &1 Y& dlolE
ol 1 gk Atoldl] @ HlolEy} AFdHER) Ee
HlolE] ol& Aloje] ARE ojEA == U)s)
A8 A4 ot gds AL 9t oo ur
3 Ao HEjrle olgA Ao NFH AEZE
T A4St EA2A 2218 dlolE o)§3 &
T de BE BN 24EL A48 Wok
the A& ouidith. whebA] Ao Aol ALEA}

dste A& dioje o 32 Holg s}t
ZHE U B =FqAE o83 gy 3=
stz s o Meke BRe 3% FEE
AT Aol FH=zo i o wEk A
(threshold)& Fo 24 JIEE Hegct

g 59, 28 3-39 (@A E HolH o7 3t
Atolol] dojel dlolejrt A= Qe S, o1RL
322480 AR AAHY 72 golBola e
olE] e}yol mel ZAo 72 Wt w3l dojE
ol&F & Atolo Al A ge NAFFozH
A2 g5t

ol« _|

—?L o
sl
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(b)elelE 3t A

a7 3-3. Hiolejziel AHa|

a9 3-39 (Bl A genre®} actort &S movie
o &3] AR title T2 movied) &3 Uk (b)
E 73 Y8 A A AR 43R g
AFE 7tAY & 7hsAe) 3o welA Z} Holy
Al w2 34 kS E 2 2 M genre, actor, title©)
22 49 M AHRE NEE 5 JEE Ftodof
gt ol 3] AHEAt HA: Y H2E =3
¥ 4 UA=E 81 o]F CX-Thresholdo| 2t 3}
At & AR B3 A2 A3 retun A9 H
OlHE J|EL.Z returnZ 9] HlolEl AZ Y Aol
ZAZ9 d¥E& CX-Thresholde 2 =43t}
e CX~Threshold ©] 09! 7% whered 4] do}g]
9} ZE retun A9 HolEHY F2E T3
=3
® CX-Threshold®] 191 7-$: where@ 2] ©o]¥
9] HEE return A9 tlo]E e REAIx 2] A
28 ¥

3% 3-4. CX-Thresholdol| & HE| A4t

99 A oz NEEE 2T A 19 34
9] Aol i3 FAHE XQuerye 2AA B} =

/movies/movie/title, /movies/movie/genre, /movies/
movie/actor®] 7 return@ 9| title®) AR E 7)
£92 CX-Thresholde] 0¥ 724 TE AE=
/movies/movie/title®) € HolH A2 23 5
ofof &}y CX-Thresholdo} 1§l A$d& ZE A=
2 3 4 99 /movies/movie’t FF A=, 291
29 F A4 92 /movies’t 3F A== 235
ojof gt

39 3-5004 &4 gl ol A XQuery ]
A7Ee ¥ 3-49 2

(b) &*12

18 3-5. CX-Thresholdg ztol] e =25 Z=z
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E 3-4. CX-ThresholdzZtdll Z XQuery M4

CX-Threshold : 1

CX-Threshold : 2

(a) for $c in /movies/movie
where $c¢/genre="action” and
$c/actor="Jean Reno”
return $c/title

(b) B8R &

(a) for $c in /movies

(b) for $c in /movies/movie

where $c/movie /genre="action” and $c/movie
Jactor="Jean Reno”
return $c/movie /title

where $c/genre="action” and
$c/actor="Jean Reno”
return $c/contents/title

3.4 CXQuery2| ctolAd siA

CXQueryd] %9 tlolH ©|E7 vlo|¥ et o
Alsf ol et Ao AeAl 22§ dolH ol &3
He 2EEE BE BAY 24ES HAEY 48
£6], actor®} “Jean Reno” ¢ %2 AzhaH )

<actors>

<theater>

<actor> Jean Reno </actor>
</theater>
<movie>

<actor> Jean Reno </actor>
</movie>

</actors>

AF8-2HE movied] actor?hg AAEE
% CXQuery< theater?] actor ®£3+ F
wEaly] wZol Aol XrlE Ho F
E% go} Fr} o] A¢ AHgAE £
3 oljolx BHAF AFNES 44 Hroh

for $¢ in doc()

return name

AR&2}} titled] nameS ¥ Ao 1Y 3-29 2
DTDE 7k EAd W3 99 22 CXQuery

o2 A3tye 1 A H2l7= namedl T

st a/lle] ZZE FotA |
/movie/country/@name

d o

/movie/title/ @name
/movie/director/@name
/movie/actor/@name

ALE-217) title®) name &3 AATH FX
o} 8] 7] name°] £ XE =2

3L
=
v

CXQuery7t B83 B2 di2l dlog o]Fte
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E =79 CXQuery9 XQuery HE7|E Micro-
soft Windows XP professional $74& 7|¥leg #
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<movie>

<general_info>
<year>1994</year>
<country>America</country>
<country>France</country>
<genre>drama</genre>
<genre>action</genre>

</general_info>

<detail_info>
<title>Leon</title>
<people>

<director>Luc Besson</director>

<actors>
<actor>Jean Reno</actor>

<actor>Natalie Portman</actor>

</actors>
</people>
</detail_info>
</movie>

(a) B LFBA/LHUE B8
<movie>

<production year=*1994”

country="*“America’ ‘France’”>
</production>
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<movie>
<year yyyy="1994"></year>
<country namel=*America”
name2=“France”></country>
<genre fypel=“drama”
fype2=“action”></genre>
<title name="“Leon”></title>
<director name=*Luc Besson”>
</director>
<actor namel= “Natalie Portman”
name2= “Jean Reno ”></actor>
</movie>

©) N EFAA/NEDFE 44]

<movie>

<year><yyyy>1994</yyyy></year>
<country><name>America</name>
<name>France</name></country>
<genre><type>drama</type>
<type>action</type></genre>
<title><name>Leon</name></title>

<detail_info genre=“‘drama’ ‘action’” <director>

title="Leon”>
</detail_info>
<people actor=“Jean Reno”
director="Luc Besson”>
</people>
</maovie>

) HIZFAA/NEHFE B

3% 4-1. movie HIO|E|g] Clokst

DTDx 2E9 Ho|H o]FXE M & U3t
A FRE RojX JSoE 2Ae] Edsln Y=

<name>Luc Besson</name>
</director>
<actor><name>Jean Reno</name>
<name>Natalie Portman</name>
</actor>
</movie>

(@ M EFAA/LHRE 4

- <year>1994

<country>America
<genre>action
<movie>
<title>Leon</title>
<director>Luc Besson</director>
<actor>Jean Reno</actor>
</movie>

/genre>

</country>

- </year>

(e) X¥ A /A= HE ¥4

~<genre fype=“action”>
<country name=*America”>
<year yyyy=1994">
<movie>
<title>Leon</title>
<director>Luc Besson</director>
<actor>Jean Reno</actor>
</movie>

</year>

</country>

b ot ME oIk me o
Euo] me} ol EAS oz s

- </genre>

() ZFRA/AEADRE 44

A 7=

CECE

Aol gol

A X = {genre, year, title, actor, country, director}
EZS ARYS & 5 AUtk AR E1& u2
B2}, of7])4 do]¥ o|& year, actor, genre Alo] <]
TAZE T BAAA obdA), =3 Ho|eirt dew
EQA REHFEJA wte} 24 18 4-13 2
o] Y& 7t U 4 28 4-1(e)oll A year,
genre, actore= LEHAEZ X yeardtd] genre”},
genre¢tell actor’} £FE BHS ke (a)E o)
HE Alojol TFHAE ZA et =3 19
4-1(D) A year, genre, actore LI DA ZA ol
o g2 HEHRE L, (b)e NEZHE ge 2z
25k N2 xgBAE oYtk 23 4-1(c) A year,
genre, actor= MEZ 53 #AZN HEJREE
Aste] ge 33T AT (e dIUVEE 4
A3t S 38t Stk o9} o] BN 72

2Ry F A TRE HolE Alolo] ¥i/mE
g delHE/JEGRE wa} UE 3 9l Fe
9 B = oo we} bl el 47 Hol
Hel F/FT oldd ¥4 F2E Vo FuF
ddstin d9e B4 728 ZE2E 39 A

Fe Ao Urol Azsar.

4
N
s

[¢]

4.2 &9 x| ot

AR AHEAL QIEIH 0] A5 $8 CXQuery
INPUTY] for, where, return@-< 282 453 3
A %S A 43t distance® 2HE 5 AUt
Yol ¥u¥ With DTD, No DTD, All XQuery

E % 58 29399 XQuayzE WY 295
a4 = Ak

= T



298 ZHEOIQOES =2X HM10A XM3=(2007. 3)

3 CXQue » Xf)er Cver

e
far 1in doc()

BB it i o e o A s A SRS

e With DTD: 4] F2& of= %9 XQuery
Z 4434 DTDH Y] A" ydEe=
PROPERTY _> Set DTD Directoryoll A =%
& 4

eNo DTD: M #2& 22+
g @

* All XQuery: 919 ¥
= A3

Z%-2] XQuery

A A9 XQueryE &

o

92 W7)o) E29] CXQuery & 98 &
A FZ2E 2= 74%No DTD HE)9} 4 &
Z olE ZA$(With DTD)E Zzt A8 A7 date
Y 4-39% 19 4-49 20 &, 19 4-39
A9 DTD7} §17] e 2o 28A 3 &8s 4
3t A PR dEglel FAE 4 Y=E 313
3 22 Pejo] Aol oz HEAICH £ 27 44
o e A%E FA DTD7F 7] W2 483
Ao Fe 32%™olA AdFT AAHY & EAEY
DTDE #4351 dd=sl=(x)7t ALEHRA g2 A
23 AoFoz Wit

in doc()

white lgenre="action” and actor="Jean Reno"

fitie

r§i in uc()
!vmere ($iffgenre="action" or $ilf@genre="action"
Lor $ifigenre/m="action” o §igenreff@ ="action”)
-  and (§itacior"Jean Rena” or $ifi@actor="Jean Reno”
> Euv Silractort™="Jean Reno" or $iflactorti@'="tean Reno
Sretum Sute

ere ($ifgenre="action” or $i/@genre="action”
Sirgenreli*="action” or Sifgenreli@"="action”)

d ($Wactor="Jean Reng" or $i/@actor="Jean Rena™
$ratton="Jean Reno" or $illactorli@’="Jean Renc) 7 9
return $i@kite 4

ty 8 XOuory CORVEHET

$iin imovie
where Sigenre="action"
nd Siactor="Jean Reno* and Siactor="cean Reno*
turn Sifite return Siditie
or §1in fmavie far §i in yearic Juntey
E where §udetail_info/@genre="action" : whete Siigenre="actign”
nd $ipeopie/@actor="Jean Renc* and Siigenremoviefactor=*Jean Reno*

turn $idetal_info/@htie return $ugenrelmovientite
or $iin fmavie §iin imavie
 where Sigeneral_infoigenre="action" i where Sigenre="action”

+and $udetail_info/peoplefactorsiactor="Jean Reno” and $ifactor=". 8an Reno*
-~ retum $udetall_infoftite $return Sistie
T z siin
ere Siigenre="action"
and Sugenrely2arimoviefpeoplel@actor="Jean Reno®
s, etum Siigenresyearimavieftie

here Siigente:

Tor $1in imovie
here Siigene ral_infosgenre="action*
+and $idetail_Infofpeoplefactorsiactor="Jean Reno*
: for $1 in Imovie
{ where $ijgenra="action"
% and Suactor="Jean Reno”
5 for $i in yearic ountry
here Sigenre="action* where Siigenre="action®
d $iactor="Jean Reno" @ Sigenremmoviesactor="Jean Reno”
r $iin imovie ers» in imavie
here Sudetail_infoi@genre="action" 1) where Siigenre="action”
- and $uactor="Jean Reno®

For 1 1n doc()

where ($ufgenre="action" or $i//@genre="action"

© or Sittgenreir="actior® or $ifigenrei@r="action’)

r i in doe(y

15 where (Siigenre="action" or $ilf@genre="action"
 or Sifigenrel="action” or §igenren@r="acnon")

for §1in fmovie

where $igenre="action”
and Slgenretyearimavelpeoplel@atior="Jean Renc”
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€ #Hdizte] Y A2 E ol XQueryE A gt
A T2 (@~ O7A 778 dah B39 XQuery
A o) Fo| CX-ThresholdS A3} gishe wjel 2
FE ¥ 4-13 2o

CX-Threshold& th¥stAl 223t XQuery%—
AR dAe B 4-2¢ 2od] &4 FERE 2¥
4-1 (a)~ (D& Yd o2 At &, CX-Threshold
°f 191 ZAfde IT ZAEE I #HdE Y
/movies/movie’} % W22 29 A= F 94
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F AR EF (e)~(NAF HolEHE Atole &A%t
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E 4-1. CX-Threshold & X|&E&tX| USu MAME XQuery
3% XQuery EXTZ
for $i in /movie e
where $i/genre="action” and $i/actor="Jean Reno” E,j)a]f EE} ‘éjj—lﬂ/
return $i/title T
for $i in /movie W] 3 3k
where $i/detail_info/@genre="action” and $i/people/@actor="Jean Reno” E}ﬁ)E]a]E -ﬁ‘f} = 7;1_/8%
return $i/detail_info/@title - 0=
for $i in /movie i
where $i/general_info/genre/@type="“action” and (c)u)| 2 3tA/
$i/detail_info/people/actors/actor/@name="“Jean Reno” JEIHE 49
return $i/detail_info/title
for $i in /movie )
where $i/general_info/genre=“action” (vl X 3aA/
and $i/detail_info/people/actors/actor="Jean Reno” deHE 44
return $i/detail_info/title
for $i in /year/country sh3)
where $i/genre="action” and $i/genre/movie/actor="Jean Reno” (o‘e])g :3} = 7;/
return $i/genre/movie/title =T e
for $i in doc() s
where $i/genre="action” and $i/genre/year/movie/people/@actor="Jean Reno” g‘)g‘é} ;‘%2]/ 53
return $i/genre/year/movie/title —Rar= At
E 4-2. CX-Threshold 2t2] wslol| 2 XQuery
CXSE)’II;ihre A E XQuery 21z
for $i in /movie/movies
where $i/genre="action” and $i/actor="Jean Reno” (a)
return $i/title
for $i in /movie/movies
where $i/detail_info/@genre="“action” and $i/people/@actor=*Jean Reno” (b)
return $i/detail_info/@title
1 for $i in /movie/movies
where $i/general_info/genre/@type=“action” and ©
$i/detail_info/people/actors/actor/@name="“Jean Reno”
return $i/detail_info/title
for $i in /movie/movies
where $i/general_info/genre="action” (d)
and $i/detail_info/p eople/actors/actor="Jean Reno”
return $i/detail_info/title
for $i in /movie
where $i/genre=“action” and $i/actor="Jean Reno” (a)
return $i/title
for $i in /movie
where $i/detail_info/@genre="action” and $i/people/@actor="Jean Reno” (b)
return $i/detail_info/@title
2 for $i in /movie
where $i/general_info/genre/@type="action” and ©
$i/detail_info/people/actors/actor/@name="Jean Reno”
return $i/detail_info/title
for $i in /movie
where $i/general_info/genre=“action” @
and $i/detail_info/p eople/actors/actor="Jean Reno”
return $i/detail_info/title
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