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Abstract In this paper, we introduce a structural redundancy method. It reduces the query
processing cost incurred when reconfiguring an XML document from divided XML data in shredding
XML documents into relations. The fundamental idea is that query performance can be enhanced by
analyzing query patterns and replicating data essential for the query performance. For the practical and
effective structural redundancy, we analyzed three types of ID, VALUE, and SUBTREE replication. In
addition, if given XML data and queries are very large and complex, it can be very difficult to search
optimal redundancy set. Thercfore, a heuristic search method is introduced in this paper. Finally, XML
query processing cost arising by employing the structural redundancy, and the efficiency of proposed
scarch method are analyzed experimentally. It is manifest that XML read query is performed more
quickly but XML update query is performed more slowly due to the additional update consistency cost
for replicas. However, experimental results showed that in-place ID replication is useful even in having
excessive update cost. It was also observed that multiple-place SUBTREE replication can enhance
read query performance remarkably if only update cost is not excessive.
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"ol 2= Wo] 2& & Urh

6239 A¥& B3], F5¥ SUBTREE 7ol o
3 AR 2t AT Al WALl BlEo] ul$
BoldE 28 AT £ Atk "k vk a#g
dQlo] He WRE k=50 vy, 283 =258 A
9|3t SUBTREE %7} FE%g u2ishe ol Aok
o2, 1% 14, 9 o #E AoE I
'/play/act/scene’dll ¥ SUBTREE %z} o] 9F
B, skA9 ' /play/act/scene/speech/line’e] BL 7Y
2lo] glthd, LINE == |85 Al9j§ SUBTREE &%

XPath A9)7} Fo]AW, 1 SUBTREE 2% ZFEd
@A LINE ==% dzstd "ok iAot 9% 29
HE go| uje Ethd, LINE =59 42 H& f&
o, g A 44 uLg FASn ¢AE
SUBTREE %7 $8& AHAE= Ao fI¥ 4 )
ok w2 ol HA FE AL ¥y A9 v
£ BN Egiz o] Ao} 3}

One-place®] 7% #3¥ SUBTREE ZZ5& 43
371 $iste], w3 99 HEAF AYE ==F5
SUBTREE &zto] 47Z3}7] ¢sled, 17 49 & o
W A7 AEH(stub) FBE A}&3jdof o) B A7
qMe olzst FRE sl ID AY ;L o83k
gz 19 5% PLAY =T ©¢]3l& one-place SUB-
TREE $EA7] A$E HdZEd, 1Y 49 '1/13'9
A4 2EH & ZHe §9 SUBTREE &Zo} 1Y 5
9] A9 SUBTREE =Z¢ #43% DOM E49
PLAY xX¢] STUB oE#HEJ} lo] ACT Rt
9] STUB oJE&8RE7} 13¢] ACT =z 973" &
ek oldd e XML doleldls ZAEA] 9=
STUB ©JEg]¥E+ SUBTREE Zzte] &2 Ale] A
Agrk



184 FEAEGI=EA

5. 285 KAM0| YTAFE 0123 E
55 By

HE dHoleplo]2o] EEld AAVANA duy 2
tioletE dAse Qe dHeolg A Ao A
Fatal DBAZ $4o2 ANk s XML
ol s WPste 89 BE HAH X
& ol AL e ol Aol B 5 sl o
Ustd, 288 22 dHolEx, ul$ B33 SQLEFS
2 A A4E & e e B XML 29 EXE,
Eg ne i3 e FE TS0 Be 5 W
o5
%

tlo o o

o)tk whEbA 34 WAL zelE AukE o] v
SHAAN ERH FE dolgs Asoz gz
=371 "3
AR olHF BARAE 7P F2 HlolEr] o
2¢] NP-hard ojt}. H&# [18]2 Ho]elgolatg-=
oA B, AL At FIFHEL FE AAE (mate-
rialize) 8 HE(views)9 2 AFL FAsh= EA
& tFA=, 288 EA7F NP-hardold, g4 Y
o2 E4A0] du#]ZE(greedy algorithm)o] v]-$ &
HolThs AL B¥lu} Ut} o) BAE E 97y HAg]
T24 FE dojgt g EAZ HA W (reduce)d
T UASE & F Y=H, 2 ofE AFHoz tiew
2t 1) F3EE [18]4M9 HE "r=z e BE
Aole ojd XQuery FE sk A FHAE SQL A9
2 73E F 1, (2) A43E B B AT
separate [D®} VALUE $&o2 7+3d & 1, (3)
742 Aol Ale] Heof Al @A v gL 9A] XML 7
A Ao Al FRA FE dolele AN d#AA ngo
E 78 £ Q7] g2l geld B 7oA s g4
€ A% shel 3EA (heuristic) WHOE &A1 o)
LuHEFE AHEEen olE A3

5.1 Jkset =5 HI0IEl] HA

B dFdMe £440] ¢ugE Heeo A WA &
Ae BE 753 38 Holgs dAs = Aotk
Fol3 DTDAA 8B & e ZE 7153 T8
olelEE Aol k. FAY 2T 5 FE
olete) S w§ ZEE, suhy APA PP Fol
72 ZA2ke] Aelo] & 4% F F Ju FE UEE
To g FFEE WS AMEET e FE dlo
et} A4He SUBTREE %2zt £¥, VALUE #d &
5 ID 2 389 £M5 etk

«SUBTREE %7} &9 g7

(1) BE Fo47 XML A& thsly =g 158
MULTIPLE-PLACE SUBTREE %z} £EEZo| 94
F} (4714 ONE-PLACEY 9% n#=x] 922,

= N

+
=

dolelilol X A 32 A A 2 Z(A064)

(2) (DA F87W SUBTREE %z FEEd s}
o A5 PAL dodlE =2EL W AUl ¢
4 dA"ECh SUBTREE %7 B9 mxd AN
AR HE& doye =25 A4S Yl B 4
TolAMe 2+ B4 XML A7t 94%e nxE SUB-
TREE ZZ &9 ¥ =Zv], 4% P& 5T +
(¢f), 2 A9 Y WESFw) T AG249] A
g Iz 2 =&l 53 YAk threshold)E HolAd
3% olE H¥de IS AMEETh

d2, 19 69 DTDY g XML ALse 138
7%, o3 & SUBTREE %7z £2Eo] dAdc}
(Q5€ FA=F 742 HEE Z=r sHRsy, waA j
EEe A2 A4 A4 HELE dodE kol
‘multiple-place /a/b/d’, 'multiple-place /a/b/d - {j}’,
'multiple-place /a/c’, 'multiple-place /a/b/d/c’, 'mul-
tiple- place /a/b/d/g’, ‘multiple-place /a/b/d/g -
{i}', 'multiple-place /a’, 'multiple-place /a - {j}’.

23=4 ¢ ONE-PLACE SUBTREE 27 23
o st Hrhs 52%7olA 4AwWE GetReplicasCost 3
T A3 Ald] o]Fo)ATh. F 'multiple-place /a/b/
d/g’7} WA optimalReplicasol E3@ AFolgd,
d 69 ¥4 4AEAY ‘multiple-place /a/b/d'E =
7¥& #A$-, ‘one-place /a/b/d'E AFoE HrFHTh
MULTIPLE-PLACE®} ONE-PLACE®] 9r|4 2Eo)
dold S optimalReplicasol]l WA TFgd AL oM
Al 3l=d], & ol"| ‘one-place /a/b/d'7} HHE A3}
olzhg, 39| '‘multiple-place /a/b/d/c’= 13E 4= gtk

Q1. return /a/b/d
Q2. return fa/lc
Q3. return /a/b/d/g
Q4. return /a

Q5. delete j

\
e \ N
\ N
e o A ° o »
/ N, N
p s

¥ 6 SUBTREE &7} $X9] 97

+VALUE #AY $59 44

(1) o® XML oo #dE, Y ZA2Y9
VALUE HREE 257} 3¢ 99 Hol88 FEie
Zswol axguk 9= 4249 XQ39 AL, ‘Ti-
T2-T13-T28-T359] Y #A=Ael Cl, C8 (23
VALUE #H¥Eo| C598 Eiste Aoty 99 gol&
T3HE FEHE 398 EAd:

$S as /play, $T as $S/act, $V as $S/act/

scene/title,



T2 FHE A8E XML 24 deo|dozs] BUAF 185

inplace_value $S/title, $T/title, $V/title into T35.

Abal, ol| XML Helo] #3te] g & 4+ A=
o8] REZHQA VALUE &Y FE5° 15" F# A
g o2 XQ3 i v Ze ¥E3F VALUE #
H FEES 18T & Utk

inplace_value $S/title into T2, inplace_value $S/

title into T13, ...

inplace_value $T/title into T13, inplace_value $T/

title into T35, ...

inplace_value $S/title, $T/title into T13, inplace_

value $S/title, $T/title into T35 ... .

3hARE 4248004 dWEERe], ID Y SE H
3l VALUE 24 58] 714 4 = Ao HLe +
o} HolE2HE Ao FRE I ZAolmg, B A
gME FY A= EE VALUE #HPEo| shig
#}Y) HolE2 FEH: ZA99e 13tk

(2) FolR 2z Ao st} 919 zpgo] WE=T,
THoF SEPARATE VALUE ZH $8o] 7153d @4
Hoh 42, XQ3%) XQ14EF H3to thge] A"

FOR $P in /play /* XQ14 */

RETURN $P/title, $P/act/title, $P/act/scene/title

inplace_value $S/title, $T/title, $V/title into T35

inplace_value $S/title, $T/title into T13

separate_value $S/title, $T/title, $V/title, $V/
speech/speaker into ST1
separate_id TI1(ID), T2(ID), T13(ID), T28(ID),

T35(ID) into ST1

/* ST1& SEPARATE VALUE Zd %2& 9%
BT HolEY #/
<ID HY FE EH

(1) F4R zhzte] Ao #3dle], Ao k=g Ao

A2l return /afal = XML')/bic/d/e
[/fh/jlolol = "XQuery'|/g/i/k/m/p

7Hsdt ID 2¥ FEE:
inplace_id Tu(ID) into T,
inplace_id Ty(ID) into T.
inplace_id T«(ID) into T.
inplace_id T«(ID) into T.
inplace_id Tu(ID) into Tq

9 B2 HE Y8 Y= 2 85 F0l7) A%
B olWel H=d) 93ty dAde RE ID 2F FEE
o] dAH} o2, 3¢ 79 DTD 1#Zof gt Aol
o @l de] == A-E, E-0, E~-P Alo]9] =2
FE Zo|7] % FHi9 ID €3 FEEo] EALM
(4714 2t ==7} PG E HolEL Tiw=gpolEta &
2, pol e 22 AR A4, detd E Ee
F 9 g dase A9t 2EERth 94 2 a7
A, o] o2 2& ML, ol 49 #AF F
w2 gok StATE Bhek 1 1R} gho]l WiF Ankd,
od 43 ID Y FES B2 71540l Aoy, ¢
o AthE 7Hs% ID B FEE9 7 AAERE @
2 Fzro] Ad Aol

£ dPdAe 41789 T o3y HaE&HA
SEPARATE ID 23 F5& a#skA] &gt

5.2 SMd0] ¢nB|E

o] WY& ¢xEF 5194 Kol upe}l Zo] o
shtg e FE dolekg s udth $4 GetNo-
ReplicasCost &< oJd FE dHojete A &
& 799 AA A9l H¥]® minCost (xQuerySets] 2}
T= 2 A A9 ugy FHE dolgd FA
(xStats)9} 2] NE(xWKI)E °o|&3te] Agct o
2202, GetAllPossibleReplicas oA, 94 d=8
FoJ XML A2E(xQuerySet)o] W3 RE 71ed
ZE d|ole}S(replicas)S A4tste A% 2 5
t % oW 38 Helgx 2HHA gL A5
Zt 7bss F8 doletvivte] ZF AA A9 uEE o
olg} TA(xStats)?} A WE(xWkID)E ©]§3d A
Aty 24 BE 7Fed 58 doElE (replicas) F
71 AL AA A9 ulgL JlAHeE FE dole
3t FZ(index)E& HHESITE oge® 1 replicas

- x)
%

®)

€

,,

e ya

(g)
@
@)

a9 71D ¥ FE9 €4
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[index].cost’} minCost Rt} AHobH while FZT2
fd3tx, 2 F5 doJele replicas2RE 2HA|H 0, X
o2 FHFHY FH 3 optimalReplicas)ol] EFTHT}
minCost9) #-2 replicas{index].cost2 gt}

GetReplicasCost  #49lAM= #A optimalReplicas
39 RE 7158 72 FE Ho)ES(replicas)®] AA]
A2 ulgo| g AtEth ada I e M &
2 A9 L& AL & doele HZE(index)S
wrgkgich, ghek delg FE dolgel 93 A A
H]-8-0] minCost2t} Ztld minCoste] #& 1 g
2 oiAH1, 1 5 PHE HFY FE JP =
2ok o8 M HA dY vlgo] ¢ o FopA
A & d7tx wrEE

A1nEF 51L& BE 7I5S F5 Holgse] BT F
Aol FE Q3] TPEL AT IHs8e
sutalAeh), Hotel B¢ A EREE Omm)E Z
EHne Fojzx A9 £, me 7MEH FE dHolEly
). &, while A o replicas?] 8 HolelE
o] n7iel AEe] distd AHIIEEBRZ, (m-1)=*n+
(m=-2)*n+(m-3)*n+ ... +(D*n ¥ ¥EHI GetAllPos-
sibleReplicas 49149 (m}*ng F71Foz2 ¢34,

ngi o]t}

et18]Z= 5.1 ABA 24| nEE

procedure GreedySearch
input:  xQuerySet: FoI XML 35 % 734 A=
xWkid: 2t XML Z<jojo] ik Yix AR
xStats: d|=Ea#H oz gokd XML dlolet A
AR
replicas: Fo|X XML &g U3 7153 S8
s
XZRMap: XML dleje}e] defeldoze) 99 Hn
output: optimalReplicas: A XML FSo] s HA
9 28 A% s
begin
minCost=GetNoReplicasCost(xQuerySet, xWKkld,
xStats, X2RMap)
index=GetAllPossibleReplicas(replicas, xQuery-
Set, xWkld, xStats, X2RMap)
while(replicas[index].cost < minCost) do
AddtoList(optimalReplicas, replicas[index])
minCost =replicas[index].cost
index=GetReplicasCost(replicas, optimalRepli-
cas, xQuerySet, xWkld, xStats, X2RMap)
endwhile
return optimalReplicas
end.

6. M8 ¥ 24

£ ZdHe &4 5 i AdE g4 wie) &
EXE B3] A 38 2 A 8L 2%
HE XML Wixrizg 9% XMark[19]9} Z2 43
dlolElEo] EAeAT, 53 B dpe 43 oxd
A3 AY dolelE: Hslte AFHom WE AF °
olg}E ALg-dlETh 4P 1 GHz HEY I 7L
CPU, 2GB "WEgE 713 9=% 2000 Auie} o3&
8i A, Zadhw doje Al oS Ag-stgct

6.1 ID &3 =59 AF

aY 89 Ay 2dg 3Rk ¥ 8b)e ¥
8(a)9] XML dlolelE Wgde WA Ad)viojth
IN-PLACE ID #¥ $5-& $8td T1(ID)7} T3, T5,
T7 HeolBEz ZFEH3y TIME T5 T7eZ,
T5(ID)e T722 FEHth SEPARATE ID 29 &
< 93lY T1UD), T3(D), T5(ID), TVID)7} ¥=9
HolEg &7 FEH F A wsly, ojd YL
2702 dh=(f = Z7A AP F HolEAAY
BE £/ 2 HoEY RE REZ ) 2 9 XML B
= A7t 13 89 2ol £y =3 XML 734l
A7t T1, T5, T74 sl F3HCH (f, JA £33 2
). 3% 8(c)e Ao #3le, Qle Al =58 =4
22 39 G2 =E=F AL Q5% El ==% =4
o2 3o E =28 A8, Q8L Fl =9 244
Hiske EE F =29 39 G ==& 443t o
714 w& Z+ "ol A Bz ofnijich

el A% wdoiA, T1, T2, T3, T4, T5, T6, T79
FZ ¥ Ztz 1000, 3,000, 9,000, 27,000, 81,000,
243,000, 729,000°]tt. webd RE HolBe & RE 7
A "HolBe HF FEF & 30tk AL2" Holel
AA Z7= < 100 MBo]3ith

a¥ Ya)9y 1Yg=Ze FES AR gL AL
IN-PLACE, SEPARATE®] Z$ol z+ "Aeolel 44
A A BRAET B Ao FS FH dHoeE
AREEle] 1 A9 X vigo] FEE & ¢ Ut 2
3 FEE AMEER & %499 IN-PLACE= 74l
Aol glo] A Az wEo] AL Aolrt gled, ol
AL 53 o) 4%E 5 Aok

<4144 4d9E RAAY, IN-PLACE ID $&& 7§

A At A FE diolete] A dBEE FAE

A% wge] A9 EA geth

+ Q69 Q9o Bsle], ID AP FE dlojgprt 1 =4

< wEste B9 D =258 HA4ske A AHeE

F Atk e Q67 QI s AMIA4E SQL E

Zro}.



F23 FES AMEE XML £49 ddo|de e EEAY

7
3

<!IDOCTYPE A [

<!ELEMENT A
<!ELEMENT B
<!IELEMENT C
<IELEMENT D
<!ELEMENT E

(B+,
(C+,
(D+,
(E+,

A17?, AZ)>
B1?. B2>
C17, C2»>
D1?, b2)>
(F+, E1?, E2)>
<!ELEMENTF (G+, F1?, F2)>
<IELEMENT G (G1?, G2)>
<!IELEMENT Al (#PCDATA)>
<!ELEMENT A2 (#PCDATA)>
<!IELEMENT B1 (#PCDATA)>

(a) 49 DTD

(AL,

187

% AN w=e 42

(D1, D2)

{E1, E2)

A2) {B1,B2) (F1, F2)

5 )

(b) 83 Feold

Q w L ES L

Ql. return /A[A1=stringl [/B/C/D/E/F/G/G2 8 0.05
V539 Q2. return /A[Al=stringl }/B/C/D/E/E2 8 0.05

Q3. return /A/B/C[Cl=string1 [/D/E/F/G/G2 8 0.05

Q4. delete /A[Al=stringl] 9 0.05

(o] ¢ Jo&= XML £4] FAHE P& AE ofadidt) )

Q5. delete /A/B/C/D/E[E1=stringl] 1 0.05
e Q6. qelete /A[Al=stringl [/B/C/D/E 1 0.05

Q7. insert A 5

(o] ¢ o= 3prte] XML #4 HAE §¢8ks HE gf7j¢ich)

Q8. insert G into JA/B/C/D/E/F[F1=stringl] 1 0.05

Q9. insert E into /A[Al=stringlJ/B/C/D 1 0.05

() A% A9
¥ 8 ID Y F&S 4%

AN

a @ @ ¢ ¢ O T @ O

(a) Z+ 2] ¥R (= &Y 29 HE * w)

tine, sec

EEERERR:

g

8

=3

03 04 05 06

vpdate propebifty
(b) POl w2 A Ho ujg

07 08 09 1

a9 91D FY FE ¥ dn a=

Q6: delete from TS // T1 IDE TUID)7} SEH HPor}
where exists (select * from T1 where T1.Al=
'PRINCE HENRY' and T1.ID=T5.T1_ID);

Q9: ResultSet rs=st.executeQuery("select T1.ID, T3.ID,

T4.1ID from TI1, T3, T4

where T1.A1="PRINCE HENRY' and T1.ID=T3.T1_
ID and T3.ID=T4.PID");

while(rs.next()){

il=rs.getLong(1); i2=rs.getLong(2); i3=rs.getLong(3);

T5, T6, T7 Ho]BE9 SQL insert E34E;

/7 olEg A} BALS 58 43S A% %S TR
}
< Q74 i, tolelg #g e T
INSERT #35°] wolet §1gA9] 28 HA o
Adsonzg D HAPE FE37) AF ¥x9
SQL B4 878A ge
«HlZ2 Q8& TIID), TID), T5(ID)E T7ezE ZFE

=5

Tl



188 HEAES| =R vlojetlolx A 2 A A 2 T(0064)

371 Y3k, ‘TL X T2 X T3 X T4 X T5 X T6
o F71HY Qe 7AW, Tse ov FEH
THID)® TIAD)E X371 & &@A “T5 X
T6'9 £20& 873
Q8: ResultSet rs=st.executeQuery("select T5.T1_ID, T5.
T3 ID, T5.ID, T6ID from T5, T6
where T6F1="PRINCE HENRY’' and
T5.ID=T6.PID");
while(rs.next(O)}{
il=rs.getLong(1); i2=rs.getLong(2); i3=rs.getLong(3);
i4=rs.getLong(4);
insert into T7 ..; // )& A4 4L FE Y
< 9% g ¥

)

A¥tH o2 SEPARATEZF IN-PLACEET o v
d%5& Rt} o] SEPARATEY #A$ 2 59 A=
& A% Mz HolERe F/1d 2w =F 1
olEeo} 3 Wxe] AN UWAo] 2F7FY] wjFolr)
Q29 SEPARATES 7%, %% Ao ujgo] tht &
28, °o|AL 2 Wx9 HolZdA T7ID)o 9Js) T1
(I TS(ID)Y 57} F7}3h7] w&olck

AWE A9 v 4o BHAMN FE doletd] &84
& H7] 9j8te], o Falo] ZF A9 24" AuE
ALt Alard 5= Qdth

Ci=GC*(1- P+ Cux Py (0<P,<1) 6-1)

A71A4 G2 QL Q2, Q39 EAE Alzke] Feol G,
= 74N 59 SAE ALY Folok P HA A
9 F B AYEe) AAF= Hlgs sz, waA
74 Aol FUte wE AukA Ao uHlge ZwdA
FE WYY 5848 49 2 4 Qo

2 9b)e TH=Ze el A4 Arl % s
Fod, s AWA A9 vjgo] BFo A 5+ e
£ RAFE Ards AL, ek IN-PLACES] 734
@4 vl F7A7Ie A9, Q8% Q9 o] &
E delets A% FrhEQ 2L "az e de)
7} &3 @obd, IN-PLACE ID $8& 2 734 A9
7t EAgks AFIAE WS fRslge Aoju)

FTES AMEEA ¥e A9 A A9 vige o
7t #35AH, o]AL Agd AMgd FEAAES H)
29 7 4 AJEQ H|Le] Fo] B2 ogxd
Zeojy, tAgt vtk A= AoEe Hlgol T I,
% PiMY 1 ol 1S & Aotk =3 1Y 8
o Ay mdle v g Aoy, uhek 29 A2
29 Holge &7 FrkAY, & XML == 3 g7
A& A7t F7HAY, fo] AN, XML 8% A
9] g wge A ZAFE 9L 2 Rolu

AH BAG B =292 VALUE HY FEo @
gAY W8S Agg Xy o Axe DAY

S5 A8 v 278 HAFon, v 424
X ddE ZAAY, ID Y FEAE g SEPA-
RATEZ} #-83 A97F 4132 sk

6.2 SUBTREE =2} £89 &8

SUBTREE ZZ F&9 &A% 93le], 27 10(b)
o] Bol= HAY A} D k== o|3l7} ONE-PLACES}
MULTIPLE-PLACEZ 4A¥HAt}k. Al == R7@o
2 A xE9 XML 3¢ Eg, DI =58 27808 D
=9 XML 8¢ EfE Adshs XML #% der}
St £§ F2 o g A Azt AEwy,
A3 dlolete] =)= diF 150 MBItk 18 10(c)
9 o, AEE, A Ae o3 A YWY FAES
A3t FF e 274 FE &L vt 42 W
Aol o3 F2 :=E7t 24419 @, ef ONE_PLACE
7} ojw] AA=lo] vk, Ti9] 7415 SUBTREE
Z7 89 & A FEY 5%7F HA stic}. vk
MULTIPLE_PLACE7} A4 SH{UATHE, T1% T49
AAHE 27t 8o F= 7 AF FZ9 5%7 F
A Q' O'= ONE-PLACEE 'M'S MULTIPLE-
PLACEE 9j#)).

a9 11(b)& AP SUBTREE %7 $EL xHg3)
© Aol AA A9 A7 HeL vl$ 4 AL 5
=% HAFT 2 B4 &dAME  multiple-place
('multiple-place 1')7} one-placeBt} B1€ &EZF o],
2 34 EAME A= 28 one-placet multi-
ple-place®} Zpol7t 8] =A @t o]EF olfe
one-place 3% 1% 11(a)9 Q1 2] A8 F SUB-
TREE =zt& dZ3te vlgo] W =27 BEUH, o
24 one-place®] 74-$ SUBTREE &zto] ¢17 w©]go]
=7] W&o, HAAZ multiple-place’l ©& Fald 4
27 B Aolgkal AR ¥ 433 FulEolA HH
¥ ZAAY, 'multiple-place 2’ SUBTREE %7} =&
tolel2 X F=3 AN v4S e F2 dYHES
Agg Aol o] A& BRE A AP vl LY 7}
T F2 4YREE 1 27t FE5 dolge) @gdshs 1
& mEola, A Ao Ay vl aE o= A
Told We] Q4 do| A vl83 golx|7] mEolct

39 119 Q4 A2 nHjge FEL AT wf uj
§ ®X oAL F5 Wy A4 F9 A7 wege =
sk X7le F2 8gle] Pk 1 ol CLOB 2
%2 VARCHAR 39 =7 $E2& DOM-343tT,
3 3gE EdERy B e deuEes e £33
I, itA] 1 EZlE CLOB £& VARCHAR #goz
Aste Wlgo] wig Z7] WRolu,
Q4: ResultSet rsl=sl.executeQuery("select distinct T4.
ID from T4, T6

Hir
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<!DOCTYPE A [ 3 XML =29 I& a4 10
<'ELEMENT A (B+, C+, Al, A2)> AN
QELEMENT B (D+, E+, B1, B2)> VTR L 000
CELEMENTD (F+, G+, D1, D2)> SUBTREE £% & v, a2 1,
<ELEMENT C (Cl, C2)> i;’%”&iﬁ%if‘/‘ ‘
<ELEMENTD (D1, D2)> -

T2
z:gtgxgﬁi? E}I:E]l‘ 55)); \ A w.si.82,00) (ID, €1, €2, PID)

ELEMENT G (Gl G2)> /
<!ELEMENT A1 (#PCDATA)> /V/ 14\'\ TS I N
<!ELEMENT A2 (#PCDATA)> .o onmdy, || 51527 \
<IELEMENT Bl (#PCDATA)> /

<IELEMENT B2 (#PCDATA)>

\\

T6 T7 \o\ I N
D, FJ, F2,PID) (D, 1, 62, P1 1,000,000 \

>
(a) 438 DTD (b) 49 Haol A
Q w | f B st
e Q1. return /A[Al=stringl] 12 0.05
Q2. return /A/B/D[DI1=stringl] 12 0.05
Q3. delete /A[Al=stringl] s 0.05
Ol doji= XML 24 AAE A 4= A& 7 ET) '
0.05(T1o),
A Q4. update /A/B/D/F[F1=stringl ]/F2 set stringZ2 5 0.05 0.05(T1),
0.05(T4x)
Q5. Insert A
(clefe Foje ste] XML 24 dAE Hyds He| 5
elujgtet )
1% 10 SUBTREE 27 #&2] 49
& _ e
mw ( -1 no replication
K0 [ no replication | |-O- one-place
[ one-place -t multiple-place]
A0 % mubtiple-placel AW | |4 multiple-place?]
o 3
2 & T
g £
E -
1000 -
w0 ap
0 1
a @2 B 04 05 66 07 08 1
Q Q @ 4 @ update probability
(a) 2+ 2 vl & (= 9Y Fo v+ w) (b) Poll ok2 AH A9 ul$
1% 11 SUBTREE %zt 8 439 Ay aejxzx
where T6.F1="PRINCE HENRY' and T4.ID=T6.PID"), rs2.next(); clob=rs2.getCLOB(1);
while(rs1.next()){ DOM-parsing & 3t3, 7341 ¥, ¥3E EE
il=rsl.getLong(1); CLOB @Yoz AARsI= 7%
ResultSet rs2=st2.executeQuery(”select T4FRAGI1 }
from T4 ResultSet rsl=sl.executeQuery("select distinct T1.ID

where id="+il+" for update”); from T1, T2, T4, T6 where T6.F1="PRINCE HEN-



190 RS = A HolE o] A 32 A Al 2 Z(Q0064)

RY’ and TLID=T2PID and T2ID=T4.PID and
T4.ID=T6.PID"); while(rsl.next()){
il=rsl.getLong(1);
ResultSet rs2=st2.executeQuery(“select T1.FRAG]
from T1
where id="+i1+" for update”);
rs2.next(); clob=rs2.getCLOB(1);
DOM-parsing< 3t 744 ¥ HAY EFE A
CLOB Adeg Afse &% ;
}
update T6 set T6.F2= 'DOMITIUS ENOBARBUS'’
where T6.F1="PRINCE HENRY’
o]#H3 ul&& 7AANEE SUBTREE %2zt £Eo &+

(sw)st o 2Z+e] B A7)d 9F& L=tk

6.3 2AIM0| YDIES 0|BsH= EM W9l Ms

=Y

2 M 5394 AANE 24 whEE Agsiie
W, 4¥S A8 2¥ 19 Agxde] A5 XML el
EH1218 AH&3tSich BIE o dlelete] =7i7F 7 MBe]
Ak, e g oAy W AFAY, GE 2R g=
INDUCT, PROLOGUE, EPILOGUE xZo] 219]839l
#e AZFeZH, 1 A7)E 200 MBE $7F Al
AY Adg gsle, 19 12)9 22 2 79 Ade
Aostgem(15 Mo #5Ae 10 A A Ae),

Q w
XQ1. Return document(”a_and_c.xmi”)/play/act/scene/speech/line 100
XQ2. Return document(”hamlet.xml”)//speech{ speaker="HAMLET”] 100
XQ3. (4.289 3) 20
XQ4. (432 A2) 50

#5749 1xQs5. FOR $S in /play, $T in $S/prologue//speaker,
$U in $S/act//speaker, $V in $S/epilogue//speaker 20
WHERE $T/text()=$U/text() and $U/text()=$V/text() RETURN $S/title, $T

}

XQ6. Return document(”hamlet.xml”) 100
XQ16. Delete document(”“a_and_cxml”) 10
XQ17. Delete document(”hamletxml”)//speech{ speaker="CORNELIUS”] 20
XQ18. FOR $S in /play/act/scene/speechl contains(./line/text(), "love”)] 80
UPDATE %S { INSERT <line>Marking</line> }
73349 [xQ19. FOR $S in document(”othello.xml”)/play/act{title="ACT I1"]/scenel con
tains(./title/text(), "SCENE III")] 50

UPDATE $S { INSERT <speech><speaker>IAGO</speaker> .. </line> </speech>

$S as /PLAY, $T as $S/ACT, $V as $T/SCENE

[ID replication]

XQI rl. inplace_id TI(ID)
r2.  inplace_id T2(ID)
r3.  inplace_id T2(ID)
rd.  inplace_id TI13(ID) into T36
5. inplace_id TI(ID)
6.

into T36
into T36

into T13
XQ2: . inplace_id TI(ID) into T24
r7. inplace_id TI(ID) into T28

[VALUE replication]

XQs:

XQI9: ri5. inplace_value $T/TITLE into TI3

B Fol3 Aele] B3jel Aold BE 5 F
a9 12 §440 YuAEE olgste BYH 9

into T28 XQ6:

(a) 48 A4

[SUBTREE replication]
X4

r20. oneplace_subtree $V

r21. oneplace_subtree $V - {($V/SPEECH/LINE}
r22. oneplace_subtree /

r23. oneplace_subtree / - {$V/SPEECH/LINE}

rl4. inplace_value $S/TITLE, $T/TITLE, $V/TITLE into T35

B Hl—l‘:}:]

=

el 49
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O 139 adzs FEF 8440 daelEd 9
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& A 89966201 ¢meElFE 51 F 39 F
Z Wge 8l49RZolTh ¥E UmelZo] AFe 3
(80,994 2)5 EAFA EsFPAR 2 Aol wW$ &
& ¢ 4 UTH498%). while FZ9) BHE 35E= o
A oz os 458 &4 5 Uk

Avioles TEL AEHA F B Akl Mg Z
atolE Jxes FE dogEe] s RAojuidzE,
21, 17, 13). °]H3 FE HolgtEL olulx wWE Ao
S 98t W=A] aEsolop st RAEY RAojrh
HIE rl49 rlo] ol Axe 4% FAE 7IF AR
olZ|g Ao ulge] Aile] F2=EaPs 22 uolel
EAlol gk AF H1E AXH15, 20102k A& #A¢Hs)
|, 258 423U A7 e FE el ofd
T Utk wetA ZEHRFH FE dolet] UiE oig
7o) g},

A9 6.1 ¥4 0% ¢gF 519 Hy A5 9%
HAZ FE JAF s sta, wd O's 2 dndaEy
A F9 oE 7be3 FE eyt aEiHy) A7t
A 29 E¢d FE ¥ sa s ada 52
# 28 A¥Heffective replication set) £ Z7] A
© TRl R weF 0o % gmEE 519
minCost®] 747} Z} while FZA] oJd AAZ a o)
Aelgtd, awiyr 3 EE O gt A
while ¥ FgAle] HFHUA EVF 577 28 [(F=
2 A9 "ok dg, 9 o 1000 22 A8,
{r21, 17, r3}2 £ g9 a7z F8 o] ok o
23 And S5 Jg2 o A% e s
EA] neigojof gioh
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Al FRA FB doletE AT F9 HE 4% 9
3, el XML dlelete} Be E3F XML Aejo)7t
Fold AS HHo FE AT V) AF HEAH &7
A WS ATREch E A AEE, wef uie e
& A4 wEg e XML 744 AdEo] XML %=
e nisly AdFem AHuw oz FE A
of Wi H2AHY 4 UE BAFAUY 593 in-
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XML A2 dsiAs 1 A2 F7ls A% HolEy
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