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Abstract The view mechanism provides users with appropriate portions of database through data
filtering and integration. In the Web era where information proliferates, the view concept is also useful
for XML, a future standard for data exchange on the Web. This paper proposes a method of
implementing XML views called XML view indexing, whereby XML view xv is represented as an
XML view index(XVI) which is a structure containing the identifiers of xv’s underlying XML
elements as well as the information on xv. Since XVI for xv stores just the identifiers of the XML
elements but not the elements themselves, when a user requests to retrieve xv, its XVI should be
materialized against xv's underlying XML documents. Also an efficient algorithm to incrementally maintain
consistency of XVI given a update of xv's underlying XML documents is required. This paper proposes
and implements data structures and algorithms for XML view indexing. The performance experiments on
XML view indexing reveal that it outperforms view recomputation for repeated accesses to the view, and
requires as much as about 30 times less storage space compared to XML view materialization though the

latter takes less time for repeated accesses to the view due to no need of materialization.
Key words : XML, XML view, XML view indexing, view materialization, incremental view refresh
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<?xml version="1.0" encoding="euc-kr"?>
<IDOCTYPE USEDCAR SYSTEM “USEDCAR.dtd” [ J>
<USEDCAR EID="1">
<DEALER EID="2">
<NAME EID="3">Lisa Mehier</NAME>
<EMAIL EID="4">_Mehler@aDomain.Com</EMAIL>
<PHONE EID="5">781 781 790</PHONE>
<ADDRESS EID="6">
<STREET EID="7">Central 221</STREET>
<CITY EID="8">LA</CITY>
<STATE EID="9">Califormia</STATE>
</ADDRESS>
<CAR EID="10">
<MAKE EID="11">Mercedes Benz</MAKE>
<MODEL EID="12">M-Class</MODEL>
<YEAR EiD="13">1998</YEAR>
<PRICE EID="14">29500</PRICE>
<DRIVE_MILE EID="15">45000</DRIVE_MILE>
<OPTION EID="16">
<POWERLOCK EID="17">Yes</POWERLOCK>
<POWERWINDOW EID="18">Yes</POWERWINDOW>
<Alarm EID="19">Yes</Alarm>
<STEREO EID="20">Radio/Cassette/CD</STEREO>
<lmeriors E(D="21">Leather</Intefiors>
<AIRCONDITIONER EID="22">Yes</AIRCONDITIONER>

<STATUS EID="23">Very nice pre-owned</STATUS>
</OPTION>
</CAR>
</DEALER>

<DEALER EID="24">
<NAME EID="25">Brian Ricci</NAME>
<EMAIL EID="26">BRicci@abomain.Com</EMAIL>
<PHONE EID="27">781 781 787</PHONE>
<ADDRESS EiD="28">
<STREET EID="29">Central 221</STREET>
<CITY ElD="30">LA</CITY>
<BTATE EID="31">California</STATE>
</ADDRESS>
<CAR EID="32">
<MAKE EID="33">GMC</MAKE>
<MODEL EID="34">Jimmy</MODEL>
<YEAR EID="35">1998</YEAR>
<PRICE EID="36">31000</PRICE>
<DRIVE_MILE EID="37">45000</DRIVE_MILE>
<QPTION EID="38">
<POWERLOCK EID="33">Yes</POWERLOCK>
<STEREO EID="40">Radio/Cassette/CD</STEREO>
<POWERWINDOW EID="41">Yes</POWERWINDOW>
<Interiors EID="42">_eather</Interiors>
<AIRCONDITIONER EID="43">Yes</AIRCONDITIONER>

<STATUS EID="44">Very aifordable</STATUS>
</OPTION>
</CAR>
</DEALER>

</USEDCAR>
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<View_USEDCAR1> j

FOR $U in //JUSEDCAR,
$D in SU/DEALER,
$A in $D/ADDRESS,
$C in $D/CAR,
$P in $C/OPTION
WHERE
SA/CITY = "LA" AND
$C/PRICE <= 30000 AND
$C/ORIVE_MILE <= 50000 AND
$P/POWERWINDOW AND
$P/STEREO = "Radio/Cassette/CD” AND
not $P/AUTOMATIC AND
(not $P/interiors or $Pfinteriors = "Leather”)
RETURN
<CAR>
$D/NAME
$D/EMAIL
$D/PHONE
$C/MAKE
$C/MODEL
$C/YEAR
$P/STATUS
</CAR>

</View_USEDCAR1>

a8 4 5 AY o

<View_USEDCAR1>
<CAR>
<NAME EID="3">Lisa Mehler</NAME>
<EMAIL EID="4">Mehler@aDomain.Com</EMAIL>
<PHONE EID="5">781 781 790</PHONE>
<MAKE EID="11">Mercedes Benz</MAKE>
<MODEL EID="12">M-Class</MODEL>
<YEAR EID="13">1998</YEAR>
<STATUS EID="23">Very nice pre-owned </STATUS>
</CAR>
</View_USEDCAR1>
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View Definition : ¥ %9 <ViewDefinition>

SEI (Selected Element Information)
A EE GAFe R HYEe JHE Y JF

<SEIndex, BindVar, ParentBindVar, EName, SEP, Type>#*
- SEIndex : SEI wjg Udx

JUE uRlg W olF

- ParentBindVar : #5 F2|HE wlQld #F o]
ddE °oF

- SEP : 2ZUE 3= (Selected Element Path)
de9E F7 (ISE | ESE )

- BindVar :

i

- EName :

- Type :

CEI (Conditional Element Information)

D 2AFE FASE 7 2 dHE JE

<CElndex, ParentBindVar, EName, CEP, CT, OP, Value>*
- CEIndex : CEI ¥{¥ Q4

- ParentBindVar : ¥E d2|HE uljlyg ¥ o}
- EName : 42HE o|&

- CEP : d2]9E 7%= (Conditional Element Path)
-CT: =3 5% (E| ER | NE | NER)

- OP : CT7} ER & NERY 7§ A a4 3§/
vlawgh (CT7} E ¥ NESI Z$% NULL)

W

- Value :

CES (Condition Evaluation Sequence) : 3= %7} <A AR

<CESeq, <<Type, Index>, op, <Type, Index>>>+*
- CESeq : 271 W7t &4 W%
- Type : ®lZ W4 ZF ( CEI | CES)

4

- Index : ¥laL thAF vlY QA ( CEIndex | CESeq )
- op =g Gzt

VRS (View Result Structure) : View Z3 44 JR

<VRIndex, VREPath, <SEIndex>*>*
- VRIndex ' # A% 44 ZR w8 A~
jr:Ir

RootVIE : 49 VIE == ZIE

- VREPath : § A% 74 d=¥E 3=
- SElndex : H Z3} 74 de]HEQ SEI Wg J9x
<RootVIE>#*

- RootVIE : 49 VIE == ¥QF

o g WHE HRE JIREe
View Definition) x5 F Q¥2F FA s
REJ B FRE AL A A9 § b=

CEI
a9

el B A(VD: A= Ae|HE(ESE: Explicitly Selected Element)
o oohuel, d3d A ARE ARy 8 ¢xF

AEis]=

LA L oy

A HE(ISE: Implicitly Selected Element)

HE(VIE: View Index Element) x=Xg JAHAL).
VD ==& § A4 vehe FRE #8td A%
317 §% Aolth VD k4 AAEHE HHRE E 37
2t}

SEI(Selected Element Information)E VIE xE&
£ 74she devE uig ARE ARZYG VIE =
=2 745 dUEE XQuery?l A=HRETURN
Aol Jehks H 2"Es A7 SE] BAHeR

2 A" ISEe RETURN Hole YehtA x5
FOR Aol yehtes dHEd sgdct. CEIl(Con-
ditional Element Information):= H Aeole zAd
(WHERE Aol Wehs JH2A E 19 =7 FH
o sidsls 4o =24 ARE AAsd. CEl= d%
4 AA ARE AAsks ©) ARRETE CES(Condition
Evaluation Sequence)e CEI9 Z+ £7& 423 =
2 Qb Hriste £48 vEPd Zlolth VRS(View

FLASNA=



XML § 94 29

E 4 139 /729 49 § B9l oY VD == FH
T T L I >
D View_USEDCARI

View Deifinition | 28 49 W&
1, $U, NULL, USEDCAR, //USEDCAR, ISE >
2, $D, $U, DEALDER, //USEDCAR/DEALER, ISE >
3, $A, $D, ADDRESS, //USEDCAR/DEALER/ADDRESS, ISE >
4, $C, $D, CAR, //USEDCAR/DEALER/CAR, ISE >
5, $P, $C, OPTION, //USEDCAR/DEALER/CAR/OPTION, ISE >
6, NULL, $D, NAME, //USEDCAR/DEALER/NAME, ESE >
7, NULL, $D, EMAIL, //USEDCAR/DEALER/EMAIL, ESE >
8, NULL, $D, PHONE, //USEDCAR/DEALER/PHONE, ESE >
9, NULL, $C, MAKE, //USEDCAR/DEALER/CAR/MAKE, ESE >
10, NULL, $C, MODEL, //USEDCAR/DEALER/CAR/MODEL, ESE >
11, NULL, $C, YEAR, //USEDCAR/DEALER/CAR/YEAR, ESE >
12, NULL, $P, STATUS, //USEDCAR/DEALER/CAR/OPTION/STATUS, ESE >
1, $A, CITY, //USEDCAR/DEALER/ADDRESS/CITY, ER, = LA >
2, $C, PRICE, //USEDCAR/DEALER/CAR/PRICE, ER, <=, 30000 >
3, $C, DRIVE_MILE, //USEDCAR/DEALER/CAR/DRIVE_MILE, ER, <=, 50000 >
4, $P, POWERWINDOW, //USEDCAR/DEALER/CAR/OPTION/POWERWINDOW, E, NULL, NULL >
5, P, STEREQ, //USEDCAR/DEALER/CAR/OPTION/STEREO, ER, =, Radio/Cassette/CD >
6, $P, AUTOMATIC, //USEDCAR/DEALER/CAR/OPTION/AUTOMATIC, NE, NULL, NULL >
7, $P, Interiors, //USEDCAR/DEALER/CAR/OPTION/Interiors, NER, =, Leather >
1, CEI[1], AND, CEI[2] >
2, CES{1], AND, CEI[3] >
3, CESI[2], AND, CEI[4] >
4, CES[3], AND, CEIl5] >
5, CES[4], AND, CEI[6] >
6, CES[5], AND, CEI[7] >
1, /View_USEDCARI, NULL >
2, /View_USEDCARI/CAR, NULL >
3, /View_USEDCARI/CAR/NAME, {6} >
4, /View_USEDCARI/CAR/EMAIL, {7} >
5, /View_USEDCARI1/CAR/PHONE, {8} >
6, /View_USEDCAR1/CAR/MAKE, {9} >
7, /View_USEDCARI/CAR/MODEL, {10} >
8, /View_USEDCAR1/CAR/YEAR, {11} >
9, /View_USEDCAR1/CAR/STATUS, {12} >

SEI

CEI

CES

VRS

AN AN N AN NN AN AN AN AN A A AN AN A AN AN A A A A AN A A A A A A A

Result Structure)= § ¥ 22 RE J Z3E A ESEE AZAdD: ¥ 4= a9 29 XML dolgtd of
g o AEEHE ARZA B 43 Pz ¢ 3d g 28 49 XQuery H AY2HEH Jojxe VD A



260 AEAGHEFA : dofeimlol & 30 # Al 3 T(2036)

£ 5 VIE =5 72 3 FH (P44 « BAE 0 £2 2 o) 259 wrg on)
T ® T A 4 49
EID <EID> dadEeel EID
- <Type> z=
Type -~ Type : { ESE | ISE | NSE ) VE == &7
SEIndex <SEIndex> VD =x9] SE] ujg Qg
<<CEIndex, SF> : <EID, Value?>*>=
- CEIndex : CEI uig ¢ldjx
REL - SF : 27 9 ofF (Satisfication Flag) N
A4 = 9
(Relevant Element Information) | - EID : RE g|HE ID e FAE AR AR
- Value : CEI[CAIndex]CT7} ER B NERQ! 49
RE Jdejdie
Parent VIE <ParentVIE> By VIE =Z ¥olg
Sibling VIE <SiblingVIE> A VIE == ¥QH
First Child VIE <ChildVIE> A WA A4 VIE xE XH
EE vehd Aot EEx VD =E9 SEI ¥ ISE9] #3dle deHER

VIE ==9] &%+ ESE VIE k==, ISE VIE =X, TA5+= VIE =2 £ § 238%
NSE(Non-Selected Element) VIE =2 Y& & T498 VIE k=o|tk. NSE VIE

itk ESE VIE &= VD =29 SEI 5 ESE 3 2312 ¥ VIE == sidgct

i%) °

Pl dEHEZ FAHE VIE == F B 23S REI(Relevant Element Information)= VIE k=
nEsE dYUER 7AHE VIE x=0)th ISE VIE o AFEHE FEEA 89 VIE == 2 21 89 VIE

Make_View_Index(View_Definition_Node VD)
{

- VIECQ : view index element calculation query
- SEL : selected element list without WHERE clause ordered by DFS
- ftem structure : <ParentElD, SEindex, EID>x

- REICQ : relevant element information calculation query
- REL : relevant element list

- jtem Sstructure : <ParentElD, CEindex, EID. Value>*

i

VD £ HHE x50 VIE =E8 F4HE daHE 2ArE
VIECQ « Make_VIE_Calculation_Query(VD);

/I flolAM THEO{Zl Hel& 318 Oio|EF &ao0] Eujo] ghetsl HBE A=3lo{ SELE M4
SEL « Evaluate_VIE(VIECQ)

i

o
=

2

27| s "

e

4

0z

//VD =& HEE AX510{ VIE t=E9 6N HEE €oj27| fst s 44

REICQ « Make_RE!_Calculation_Query(vVD);

/| 2ol THEOI X HelE 5% HlojEF &Aoo Hujo ghetE HalE & =350 RELE 44
REL « Evaluate_REI(REICQ)

for s in SEL do
Add_View_lndex_Element(VD, s); /l Zt VIE == 4AM

for r in REL do

Add_Relevant_Element(VD, 1) [l e VIE ==of 3y He el
for v in VIE do

for r in v.REI do

r.SF < Evaluation_REKVD, r); // 2t =AH(REN B

EvaluationView(VD);

- VIE =9} Type #E : VD =E2| CESE #=x5t0 Ml =ZE HItslo] VIE =E9 &

=]

3
I
2
4o
[N
(i}

O¥ 6 XML § dx A ¢xnFE



XML &
x29 F 9F i ¥ Fo dHUERE
Relevant Element)ol] th§ A Roltk RE dHE

e 3% VIE =29 { U d%% #7y8t7) 9lst
o dHE Awxn ohzl VD w9 CEl ¥3E
9} Zz7 g & JdvE 2 74"}k RE
dUNE HHIL AFEE -Hzl“ RE ﬁﬂl E9 Fu

dHE dF3= VIE =t AAgEY VIE ==
o AAE= AAME HAEE K 59 2ot
4.2 XML 7 2l8A My atnals
B =RA Adss XML F Q928 A4
H}4de A VD ==& 7A4%e #3= 74 VIE ==
g F43te 3oz UE 4 Utk VD =8 74
e AL H Ay Iy 3FE FIo AY¥A &
Al o]k, webd, ¥ =EIHE VD REE ;w
e AT FPe geA ged 4 VE ==
Asle dagEe 1Y 6% 2oy us3 g —:Ef\i
2 F3yHrt
1. VIE =28 FA¥ VD =9 SEI4 sjigsle
HE FPR(SEL)S Yoleth
. VIE x==d] 43€g VD =9 CElY sdsle
ZI9E AR(REL)S Folerh
. SEL& o]&8ld BE VIE k=8 HETH (VIE
4 @ EID, SElndex A%)
. REL9) # dEfE &9 VIE =9 REI] 33
(VIE ==9} REI AR A3
. VIE ==9] 7z} REI] si3dshs =7de
9] SF A%)
6. VD x=to] CESE #F=slo] Hel 248 sl 4 VIE =
zo] BRI AAFL (VIE =29 Type 27)
6 19 69 B Ayx 44 FneFel 19 2
9] XML dioletet 1§ 49 R/ Fejo oid XML #
Qe 2] 443 HAHANA =3 SEL#H RELE veRd

4

El

= A

Br}gch(zt REI

* CREl FEH ML VIERE

261

® 6 19 2/ 4 o dizte &

gZ&o] &3 SEL ¥ REL
SEL

<NULL, HUSEDCAR), 1>

<1, 2(DEALER), 2>

<2, 6(NAME), 3>

<2, EMAIL), 4>

<2, 8(PHONE), 5>

<2, 3(ADDRESS), 6>

<2, 4CAR), 10>

<10, 9(MAKE), 11>

<10, 10(MODEL), 12>

<10, 11(YEAR), 13>

<10, 5(OPTION), 16>

<16, 12(STATUS), 23>

<1, 2(DEALER), 24>

<24, 6(NAME), 25>

<24, T(EMAIL), 26>

<24, 8(PHONE), 27>

<24, 3(ADDRESS), 28>

<24, 4(CAR), 32>

<32, 9(MAKE), 33>

<32, 10(MODEL), 34>

<32, 1(YEAR), 35>

<32, 5(OPTION), 38>

<38, 12(STATUS), 44>

e gy g

REL
<6, HCITY), § LA>
<10, 2(PRICE), 14, 29500>
<10, 3(DRIVE_MILE), 15, 45000>
<16, APOWERWINDOW), 18, Yes>
<16, 5(STEREO), 20, Radio/Cassette/CD>
<16, 6(AUTOMATIC), NULL, NULL>
<16, 7(Interiors), 21, Leather>
<28, I(CITY), 30, LA>
<32, 2APRICE), 36, 31000>
<32, 3(DRIVE_MILE), 37, 45000>
<38, APOWERWINDOW), 41, Yes>
<38, 5(STEREQ), 40, Radio/Cassette/CD>
<38, 6(AUTOMATIC), NULL, NULL>
<38, Y(Interiors), 42, Leather>

—_

_

Aoy, 2% 73 H 7L 2 FY oM A=
A9} VIE =%¢] REIZ veRR Aojth

4.3 XML § MHz g12|F

B YA pzxzHEe] XML ¥ AdA3 #ye B
Qdl 2o AAFo] 9lE ZH ESE VIE ®=29] EIDE o
olg} &~ Eule] EIDY dddte dHUE &S
oo = AL WHEEY o]F Efsle Aotk XML
B A48 #$3& 583502 AUy st 3R H)
olg} Az 31™eA AEE nl} Zo| EIDE 53149

/“

l<25 s>'—’l<zs 7>!—’I <27, a>l‘—"<28 3>‘—’ <32

<24 2> 3

- _l I'_ =

4)'

N

= [aiutatal B stutnat <
1433, 9>"’I<34 1057135, 11575 <. 5>}
1

<EID, SEIndex>



262 A B} 5) =R

X7 3% 2/2% 4 oo iRk {FAY29] 7 VIE =

=9 REI AR
VIE x=2] EID REI

6 <1, T> : {<8, LA>}

10 <2, T> 1 {14, 29500>}
<3, T> : {<15, 45000>}
<4, T> : {<18, NULL>)

16 <5, T> @ {<20, Radio/Cassette/CD>}
<6, T> : {}
<7, T> : {<21, Leather>}

28 <1, T> @ {<30, LA>}

2 <2, F> © {<36, 31000>}
<3. T> : {<37, 45000>}
<4, T> : {<41, NULL>}

13 <5, T> @ {<40, Radio/Cassette/CD>}
<6, T> : {}
<7, T> : {<42, Leather>}

F dEHES] &S ul2 doj2
A1 gsjlor et { Qldx9] ESE VIE
EIDE dHojgt A22 HUEe &£AMe
First-Search)& @&t 219 8& XML &
12]%S Jehd Rojt

T e 715E
== P
DFS (Depth-
AAst &

View_Materialization(View_Definition_Node VD)

EID_List : ESE element ID list ordered by DFS

- item structure : <SEIndex, EID>+
EContent_List : element content list

- item structure : <SElndex, EID, EContent>*

/| DFS M2 ESE VIE =E& traversestHA 74
EID_List «— GetAlESE(VD);
/| st dlolel A~AZRE 2t EIDO| sHEEts Ya2lHE

HES g

EContent_List < GetElementContent(EID_List);

/I VD £E°| VRSE #H=Esl0f § Z3 74
viewResult — MakeViewResult(vD, EContent_List);
return viewResult;

tlelehuol 2 A} 30 & Al 3 Z(20036)

5. XML &

¥ A929 A 7

oleagl MK Bl

WA S5 glolele
Q) 20 %‘6 < etk (A
A, 9gs & 725 3 dlojele] ¥
£ H A9 s AoE o
5.1 2t A}
glo]g} Aofir]e] ¥
2 (DELETE),
Ack. z+ BA AN F5 L 2
= Fzo 4% F xl% aa
sl VIE == 37} 44,
ok d@A HAks ol **oﬂ
FIFE F= A9 R o}
FEE Fe Ax Fohief i)
® 82 7t WA Aite wE) st
FEG 1 4945 Jeld Foloh 1Y 9=
A A 32 2 Axe] aie} £3Es d9A
1 e Aoltk ¥ 8 % I 994 viebd u}
s} Zeo] VIE =27} F7isEE Z$E SEN sgshs
dYRMES} F7tE A9w HFHD o] HgolE R
XML dlojg} &zo] B f3 E3& Alste # °1til
20 W@ AL FAsiol Pk VIE w7} AbA
A9 SEIN dig3te d2PvEr} aAlE A9t )

il
3

ol ¥ g

o Ml oX

i

j=5

©.

gk o] Z9ole Y VIE == % 39l VIE =58
AR "ok VIE =29 3871 wase Ave £
AR 8T RS CEI s el

Eolm, o] Q3 T VIE ==¢] sF REIS SF &
o] Wale A$olth o] AdE Frh/akA/g WAR
AUWEES &|F VIE =9} REIC] F71/2k4/3k #A

g F SFE AF7lsld 2 go] MAHE A9 A%

19 8 XML & HA% daaF 492§, W@Z9 A4S o9 2R VIE ==8 AH
X 8 A¥Ad AA g% 4 A%
o2 gg o WA dat
W oju A e F7b 24 4 (€ CEPe|Z, CT7} NER
%5“22 EE= ERQ 49
< oI
VIE =& ZF7} * € SEP - _
VIE xE 44 |- & SEP -
* Case 1
+ € CEP % & CEP - OldValue : &7
VIE == FF33 - 9= - gus 20E - e - NewValue : %=
B E S S wE L nus * Case 2
T i v - OldValue : T%
- NewValue : B3
= & SEP * & SEP
« . % Case 1
Zws) . i ggg i g ggg - Old/NewValue : B
h EoiE L opuE - = _, 2os * Case 2
_ u].;‘}—'_, ué'ﬂﬁ ~ ?}E_’_, .,Eum - Old/NewValue : 25
e A = =
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Relevance_check(View_Definition_Node V, Update_Operation U)
{

View_index_Element_Node vie < null;

if (IsContain(CEP(VD), EPath(U)) { // = Mol LigtLbs A
CElndex — CEP7} EPath(U)oll sl &35t= CE| si
CT <« CEI[CEIndex].CT;
vie < <EID(), »>& RElo| XM &30 Y= VIE =5;
if (Type(U) == INSERT) {
Add_Relevant_Element(vie, CEindex, U);
- VIE =52 CEindexoil 3l &3t= REI0| <EID(U), Value(U)> & <EID(U), NULL> 7}

°
]

!

r

}
else it (Type(U) == DELETE) {
Remove_Relevant_Element(vie, CElndex, U);
- VIE =529] CElndexoll il Zst= REIZFE <EID(U), »> M H

}else it (Type(U) == CHANGE) {
if (CT == ER) || (CT == NER)) {
Replace_Relevant_Element(vie, CEIndex, U);
- VIE ==2| CElndexoll 3 Est= REI2l <EID(U), »>& <EID(U), Value(U)>2 mA|

eise {
vie < null;

1

if (vie '= null) {
rei < VIE ==2| CEindexoll siE3st= REL
old_sf < rei.SF;
new_sf < Evaluation_REl(rei);

if (old_sf == new.sf) {
vie < null;
}

}

Incremental_Update(VD, U, vie);

¥ 9 ARA A ¢nEdE

Incremental_Update(View_Definition_Node VD, Update_Operation U, View_Index_Element_Node vie)
{

if (IsContain(SEP(VD), EPath(U) { // U} EPath7t SEPS| =Ab L= XiAlol A2
if (Type{U) == INSERT) {

I & A~ MM otnalFolMet Zol Hiolg ~a0 ME HeolE Rujof (SEL, REL) ME o7
I/ (SEL, REL)E &35t0of & e M7y

}
else if (Type(U) == DELETE) {
/I EID(UON sl &3te VIE == 2 1 319 VIE “=&8 AbH
}
}
else {
it (vie == null) retum;
Evaluation_SubView(VD, vie);
- vie®h AAZE ME R elMAaol VIE e H 9HE of B KA (VIE =59 Type ZH)

% 10 AH3H AL dnsE
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7Bt 1 Z2FE tA e
729 dNEZ} SEI 2 CElY sigHe JdIuEs)
oAU, CEll sidss deinesz siojets 9
VIE =x9] &g REI®] SF gtol HMX] 2= e
B ul2xd) VIE == 27)/AA/=2 28 WA 9
Bg vAA] et o] ASde ¥A "d&% F-AIEA
1} CEPel 33l deduES]
=29} REIY] F7V/2A)/3 W3 siFd Ao

5.2 WM gn|E

B =FdAe 74l %_Pial%% Y 103 o] 3
ok giolel AzejMe) WA Aate] HelAd] vl
c dHEY F7Ied 73—?‘°ﬂn~ dleojgt £22 VIE =

S T Ve ]

F7H8 A% Ao A4l BuiA "tk VIE =

3748 93 Ade § 92 A4 gugFoide
Zo] vlojgt 222RE VIE k=59 dshs dHE
HE(SEL)#% oz} 1 VIE k2o 9F& F& 2

E ABMREL)E Yole7] 98 Holt} dlolel &
2ZRE FR7t GgEYE { A9 G dagEe
A} o]l B g2 VIE =25 A48l REIE A
A% F 4 VIE =59 F/E AT dole &&
oMl WA Aite] Melde] Uehhs dwES] 4
A9 Ao ulolgt L2 AAE D= )
Fole VIE == B 21 39 VIE ==& M
s gk 2 e Fde 2y 99 A9 A ¢
) Fel o diolet &solxe] Wi Aike] F A
2o P& o 238 Afde T VIE ==9

* CREl FERE M= VIERES

tejehdlol~ A 30 @ A 3 2(2036)

VIE = =

5.3 HAN Al o

B HoldE 51 A3 52 HolA 2Ee AnA zw
S FAH AN LREZS 2 A Fele] w7
Aol HEAAL A 1Y 27 4 Aol B OM
o) A0 AT ST, A dE 2 Gent
£ AYUES e WAD A9olm, TAA ot 49

Ao Jehle dUEr}) 718 ASoln, AA o
€ 2339 JYehte d=HEy} S8 Afelth

531 1A YEhte AHTEY 3 ¥A

WA R UW(CHANGE 2, PRICE 3, //USEDCAR/
DEALER/CAR/PRICE, 30000>)ll tiair 23 9¢ &
94 A gxElES A8, EPath(Un7t VD.CEL
[219] CEPel 333li, Type(U)el CHANGE©]|x
VD.CEI[21.CT7} ERe|EZ, VIE = 329 REI1]9]
<36, 31000>& <36, 30000>2.2 +AF F REI]S
AH71ebA REI1).SF7} FalsedlA True® wWHARThH
mebA, VIE =5 329 373 A4 duzss 983
t}. AAZF A GaESor VIE == 32¢ #AH
VIE =& 28, 32, 389 A€ REIE 7}AX VD =&
9] CESE #Ixde 1€ H7HHE Trueol22, VIE
= 24, 25, 26, 27, 28, 32, 33, 34, 35, 38, 442] VIE
& VD x99 SEI9 Typel.E2 virc) 23
112 F 9= 42 d73 A4 Ups 383 59 | 99
29} 2z VIE =29 REI X E vehdc

e 28
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E 9 ¥R I U HEe 39 7 VIE =29 ¥ 10 W7 A2 Upol W3t SEL 2 REL
REL 31 SEL REL
VIE =29 EID REI
6 <1, T> : {<8, LA>} <2, 4(CAR), 45> <45, 2(PRICE), 49, 29500>
<2, T> : {<14, 29500>} <45, 9(MAKE), 46> <45, 3(DRIVE_MILE), 50, 45000>
10 <3, T> : {<15, 45000>} <45, 10(MODEL), 47> (<51, 4POWERWINDOW), 53, Yes>
<4, T> © (<18, NULL>) <45, 1I(YEAR), 48>  |<51, 5(STEREO), 55,
<5, T> @ {<20, Radio/Cassette/CD>)} <45, 5(OPTION), 51> Radio/ Cassette/CD>
16 <6, T>: {) <51, 12(STATUS), 58> |<51, 6(AUTOMATIC), NULL,
<7, T> : {<21, Leather>} NULL>
28 <1, T> @ {<30, LA>} <51, 7(Interiors), 56, Leather>
30 <2, T> : {<36, 30000>}
<3, T> @ {<37, 45000>}
<4, T> ' {<41, NULL>)
8 Zg % : {()<40' Radio/Cassette/CD>} 532 A Yehue dejnEey F7}
<7: T> : {<42, Leather>} a3 129 & CAR dEHE F7ko g WAy o
4t Us(<INSERT, 2, CAR, 45, //USEDCAR/DEALER/
pryp—— CAR, NULL>)l disire Type(Uy)e INSERT@|%,
="45">
<MAKE EID="46">Mercedes Benz</MAKE> EPath(Uy)7} VD.SEI[4].SEPl s)@sjoz dlolg} A
<MODEL EID="47">M-Class</MODEL> AEHE] 3 7 71O, = o H
<YEAR EID="48">1998</YEAR> ZERH 3 103} 2& SEL, REL ARE Jojoix B
<PRICE EID="49">29500</PRICE> Aoz A duF go] B dezo) o4 & &
DRIVE_MILE EID="50">450 RIVE . - =
P e ElD= 507>45000</DRIVE_MILE> 7V 7 VIE =59 REIS %7M11, 2748 VIE =
<POWERLOCK EID="52">Yes</POWERLOCK> =4 o A4 9sl= VIE =5
<POWERWINDOW EID="53">Yes</POWERWINDOW> & o e 22 s 6 4?’ 51l
<Alarm EID="54">Yes</Alarm> #7449 REIE 7tX1 VD x==9 CESE #Azsid =z
<STEREO EID="55">Radio/Cassette/CD</STEREO> © W=
<Interiors EID="56">Leather</Interiors> A2 BN Truecl 2, VIE =X 45, 46, 47, 48,
<AIRCONDITIONER EID="57">Yes</AIRCONDITIONER> 51, 58] VIE =& £%E VD k==9] SEI9 Typeo
STATUS EID="58">Very ni -owned</STATUS o
</OPTIONS Ve nice pre-ouned</STATUS> 2 YYD Y 139 E 11 247 W7 A8 US
SCAR> 8% Fof R Adgxel 4 VIE ==9| REI JHE
29 12 93 B Upel g b2 ol vepd e,

*REl BES e VIE RS

’ ~
NSE }
Ao
| i {
I Nsg |
L. >
19 T i<l4, 2
m & - % *
@ >3 - o6 T @ @



266 AR A8 8-2) : wHolehuol A A 30 B A 3 T(A06)
’
\
/24 za\
Lz-s s;'—’:;z—s 7>'_’ :(;7 s;'—’KEB 3>r—’|<32 4>,\
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