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Abstract As XML becomes popular as the way of presenting information on the web, how to
secure XML data becomes an important issue. So far study on XML security has focused on security
of data communications by using digital sign or encryption technology. But, it now requires not just
to communicate secure XML data on communication but also to manage query process to access XML
data since XML data becomes more complicated and bigger. We can manage XML data queries by
access control technique. Right now current XML data access control only deals with read operation.
This approach has no option to process update XML queries.

In this paper, we present XML access control model and technique that can support both read and
update operations. In this paper, we will propose the operation for XML document update. Also, We
will define action type as a new concept to manage authorization information and process update
queries. It results in both minimizing access control steps and reducing memory cost. In addition, we
can filter queries that have no access rights at the XML data, which it can reduce unnecessary tasks
for processing unauthorized query. As a result of the performance evaluation, we show our access
control model is proved to be better than other access control model in update query. But it has a little
overhead to decide action type in select query.
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«73 5 : E BIY® & A4 B & A, signol
FE& A% E B2 $HE47F 93, signo) dE
BAF FAEA7 =

UE-~(replace) <-=> U- : U- UE(+replace) <==>

XML #4¢ 2 573

U- : UE~(replace)

335 deolEdy s

ol mk #FAr} P AIHEE IRE
o] &3}, AHoollA HIT & 8Hsh= DOM Ege] ==
o WS HA3h= FPolH8Il ojEA o8 ©
AFPRE AHEAY FAdE ARTR FL FAA
Azt AHEEY. 7129 HolEY AAdME I
A DR FolBYo] olFoR|y] WEe, FejEd
FE AR BF F UF dolEy HAHE wHEsiok
Atk ol wkEAel Yol AAFY] s AA
Y @92 gelEdste dnaEe AL A4
Y] ¢z #@o2yS A = dizle £F4 @
Agle] ARgle] TYstmz 27 e yojgy
A% g "ok 2 #ERe 94 B9 E g
A& ol g3iAl, 71Ee iR B9 #Holgdy FE7
A 23 4 Aok Aol XML 49 Fod
& FEE DTDY AW AERD $4E97F 7
Q2o FolEy AN o] FHo] BT o
Ash AN HZA o] AR XML FAd] |33}
Hadgde A_xmldl, DTDd sidsle H2AFL
A_dtdg B8l fx%8ch Bet BA) B3 A
HEJ HAHoz AL HAsA gdod, wE
A 78 FoAde] ¥R aHEE 2E JdY
Edls AM mErt EAEA 89 2d 49 AuRe
S ZolA AMEET W9} gl BE Aoz,
SR E AA EYE 043 HolEd dngZelt.

336 A=A 7

-Axml = {a &€ Auth | rq <
A did={a & Auth | rq <

< AM( ) : Authorization ruled] HA|® xE29

Aol o) 23Y JMEE WG

1.label (r)
2.For each ¢ € children (r) do label (n, p)
Procedure label (r)

Llr = AM (r) in A_dtd

L2r = AM (r) in A_xml

if LIr U L2r = { }, Lr = default (r)

else Lr = propagation_rule ([L1r , L2r})

subject(a), uri(object(a)) = URI}
subject(a), uri(object(a)) = dtd(URI)}
‘r & URl £49 E ==, nd r& AYF ==, pE ng BEXE

HARE WE, type( ) & Authorzation ruleo] WAIE type gt W3, propagation_rule( ) :

action mode W3, default( ) : ==9] 7]E

Procedure lable (n,p)
Lln = AM (n) in A_dtd
L2n = AM (n) in A_xml
if type (p) in {R, RD, RDH, RS}
if LIn & L2n ={}, Ln = Lp
propagation_rule([Lp, Lln, L2n])

else Ln
else

if LIn & L2n = { }, Ln = default (n)

else Ln = propagation_rule([L1n, L2n])

a9 4 delEd gas

o)



574 BE A5 =84 dlojghdlo]lx A 31 AW Al 6 F(00412)

AFAAS XML HZAe] 7IgL DOM Eg9 & 72 W7 Hdde] gle AH8Ar XMLY 72 ¥3S
olEY AL v F, Ao diF HIZE A zdshe FAE 4HE o] Ao A ﬂlﬂ%ﬂr.
% ARYA AR Yt 2%7] Wi A A @ ol2A EPeT FY A R G AAE F Uk
EE AEE v =R Ak 3t o]2 As. -2 DA HIA ]

5%8.?‘} A AAE +YHATHL olEg 2dad 1 @4 H2A9 #Z909A edd e 2 84 A
AAE Aol £x8 =gA g olH® EAE & A0l AAAA AT AT FAE B Foo 59
2 At FIA0 /dAAE FIAY #F AR7t 2"k 1 A F2A ARAME XML A
< 2 HAZ YRk A2A0 AR S 2 A2 U A A S92 AT AAL olF A= wide, 2 @A
H oA AuiEE FoRe 2719 AAHY AR,  HIEA FAHHE XML 49 deDE @92 A
ARE AT dg #7144 el " ¢A "ok @ HAPL olFojn HoRdAM a¥ste dUE
+1 @A F2Ao] Aodgdol HApsly) 98 dHolEd ¥ DOM EfE

1 2 Aol gAldME AHEAe] Ad S50 o AMsiol vk ojd) 1 ©A HITAe] HANA B
HHEe Ao dis HdFe2 ARG AR  fle S A AAHNY wWEd) oS
A THFS AHEAVE XML A9 A2 838 ¥ Ef H4L ¥ "aert gtk
HoAE AR o3 FFPch v g AR - HIA 71 o
o A THol U ggeldd, o] A= U Bgditt a9 5% Z& XML #4¢ DTD, 282 HIdF
ATH?} €2 D Ell9 Ao & + glvk F XMLl AR7} ok 7138

r°“

<division name = “Dblab™>
<about_div>
<address> SEOUL </address>
<member> SONG </member>
<member>LIM</member>

<! ELEMENT division {about_div, seminar«>

<! ELEMENT about.div { address, member +, contact)>
<contact> tuner1004@dblab.sogang.ac.kr </contact> <I ELEMENT address (#PCDATA)>

</about_div>

<seminar category = “public™>
<title> update® 11218t XML 2 MO 1% <title>
<speaker> LIM </speaker>

<fseminar>

<seminar category = “private”>
<title> gHREY MY B0 (WS BB </title>
<speaker> SONG </speaker>

</seminar>

</division>

<! ELEMENT member (#PCDATA)>

<! ELEMENT contact (#PCDATA)>

<} ELEMENT seminar (title, speaker 7)>

<! ELEMENT title <#PCDATA>

<! ELEMENT speaker <#PCDATA>

<IATTUIST division name CDATA #REQUIRE>

<IATTLIST seminar category (public | private) #REQUIRE>

< SECXML > < SEC.DTD >

<<ADMIN, *», #>, sec.xmi:/divisoin, insert, D+, R, ~~ >

<LPUBLIC, ~,*>, sec.dtd:/division/about_div, read, R+ , R -- >

<<PUBLIC, *,*x>, sec. xml:/division/seminar[@ cat=private], read, R—, R, =~ >
<<LIM, %>, sec. xmi:/division/seminar[@ cat=private]/speaker, read, R+, L, -- >
<<LIM.163.239.+,*>, sec.dtd:/division/seminar, delete, U+, R, -— >

<<LIM, *.*#>, sec. xml:/division/seminar[@ cat=public]/speaker, insert, U+, L, -—— >
<<LIM, 163.239.*.x>, sec.did:/divigsion/about_div/imember, read, R-, L, Hard >

<< LIM, 168.239.+.+>, sec.xml:/division/about_div/imember, read, R+, L, == >
<<DBLAB, ,*»>, sec.dtd:/division/seminar[@ cat=public]/title, rename, DE+, L , ~-
<<SOGANG, *,*>, sec.dtd:/division/about_div/contact, insert, U+, L, -- >
<<PUBLIC, 163.239.+>, sec.xml:/division/about_div/address, delete, U-, L, -~ >
<<LIM, 163.*>, sec.xml:/division/about_div/address, replace, UE+, L, -= >
<<*,163.239.131.1186,+>, sec.xml:/division/about_div/contact, insert, U~-, L, -~ >
<<KANG, «,*>, sec://xmi:/division/seminar, read, R~-, R, -- >

< AU AR >
19 5 XML 24, DTD, A% FHe] o



A2

GRS

HIHS AEEREH ADMINS division XxXd]
insert® 4 &= AFo] a1, o] inserts D EFYo]7]
Wi F2E HAAIOE RE ¢ F o =3
KANGE seminar Q8 FEE &4 319 deide
E B+ ges ¢ 5 stk 29 69 A= about_
dive] 34 xz=o W&o] databasedl LHUEF 44
3}1L, address®] W-&& PUSANS.Z 7JAI3}3, contact
JYPEE AAEtHE WEolt

LIMelel= AMEA7L o9} 22 & o4, 1 &
A JIAS BGolA Ade] Qe A H2 8%
L AREd AHEAY d3 5EL JSAT FEE §
& ¢ 5 Uz, Foo] T diA g2 94 g
94 2FHAE FRIA ¢ F A AR LMY A%

TES U Ejlel22, XML #49 Fx¥7 AL
Urk. sHAE Ao R A delete A

insert VAtAlE FE WAL 2YskE D Yol ut
A o]g ditale AREHL dilo] e U ElY 4

2 XML #4198 F2A

575
Zho] A 12k £9& ok a" F 2 @A HIAo
Fgo)x DOM Ezjel 2R ARG ulwse] P
Ao A GAET ). 1 BA FEA @
AolA 58 ANt IS 833 address ¥z
HES} contact dWES HAY AFES 1Y 74
B9 addresst UE+ (replace), contact= R- & 43
Hol &S & 5 Utk gt FH Aol replace
7Y ZFE e F2ol FriHe g 7YY £
Zet delete7} EFE AL APt AHER= contact
dHE W3] read AFOl {171 W& delete VT
A A =
oA 2 dAZ HIA A& vw ZH BEda
g FoAl g 29 F AR E 3& XML 7=
H7AEE Fgshe #700A 17 89 HEE H§)r]
AT HIAS AL 71EY AZAC VIHS A
T AZA ] Mg vlag Relth
AHgzEe] A% 53¢ U B A% 13 HIA|o

FOR$DIVIN document{“secxmi”)/division
UPDATE $DIV 00 | - nsert Deists | Pename | Repiace |
DELETE v > DER: iR Sl . &
FOR$ABY IN ) " aout.div
Nams : LIM $ADD TN $ABV/address seminar (=) u o
address | el u J
P 163.230.131.116 $OON IN $ABV/contact member [+) u u u
Gow : CAAB UPDATE $ABV o Contact 7) u
Level: U INSERT <first> database </frst> [~ DERS: iR s R r
REPLACE $ ADD WITH <address> Pusan </address> -——» |J E4@] : 1234501 apeaker > | ] o
> DELETE $GON T uER 1R
B R <%& Etel P>
[¢uun
¥ 6 1 @A daAo 33
Servinar
(private) . x0
R- REPLACE $ ADD WITH <address> Pusan </>: E2I#2)

DELETE $OON : )i

U+
UE +rne R R R U+ U+ ™ e
(replace) mermber contact tile  speaker
a8 72 @A F2A #A
FOR $SPRIV $DIV/seminar[@cat="private”] 1) Parsing ( initial DOM tree creation )
$T1 $SSPRIV/titile 2) Labeling
$SPK $SPRIV/speaker 3) DTD Validation
UPDATE 4) Check for right to change DTD structure
REPLACE $SPK > U 5) Change DTD
INSERT $TI » D 6) Change DOCUMENT
7) Parsing ( to reflect the changed value )
AT W2

o M 3

I¥ 8 A4 AE Aeey] AF dutHA daAe A4



576 AR AT =FA

tle]epo] 2= A 31 A Al 6 Z(200412)

3 AZA A v

ARBAIA R Securing XML Documents [4] Akl 719
Read 3& (R) 1-@- (2 1-2
FZHZ 34 (U) 1-02-0-6-0 - (2-3)-1 1-2-®-7
TZH7Z 38 (D) 1 - @-0-®-0 - (2-3)-(4)-(5)-6)-(D 1-2-®-06G) -6 -1

@AA insert Q4te] HZo] ARHBE, ©)F insert
Aibell Wi F7HA<Q AP da gl

X 39 O ¢to] A= replace 94+ AFE7 9%
a3 8ol FA WIS uidy, () ¢4y A=
insert A4HE XF7] 3 AHa HEolth 9] o
A ARgate) A% SFol U Elel A% [OloM AL
3 F2A 7HE AHESTE oew 22 dap 9
23}tk Replace 94zte] A ZHAE 93] XML &
AE AAsta, AU HEE o]438le DOM E&d)
AFE HolEy ot a8 F DTDE AZGANA
TZHAE st=A ZAAR DTD 2% 2% replace
Aite]l 2 WAL 2HHA et o) FAHWA
replace 94H8 A3l 4 AE & XML WEo
HAEQeng AM2E DOM Es 97 H3 34
2L 3tk 28 F insert @4ke] AT AAE Joh
o] $3 DOM Ezd ¥F& #HolEds DTDE
At A5 A insert A DTDY ¥AES =
W2 E insert A= ARFeh AT AU FH
ZAo] Z1PAAME insert AR 13 FIAO] BA
A AREHDEZ replace it Fe= HIA 2
At sk ok wA AL AIA PM
£ replace G427t a3 dedE] g A% A
AL 98 XML 2415 #3Hd3tn Ags #Hol8d 3
= Zgv gasi

3.4. AlAH 2=

Ashs A2A o Al2"e 2 19 99 2

AFEAE XQueryE o83t XML £49] dUE
o i3 HAIS 83Tk AE dH we HIAY
A}2¥& DOM Generatorell 93] XML A& 9743
o] DOM EfE A3t o] ¥ FHA 44 g
AR AM e FA37] 98] DTDA ? 71&
s} + 7127t B2 dY9EY JNFE FEEY dHE b
o]t AT} Query Analyzere 34 #goA F
29 ve dojelst HIAF ARE Fxslo HIR
9] diizte} Ao A EMYE @F¢ch o™ ¥
Label Maker= AHE#}e] ol&, IP F4, AFH ol&7}
dX3l= AFS DOM Eol #o]E§ 3ol 1 Phase
Access Controllerdld= XML &4 AAo) ths A%
AAE o]FolR 1, 2 Phase Access ControllerdlA&
£33 XML Qe dig A3 AA) o]Fojzch
Process Classifierss XMLe] 729 ¥7 ogRE F<l
gtk olm XML ®A9] T&7t AU Schema
Changer®lA DTDE #7433 ¥ Query Processordl
ola] Aoy} gt Aolo} os) XML &4 &&
Z7} WAYITY, Refreshere HAH W82 DOM
Ed wgdsly] 98] ddL Aok O AR
A7t HAZA @AM BT ARHACY, ¢ &
AE AXNA G2 AREAA A dlARE €HEgic

4. Heot2d U U M5 24

- 2d 7}
71&e 2H[R9121 23 AN Aaue 1Y)

Xquery

Analyzer

v o ‘ Query l

v

DOM
Generator

‘ - XML

S ———
Authorization | &
Ruies

/ 1 Phase
" Access Controller

2 Phase

Access Controller

- Labet Marker -}~ | Authorization
Rules

| Process Classifier j -

[ Schema Changer

7
Resull

2 9 HTAN A=Y 7=



78 Al

o], R4l AN TS A4 Al tE 42
Aolg & + itk AT Akd A 2IL 7
4 B oplgh A4l Akl dsiE HIANE

2

4
P gl = XML EA9] HA# 728 §3 X2
5 &8ss $4L AYsiEE, {Fag XML(valid
XML) #£X¢ & ReJd(well formed XML) XML &
AAA FZAY] el g + Atk 2g)n ¥4 B
A& AoAoes, AFRAEH AMAE IF @R
g & YA HATh 2B Bsia qdg A
B RS AAHeR BT 5 Az, B BHAE

i

AgAGA XML EXol et ARE RolaAy 84

H
@ o, zizte] Aol WE ARE WReH Felsn
859 "est gk 222 gadel $4e 2 wA=
peigoss BEad AAe AAT & e B
ol giek.

891o1A At XML HIA
713 B =50 Atet XML HoAo] 7ol
7t 71EL Foiz dojgd g AA HIAA AT
ojth, [89]eA AtE RAL F4 ALAE AUSA
2R 734 daE A Adzlet g2 fPeE A
A0l & = Avkn AFEHA A7) W, A At
A% A AR B ARo2 HIA st olF
o1zt 7F gty XML #4118 DTD+= {31414 XML
Wxjul2s 93] AFstn e XML £A49 DTDE
AT AT e 98 Z9E Ql, Q2, Q3®
I Zrh

« 4 "o Q1 :

FOR $0 IN document(auction.xml)/site/people/person

RETURN

<Homepage> $0/homepage </Homepage>

<7841 A9 Q2

FOR $C IN document(auction.xml)/site/people/

person/creditcard

UPDATE

dAds 2B E XML EX49 HIA o 577

DELETE $C
+F3H 49 Q3:
FOR $P IN document(auction.xml)/site/people/person
$N IN $P/name
$CT IN $P/city
$PH IN $P/phone
UPDATE
DELETE $N
REPLACE $CT WITH <City> California </City>
INSERT <Person> AFTER $P
<Name> SHAN </Name>
<Email address> tunerl004@dblab.
sogang.ackr </Email address>
</Person>
E£3 FoE g FAIAY AkE &) 9%
7] W ey 2o
+FSD (Full Search DTD) : DTD®] AA AM Azt
+ ARP (Authorization Rules Parsing) : H2#d3 3
B9 st Azt
+FSAR (Full Search Authorization Rules) : HT@
g AR AN Azt
*XP (XML Parsing) : XML £419] 34 A|7
*FSX (Full Search XML) : XML £A9] AA A4
AlZE
*SN (Search Node) @ Zej&ol E3d Ao ZY
Azt
ol#Hg i/ W4 v9e PelAH=(msec)olth
E 4= AZ2 O& =719 XML £A4%0 auction3.xml
(3M), auction5.xml(5M), auctionl0.xml(10M)® DTD
9l auction.dtd(5.16KB), H#$ AKX authoriza-
tion.xas(273KB)oll sl wi/l WS FEE CPU
Pentium IV 1.7 GHz, w158 512MB¢l HFE A 4
[e AT grolth Ag AR HoJEY AX FEE
22 13 BE 20 BRI}
A9 A7 AR Wk 34 AHXP)H EE]Y

E 4 Wi WFES] #

XP FSX SN SN SN SN SN
L (homepage) (credit) (name) (phone) (city)
auction3.xmi
(3MB) 1672 437 16 15 16 16 16
auctiond.xml
(5MB) 2406 703 20 16 17 16 16
auctionl0.xml _
(10MB) 4766 933 31 32 32 31 31
authorization.xas (273KB) : ARP (534), FSAR (109)
auction.dtd : FSD (15) &9 : msec




578 FE A3 =R Holedlol~ ] 31 A A 6 £(00412)

A4 AZHFSX, SN)& Z713ch zgln wjiz) ¥
FolA g4 AIZHXP)o] Alade dsdl 7 dE§E
o= W57 1ok Ql, Q2, Q39 FoE] g A
ATAe] AIZE o} 2 FAd 28] & F QUth
[ 34 ]
71E 714(6] : FAEXP)
+ #o]5&¥ (ARP + (948 5% * (FSAR +
FSX + SN)))

o

[ + DTD #AZ (734 944 F7/ « (XP + FSX
+ FSD)) 1

At 71y A ety 8% (ARP + FSAR)
+ 34 (XP)

+ Zo]By (FSAR + FSX + (g4kxe] &7 * SN))
[ + DTD Z% (FSAR)]

I 102 Ql, Q2, Q2 A& gt HAe] A1t
& 71&9 HAZAY 7PHF vimg Aol

A HA Y Fo (@) BF, 7€ 7IHeAE XP
+ ARP + FSAR + FSX + SN¢ AZAlo] Alzte] &
853 At 7Y ARP + FSAR + XP +
FSAR + FSX+ SN& HZAo] Alzte] 288 Al¢t
Yol Me Q4tate) A4 ElRlS @2 &) Y F2
AT AR authorization.xasS ZAYsfoF Fth Autho-
rization.xas< XML ZAE ZAHS glomg HIA
o] ARE Fzx&7] ¢allHE authorization.xasS T4
(ARP)3tz, E8E ZAM(FSAR)3oF gt} Authoriza-
tion.xas®] FY(ARP)ZGL #lol&d #HANAM H2d
T ARE ZFX3I) A8 o Ao nE HAA
(a)9l-= FSAR(109msec) g9 W=y} A3
A He Aotk T WA 4 A9 (b)e A, 71E
7189 += XP + ARP + FSAR + FSX + SN + XP
+ FSX + FSDe] AZAof AZtol A8 =T At 7)Y
dlX= ARP + FSAR + XP + FSAR + FSX + SN
+ FSAR Alzto] 208 34l dix7 x3hd 29
FAME 734 AMRE QlE TR WAl zHEe
Ag ZAAE7] 98 DTD 7% #Aol dast). 71&
7o olE 8, 7BAl A4S st WAE
XML EXE I432(XP), A2 DOM Ege B&
=g DTD®} viwstaA wHEskAl doHFSX + FSD).
AT At 7IgelME A4 ESlE Fi 7z WA

22 ¢ 4 9ok weld DTD AF AN AS
A ARE P AHFSAR)Y BadiAl "ok
A A 2349 (c)E delete, replace, insertd) Al &
F9 Qi 2@ ok olHF AL, J1E 7Y
M= XP + ARP + 3 * ( FSX + FSAR + SN ) + 2
* (XP + FSX + FSD)¢] Alzte] &853, At 719
A= ARP + FSAR + XP + FSX + FSAR + (3 =

H4zel Q1
7000
o 6000 |
@ E
E 5000 }
R~ 4000 F e
5 000 e A7l
® 2000
4
71 1000
0 o
3000 5000 10000
XML M9 37| (kKB)
(a) B4 Ao oj A2Al} A
A4 "ol Q2
14000
8 12000
3
E 10000
N 8000 A
5 6000 IS e
® 4000
i)
2000
0
3000 5000 10000
XML 242 37| (xB)
(b) 7341 Aol tfd HIA] Azt
=8 3o Q3
25000
)
K 20000
R 15000 e
% 10000 il
=
i 5000
R
0
3000 5000 10000
XML 849l 37| (kB)

(c) 34 Ao g FIAo Azt
a9 10 FEA] Azt v

SN) + (2 * FSAR)9] AlZte] &8 @) 7| 71HelA
© AR D92 #HolEY 3t7] W& AR FFH
F w2 golBg(3 = (FSX + FSAR + SN)& dfot
AT, At ZIgeME A4 Bl 9= dHolEdS
3171 W&o 23 e #o]Ey HAHFESX +
FSAR)® 2z} kA7 833 =x9] #olEy ARz
< g9s7] Y3 A3 * SN)Tte] B3t} Replace
Aibbe DUEY &4 g ¥Ase I8 el
wjFo] o WAL YA etk @A replace
Aixle] A5 DTD #F5 #Ao] "8 fich A
insert, deletes 7& WAL Y& 4 Jevz DTD
AZ #Aol "ot J8==2 7E JddMEe T H



Al

73 AAg 3
o Az Ed] HA(Q2 * (XP + FSX + FSD) AJzto)
et At AP E HIAe] AR T e
A2 * FSAR)AZke] "asid f

Adgt HIAA e AN A A, AsrAe]
AH ElRlE @3] AT ewI=rt EAsiAu, 78
A Aot AN it 23E FH FYd dside
HAZANE 9% B ALE 2Y = Utk A A
A HIZA 7Iy-e AAl "ol WidsEAl waEe
F3H & 458 Ve £ gtk

5. 28 ¥ &% 1Al

9 @] watn, XMLe] ¢ dHolgle gFew
AR HA, AHERAEL ) o] &A= XML dlole}
of A4 Aot opfz} 49l A9} e A4l A
g 238 gud A9 eFsw ok E3d XML
Hystgd) wek XML dlojete] wigt Eele] a4k
= AAY7) ARG 7129 XML HoAle] Rde
783 e 1A v WEe] B4l Aol g
H&AHQ HIAE AYUEA Rl ok

B =Ee 4 dejrl ddse d45 844 3
g XML @I =2dd 71ge Adside. A4l
e Addhe XML 2dE Ags7] ¢ XML 73

S B, o5 H2Ao wdd TFNZ
. AaAe] mdd) A QRAE FrsbHA 23

Qg BAA siasty) ds 4= A4 g
< YA 44 gYS FolFgozd R HZ
& ARE AAH BYY 5 AN E=3I )F9
OM 7J8te]l DTD A% 33 AHsa, dEAQ Eg
AL AAE Aedd BAHES dgsych
Aete AaAlo] wdoAes AZA ol AL 2 T4
2 Ut 0|9} o] Ao AAL 2 GAR U
224, 1 AN ARHE dAAER JF EPaF
Ao AAHC], AB}Foz HAole wAS =9
F ATh AJE Ao e FA A giAe
okzke]l W=7} EAEA Y, A4 Aelo] disids
F& A%g Bk gk AQMg 2.2 A8t
go] WE3lA TEES lm, Ao difEe] A Q
AR B FE Ao dojele] dXAAE HAI)
71 98 73al Aoyl wkEA] BWad wlyy AxHw)
#e B Hgsl AT Agsls HIA =l
Al DOME 7I¥te g st 7] d&e] Ed di%
Zde Ve g Asde dAHE WEsin ok
ayuz 4% Mg 93 dojeiuolxe] wEg dRA
§ g83l= 47U 35 dastt
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[#& 1] auction3.xml, auction5.xml, auction10.xml2] DTD auction.dtd

<!-- DTD for auction database -->
<l-- $Id: auction.dtd,v 1.15 2001/01/29 21:42:35 albrecht Exp $ >

<!ELEMENT site (regions, categories, catgraph, people, open_auctions, closed_auctions)>

<IELEMENT categories
<IELEMENT category
<IATTLIST category
<IELEMENT name
<IELEMENT description
<IELEMENT text
<!ELEMENT bold
<IELEMENT keyword
<IELEMENT emph
<!ELEMENT parlist
<!ELEMENT listitem
<IELEMENT catgraph
<!ELEMENT edge
<IATTLIST edge
<IELEMENT regions
<!ELEMENT africa
<!ELEMENT asia
<!ELEMENT australia
<IELEMENT namerica
<IELEMENT samerica
<!ELEMENT europe
<IELEMENT item

<IATTLIST item
<IELEMENT location
<!ELEMENT quantity
<IELEMENT payment
<!ELEMENT shipping
<!ELEMENT reserve
<!IELEMENT incategory
<IATTLIST incategory
<!ELEMENT mailbox
<!ELEMENT mail
<!ELEMENT from
<!ELEMENT to
<IELEMENT date
<IELEMENT itemref
<IATTLIST itemref
<IELEMENT personref
<IATTLIST  personref
<IELEMENT people

(category+)>

(name, description)>

id ID #REQUIRED>

(#PCDATA)>

(text | parlist)>

(#PCDATA | bold | keyword | emph)*>
(#PCDATA | bold | keyword | emph)*>

(#PCDATA | bold | keyword | emph)*>
(#PCDATA | bold | keyword | emph)*>
(listitem)*>

(text | parlist)*>

(edge*)>

EMPTY>

from IDREF #REQUIRED to IDREF #REQUIRED>
(africa, asia, australia, europe, namerica, samerica)>
(item*)>

(item™)>
(item*)>

(item™*)>

(item*)>

(item*)y>

(location, quantity, name, payment, description, shipping, incategory+,
mailbox)>
id 1D #REQUIRED, featured CDATA #IMPLIED>
(#PCDATA)>

(#PCDATA)>

(#PCDATA)>

(#PCDATA)>

(#PCDATA)>

EMPTY>

category IDREF #REQUIRED>

(mail*)>

(from, to, date, text)>

(#PCDATA)>

(#PCDATA)>

(#PCDATA)>

EMPTY>

item IDREF #REQUIRED>

EMPTY>

person IDREF #REQUIRED>

(person*)>



<IELEMENT person

<IATTLIST person
</ELEMENT emailaddress
<IELEMENT phone
<!IELEMENT address
<!ELEMENT street
<IELEMENT city
<IELEMENT province
<{ELEMENT zipcode
<!ELEMENT country
<IELEMENT homepage
<{ELEMENT creditcard
<!ELEMENT profile
<IATTLIST  profile
<IELEMENT interest
<IATTLIST interest
<IELEMENT education
<|{ELEMENT income
<!ELEMENT gender
<IELEMENT business
<!ELEMENT age
<IELEMENT watches
<IELEMENT watch
<IATTLIST watch
<IELEMENT open_auctions
<IELEMENT open_auction

<IATTLIST  open_auction
<IELEMENT privacy
<!ELEMENT
<!ELEMENT
<IELEMENT
<!ATTLIST
<IELEMENT
<IELEMENT
<!{ELEMENT
<IELEMENT
<IELEMENT
<!ELEMENT
<IELEMENT
<IELEMENT
<!ELEMENT

initial
bidder
seller
seller
current
increase
type
interval
start
end
time
status
amount
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(name, emailaddress, phone?, address?, homepage?, creditcard?,
profile?, watches?)>
id ID #REQUIRED>
(#PCDATA)>
(#PCDATA)>
(street, city, country, province?, zipcode)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(interest*, education?, gender?, business, age?)>
income CDATA #IMPLIED>
EMPTY>
category IDREF #REQUIRED>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(watch*)>
EMPTY>
open_auction IDREF #REQUIRED>
(open_auction*)>
(initial, reserve?, bidder*, current, privacy?, itemref, seller, annotation,
quantity, type, interval)>
id ID #REQUIRED>
(#PCDATA)>
(#PCDATA)>
(date, time, personref, increase)>
EMPTY>
person IDREF #REQUIRED>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(start, end)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>
(#PCDATA)>

<!ELEMENT closed_auctions (closed_auction*)>

<IELEMENT closed_auction (seller, buyer, itemref, price, date, quantity, type, annotation?)>

<IELEMENT buyer
<IATTLIST buyer
<IELEMENT price
<IELEMENT annotation

EMPTY>

person IDREF #REQUIRED>
(#PCDATA)>

(author, description?, happiness)>
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<!ELEMENT author EMPTY>
<IATTLIST  author person IDREF #REQUIRED>
<!ELEMENT happiness (#PCDATA)>

(22 2] F2AC] AT 2% TIY 22 ( estimatejava )

package estimatedom;
import org.jdom.*;
import org;jdom.input.SAXBuilder; // JDOM A}&-
import java.io.*;
import java.util.*;
public class EstimateDom {
public static void main(String[] args) {
SAXBuilder builder = new SAXBuilder(false);
Document doc=null;
ry |
long s = new Date().getTime();
doc = builder.build(new File("auction5.xml"); // aution5.xml £A] &9
long e = new Date().getTime();
System.err.printin("XML Document is loaded.");
System.err.printin("XML pasing time : " + (e-s) + "ms"); // XP, ARP ¥ gt
}
catch (JDOMException ex) {
System.err.printin("Can’t open file.");
System.exit(1);

// 27 DOM =g AN %3
System.err.printin("A A DomE=z 3]");
long start = new Date().getTime();
int elmsize =traverseDom(doc);
long end = new Date().getTime();
System.err.printin("Elements Count: "+ elmsize);
System.err.printin("Time : "+ (end - start)+ "ms");
// site/people/person/homepage == HHAZF &3
System.err.printin("\nX& Homepage %7]");
start = new Date().getTime();
elmsize = findNodel(doc);
end = new Date().getTime();
System.err.printIn("Elements(homepage) count: "+ elmsize);
System.err.printin("Time : "+ (end - start)+ "ms");
// site/people/person/creditcard == AAA L &3
System.err.printin("\n® & Creaditcard 27]");
start = new Date().getTime();
elmsize = findNode2(doc);
end = new Date().getTime();
System.err.printin("Elements(creditcard) count: "+ elmsize);
System.err.printIn("Time : "+ (end - start)+ "ms");
// site/people/person/name,phone,address/city *x = HA A7t &34
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System.err.printin("\nX. & name, phone, city 27]");
start = new Date().getTime();
elmsize = findNode3(doc);
end = new Date().getTime();
System.err.printin("Elements(name,phone, city) count: "+ elmsize);
System.err.println("Time : "+ (end - start)+ "ms");
}
public static int traverseDom(Document doc) { // FSX, FSD, FARS ¥4 gt
int i=0;
Element root = doc.getRootElement();
LinkedList queue = new LinkedList();
queue.addLast(root);
it+;
while(!queue.isEmpty()){
Element elm = (Element) queue.removeFirst();
List list = elm.getChildren();
i += list.size();
queue.addAll(list);
}
return i;
}
public static int findNodel(Document doc) { // SN ¥4 3t
Element root = doc.getRootElement();
LinkedList nodeList = new LinkedList();
Element people= root.getChild("people");
List persons = people.getChildren("person");
Iterator itr = persons.iterator();
while(itr.hasNext()){
Element person = (Element) itr.next();
nodeList.add(person.getChildren("homepage"));
}
return nodeList.size();
}
public static int findNode2(Document doc) { // SN ¥4 gt
Element root = doc.getRootElement();
LinkedList nodeList = new LinkedList();
Element people= root.getChild("people");
List persons = people.getChildren("person");
Iterator itr = persons.iterator();
while(itr.hasNext()){
Element person = (Element) itr.next();
nodeList.add(person.getChildren("creditcard"));
}
return nodeList.size();
}
public static int findNode3(Document doc) { // SN ¥4 gt
Element root = doc.getRootElement();
LinkedList nodeList = new LinkedList();
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Element people= root.getChild("people");

List persons = people.getChildren("person");

lterator itr = persons.iterator();

while(itr.hasNext()}{
Element person = (Element) itr.next();
Element phone = person.getChild("phone");
Element name = person.getChild("name");
Element address = person.getChild("address");
if(phone != null) nodeList.add(phone);
if(name != null) nodeList.add(name);
if(address != null) nodeList.add(address.getChild("city"));

}

return nodeList.size();

}
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