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Abstract As XML became the standard of data exchange in the internet, the needs for effective
query processing for XML data in streaming environment is increasing. Applying the existing database
technique which processes data with the unit of tuple to the streaming XML data causes the
out-of-memory problem due to limited memory volume. Likewise the cost for searching query path
and accessing specific data may be remarkably increased because of special structure of XML. In a
word it is unreasonable to apply the existing database system to the streaming environment that
processes query for partial data, not the whole one. Thus, it should be able to search partial streaming
data that rapidly satisfies join predicate through using low-capacity memory, based on a store
technique suitable to streaming XML data. In this thesis, in order to study the store technique for
low-capacity memory, the PCDATA and the CDATA-related parts, which can be used as predicate
on join query, were fetched and saved. In addition, in an attempt to compare rapid join predicates, the
range window of streaming XML data was set with the object of selectively joining windows that
satisfies the query, based on Cardinality * and + among the structure information of DTD.

Key words : Streaming XML data, Range Window Join, Numbering Scheme based DTD

1.ME
FZ Qg A3 BAy {ElFES AF
CE A7E @EIAE 227026 T(RO1-2003-000-10395-0) A4 9 A% fEES AR
oz 2gEge Z(ubiquitous computing environment) 183
TN ARt ARG ue HIE 9 F(sensor network)s} £ B2 HRE9
spark@dblab.sogang.ac.kr — = -
"R R e LoAA eRdts a7 o] o|Foix)= FAHM F3Ie d&Hoz A
vmisunv@hotmail.com Holglell thdt A7t 7= Aok o] g F3he]
=BE4 0 20059 39 119 % dolels ~Eg" dolekstreaming data)zba

Axtgtg c 2006 19 269

@R oA x e



ZEZY XML HolgtilN 39 A5

o 2EZ7 dlolgle] £ #Be dolglrt #glol
Eolen, dolete A EF tire A& FoxEs)
S7E oY% A4 A U3 wE 3ES 873}
Tt #3& UEsy]l AEMe RE Z2AY(pro-
cessing) W<l WXE#(main memory)olAl o]FoiA]
of gt gl vlaz 4EEH1/0)L ~E&H 873
9 A4 oo fd WME gdo] a7HE 54 ¢
£3}2 R3ty] wEo|vi1,2]

53] F&@9 2EZT doJgl oMY =d A
H-8-3 AlTho] o] AREE At Fof shelt}. vk
3t 23& YA diojed RE FE(tuple)S
A(scan)dte] Hlwslo}l &) wjFolr}, SAwk 2ET
dolete] B4 BRE FES 27 e 3L BEtE
3t o]& FEsly] g Wo) ﬁé'?— Aos 49 o
Z 27 dolgle] dis] A7k A (time interval) &
ol &3t F&e] xERW tﬂ°]E} Z% 499¢& =%
(window)ghe 22 J9og g Agshe 7ol 7
& JFEA Rolm SIoH3-5].

2Eg" dolelr} olAe) FER 2o
(attribute) ¥ gk(value)8] B22 o|FoAA i1, ¢+
ZARE 7IAE 2EE® XML uolgdd, 952
Ze Jge UH RA3e 2EY dHoleld td =
¢ Aitg 2EEY XML dHolglole HEd £ it
ustd 2ER dolgldAMe A== A7 7HFE
N2 UHA 4 JA, 2E&Y XML doje #
AE DA A DFHoE JHA £ gyl WEolch
2Eg® Holgte Y=g &3 Hojee 2AS
A& 2% mEol A, A7 HEoE UHA 2E
2% XML Holele] QS Fahe dHolge x9
Aol M Y3A G A= F ¥93A ge FE2E 7t
Ae dolelrl S F 7] Wi Fxd HE
T {1k g2 2B XML dlojele] 9E9E Al
ko] old FERARE 7IESE AL drh 2EF
] oty 9=te A wEt e At
e 9x97 248 ¢ QAT FRIBE 71E
2 UHR 2Ed" XML dolele] 959%+= therel
2 AYs 93 42 vE 2ar) ok dvshd ¢
Z7} A3A ge 3 x7) 92 430 vt 29
Aol FUH FHLF 5 7] Wik

Agd vEgg It 8 F JE & 3]
XML wlolel] gt A% 71¥e B3 WA =
L& wEIte K2 2EY HoEs 7151&122} &
olof gt} o] =A AEtnA} e 71HS He
Hze AHES 98 A THES A8l AA 2EfT
XML dloletg Aste Aol ofulgl HAE(text) F,
29 oA =Zytzlez AH4E 4 1= PCDATA

\>

A= ' A=
Hed SA

lﬂ ok,

2 Age 29 Aolo ¥ Has )y 225

a#l3 CDATAE 7HAe daHE(element) 23T
JYHE ZA(attribute)dl] FE = TS —;Féfi}
o ARgt 7€ XML #4¢ A% 7HES &
27 @A FEPES o, d2E Hdz Xi%s}c 7
& A Hzrg AM-E AR X drMe o
Ay ASHE A2 ANE Fok 7] i @#e 4
5 Rolu oH, Ed(tree)Z W3 ARdI= 7
L F2PRE M FFgsty A 24T F AL,
U}W}Zli AANE FsiMe EdY FERE ZHas)
oF & 9L 7IX Yot RDBMS Z£7]7H(schema)
2 W@ty ARshe 71He XML EA49 $5 Ho)
o] ARE Y F U Fe G992 27 ol
Agsty] W7o A&FA AF Fre] FRo] o]Fo
AR, g HlM = HolE 7 WiF F£Qlo] Hi=
dadteg Aoxe #HAA F HeolE T XUAS
LW =t Fgsirie].

BE "ot MY AgHy e 71E JHE
I vagod Atste AR JHe AL HEe A
< RAPY = FAgHY HEL Zol7] AT Al
7oz wmE %) ZHYR vuE 98 DTDY +
AR F AAR N9 WE 7R3l ~EH
XML dlolele] 99 Y¥=-$(Range Window) &, Yol
A AFPY PZARE J2E 3 92 437
agx AgHHE XQuery® =1 Add] FHsh=
XPathg ZA Hd, =<1, v & 2= UE
Aok, 7 WA A" 2R ZYRE Aoz oY
=5 Ad3ith g 99 998 uyez x
¢l H&E =Zozls AYste] oA 23 § HFFHe
2 9E A9=S FgoA uE 1R A= dEHs
AAE Wtk ofg} o] BYGle] Eolew 2EFY
XML dlelgts Fe 39 A=z =) AFddoem
AoeA oz e 99 A=F9e dd¥es =
A F A Atk mebA 2 do ZI AN Fo
sl 2E2"W XML Holely ¥Yg A= d9=
ZY F A7 Q7 ol 71E 23 7o) wvls) waA A
AT F itk

2 =829 UmAE g3 Zo] #4450 it 2B
2% XML dio]g} A2l #¥E 7E d7ES AY
Ha tee dF 57|19 Adsle FRAYRE VR
& 949 d=¢E 2E&R XML dHeolele] 2 s
7S AWEE, 183 AQEe 71Ye ol&d 43
& 84 vla g3 viAgtes 48 2 % 4

g 71&8th

o
2.1 DTDS} X|A|XH(Cardinality)

1m

rE

i

2. &



226 BRFHEE =F A dolehdle} 2 Al 33 A A 2 F(20064)

XML &A=} vjoJel mto] A3} H3] FIHH

DTDE XML& #8 =Bd dof me 270
(schema)24] XML &4 Wd] 5348 Z€ dHE
(element), &A(attribute) 28T B4 Yebd F 3l
= V& FA=E HH37] A3 “None”, “?7, “¥7, “+"9]
471A) dYHE AA A cardinality)F E 13} Zo] 9
71,

[819] oAz 23 19 AF ¥ commodity.xml
# g8 W currency.xmlo] XML A s 7}
Ae 2ET dHojgrt Eol& u, 1Y 29 Bdyol
Palm-Pilotg] A& 28 7H4& =2 WEd 7}
Ao wHigsle 21 AE A3 YA WA
H2ejo] FAl AGE sjof gt 2EFT dojgy &
A g2 diojert Edglol Eojen, lojety A<
£ U A& Ayt a7HI WE $EE
ZF317] Yelie ZE Z2AAL ] tRed A o]

fr

# 1 DTDY AAA FF
2| A2} a9
A dYhEE ¥=Al T Yehdol e
AL AAl (Default)
g gevEs g vehdAy ohud el
22e AN
g deREE I el o8 W Jepd
F AL A

A% QeAUEE YA @A A9 9 Jehd
-

None

<?XML version="1.07?>

<IDOCTYPE recipe

SYSTEM “commodities. gtd™>
<i—-Example for XML document-->
<commodities>

<?XML varsion="1.0°?>
<IDOCTYPE recipe
SYSTEM “cumencies.giif™>
<i—-Example for XML document-~>
<currencies>
<currency>
<code> USD </code>
<name> US Dollars </name>
<name> Wal-Mart </name> <rates>
<itsms> <currency>
<item> <code> GBP </code>
<name> PDA </name>
<make> HP </make>
<model> PajmPilot </model>
<price currancy="USD">
315.25

<vendor>

<buying> 1.34 </buying>
<seliing> 1.32 ¢/selling>
</currency>... (frated>
<focusrency> ...
</currencies>
</price>
fitem>.. <fems>
</vendor>...
</commodities>

a3 1 XML A 4 commodity.xmi(Z)3} currency.

xml($)

<result>{

For S$c in stream( dity. xmI)/fvendor/s

$u in stream{currency. xm[)//rates/currency

Where $c/modelitext() = “Palm-Pilot”
and $u/codeftext) = “GBP”

and $u/. /. feodeAext(=$c/price/@ourrency

Return <price> $ubuyingfralue()*$c/price/value() <fprice>
J</result>
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