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Abstract As we are getting to deal with more applications that generate streaming data such as
sensor network, monitoring, and SDI (selective dissemination of information), active research is being
conducted to support efficient processing of queries over streaming data. The applications on the Web
environment like SDI, among others, require query processing over streaming XML data, and its
investigation is very important because XML has been established as the standard for data exchange
on the Web. One of the major problems with the previous systems that support query processing over
streaming XML data is that they cannot deal adaptively with dynamically changing streamn because
they rely on static query plans. On the other hand, the stream query processing systems based on
relational data model have achieved adaptiveness in query processing due to query operator routing.
In this paper, we propose a system of adaptive query processing over streaming XML data in which
the model of adaptive query processing over streaming relational data is applied. We compare our
system with YFiiter, one of the representative systems that provide XML stream query processing
capability, to show efficiency of our system.
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A: $var/CurrentPrice/number() > 90 B: $var/CurrentPrice/number() < 100
C: $var/CurrentPrice/number() < 95 D: $var/CurmrentPrice/number() < 50
E: $var/Symbol/string() = “ABC”
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Q0 3t
for $var in Proxyl()/Quote
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Svar/CurrentPrice/number() < 95 and
Svar/Symbol/string() = “ABC™

return /Quote =
< Q1 %3t

return /Quote

Operator Sharing!!

ERLREORO)

for $var in Proxyl()/Quote
where Svar/CurrentPrice/number() < 50
retum /Quote
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. true . false

Result queue
- A B
for $var in data()/xml A
where 0% 0% 0% ? | ! B I ¢
$var/a > S0 and
Timestamp: 0
S$var/b > 40 and Result quee
$var/c = ‘B’ <«mb> | 2 2 1 [
= <a>100</a>
<b>20</b> A B
<c>A</c> a>50 b > 40
@ $var/a > 50 <xmb> (J M=100% 01=0% 0% o [l [n ¢
Timestamp: 1 >$<‘ Result queue
B <xmi> .
b>40 Svar/b > 40 <a>100</a>
<b>$0</b> B A
<c>A</c> b > 40 a>50
<fxmk
$varic = B’ " F im=sos on=0% 11=100% 1 [« K
Timestamp: 2 >< Result quete
<xml>
<a>200</a>
<b>80</b> B
<c>C</c> b>40
</fxmi>
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% 12 2 Al AHEE XML 4 2E¥

4.1 MEIE V|4t QIAIR} BIREQ| M5 TI}

GAA gpEel Ui A% HrldAMe dgEHE 2
EY dolelel tis) 2y 137 S XML FA9 129
149} & NHESL 7N d9E AEdqnh & 2
9] Azl A~E9Y AL wEF e gho] 4 Al zt
7+ 100%, 80%, 60%, 40%, 20% = ZAFch o|ze
Aelgo] o HHo A AFL ¥ 149 best
case® FA® Aoli zHeote] A9 AFL worst case
2 FAE Aot A #BeE P ¥ 149 F

<7l version="1,0"7»

<Quotex

<Syrabol> CLHB<{Symbot>
~Sector> SECH<fSector>
<Industrs=[NDB1<{lndustry>
<Tine>

«<Yeer>1988<Year>

<Dote=Thu Oct 28 22:45:23 1999<(Date>
~<{Tirme>
<CurrentPrice> 147 54<{Curce otPrice>
<OpenPrice>145.20</OpenPrice>
«“Change>1 Bl </Change>
«<PrevClosePricex1 44, 72-</PrevClosePrice>
<Volurne>» 484766 < Volurme>
<DeyHange>

<LovrB88,55</Lowr>

<High>270 B3 High>

<{DeyHange>

<Week 52 _[nfo>
<Low>71,1B<{Low>

<High>BD7 72</High>
«<Aversge>20b.1 2<fAverage>
<{Week 62 {nfo

</Qucte>

19 13 NiagaraCQ’s "Quote.xml”

for $var in input(y/Quote
where
S$var/Time/Year ='1999' and A

$var/OpenPrice > 55 and B worst case
S$var/CurrentPrice > 90 and ¢ o e o o e
Svar/Week 52 Info/Average > 190and D
$var/Week 52 Info/Low>83 E
i best case

return /Quote

Oa0L02020

A has 100% selectivity
B has 80% selectivity
C has 60% selectivity
D has 40% selectivity
E has 20% selectivity

% 14 Q484 2ee AY 84

Avg, # of Operators per Document

Raadom Ratio based Optimal Worst
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for $var in input()/data
<7 ion="101" ing= -8 where
xml version="10" encoding="UTF-8 Srarimber) > 10 20
<data> $varfofnumber() > 20and || A: $varfafumber() > 10
$var/c/number() > 30and || B: $varbimumber() > 20
<ag>11<fa> $var/d/number() > 40 and || C: $var/c/number() > 30
$var/efnumber() > 50 D: $ver/d/number() > 40
<b>21 </b> return $var E: $var/efumber() > 50
<c>3l<fe> SR A | BURB | SURC | SMRID | BAE | HEol @O AE
<d>0</d> W 100% 80% 60% 40% 20% | E->D->C-3B->A
<e>(<fex UK 5% 15% 25% B% 45% | C->E->A->B->D
</data> F2UY | 100% 0% 80% 70% 60% | C-XE->D->A->B
Az 10% 30% 50% 70% 0% | ADB->C->D->E
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<?xml version="1.0" encoding="UTF-8"7>

<?-- generated by ToXgene Version 1.1a on Mon Dec B1 14:21:32 KST 2063 -->
<order id="1">

<customer_id>11813</customer_id>
<order_date>2003-11-3</order_date>

<{subtotal>399.268<{/subtotal>

<tax>32.93</tax>

<total>581.13</total>

<ship_type>AIR</ship_type>

<ship_date>2003-11-4</ship_date)
<bill_address_id>39187</bill_address_id>
<ship_address_id>3522</ship_address_id>
<{order_status>PROCESSING</order_status)>
<credit_card_transaction>
<credit_card_type>MASTERCARDS/credit_card_type>
<credit_card_number>15082753544608218</credit_card_number>
<name_en_credit_card>dugouts impress sind</name_on_credit_card>
<expiration_date>2685-82-22</expiration_date>
<authorization_id>APullpq--7¢pHVF</authorization_id>
<transaction_amount>581.13</transaction_amount>
<authorization_date>2803-11-4</authorization_date>
<transaction_country_id>75</transaction_country_id>
<{/credit_card_transaction>

<order_lines>

<order_line id="1">

<item_id>6288</item_id>
<quantity_of_item>102¢/quantity_of_item>
<discount_rate>0.00</discount_rate>
<special_instructions>{Pqn$031K$5INqParEFF}2,6™( :_PnUb6Jz1( Q™) {28Nt+}GuCn$Uu:T
{mI6ze]cQTIV</special_instructions>

</order_line>

<order_line d="2">

Citem id>57u</item_id>

<quantity_of item>had/quantity_of_item>
<discount_rate>0.02</discount_rate>
<special_instructionsdr:U_/mnzF j8|taalYHuk:e[Uleng=L/9xj#*]3</special_instructions>
</order_line>

</order_lines>

</order>
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Q1 | /order[@id=%1)/order_lines

Q2 | /order{order_dateltext()=%1])/order_lines

Q3 | /order[ship_dateltext()=2%¢11)/order_lines

Q4 | /orderlorder_dateltext()=26111[ship_dateltext()=%2]1/order_lines

Q5 | /order(ship_typeltext()=%61]3[order_status[text()=%62])/credit_card_transaction/credit_card_type

Q6 | /orderlcredit_card_transaction/credit_card_typeltext()=%611}/order_lines

Q7 | /orderlorder_dateltext()=%61]][credit_card_transaction/credit_card_typeltext()=%2]]/credit_card_transaction/credit_card _number
Q8 | /order/order_lines/order_line[discount_rate[text()=%41]]

Q9 | /order[order_date{text()=%611][ship_date[text()=%2]1[credit_card_transactior/credit_card_typeltext()=%3]}/order_lines

Q10 | /orderlorder_date[text()=%1]1{ship_date[text()=%62]1[order_lines/order_line/discount_rate[text()=2631}/order_lines/order_line

Q11 | /order{order_status[text()=26111/order_lines/order_lineldiscount_rateftext()=2¢2]]
012 Jorder[order_date[text()=%1]1[ship_date[text()=262]][order_lines/order_line/discount_rate{text()=2631)/order_lines/order_linelitem_

id[text()=%411
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