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Abstract In this paper, we propose an extended XPath specification which includes a special
matching character ‘%’ used in the LIKE operation of SQL in order to solve the difficulty of writing
some queries to filter element contents well, using the previous XPath specification. We also present
a novel technique for filtering a collection of document-centric XMLs, called Pfilter, which is able to
exploit the extended XPath specification. Owing to sharing the common prefix characters of the
operands in value-based predicates, the Pfilter improves the performance in processing those. We
show several performance studies, comparing Pfilter with Yfilter in respect to efficiency and scalability
as using multi-query processing time (MQPT), and reporting the results with respect to inserting,
deleting, and processing of value-based predicates. In conclusion, our approach provides a core
algorithm for evaluating the contains() function of XPath queries in previous XML filtering researches,
and a foundation for building XML-based distributed information systems.
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associate s with (query id, path id, level) pair w.r.t. NF4,;

NFA, 41, is branched off using remainder states of NFA,;

12 return NFA4, .03

Input: inserting value-based predicate NFA fragments, NFpqgmens
Output: value-based predicate NFA, NFA, ..
procedure INSERT(NFAapmens)

1 for each NFA, € NFA4sgmenss do

2 for each state s € NF4, do
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4
5 end if
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7
8 break;
9 end if
10 end for
11 end for
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11  return NFA, ...

Input: deleting value-based predicate NFA fragments, NFA4;qomens
Output: value-based predicate NFA, NFA, ..
procedure DELETE(NFA ugmens)

1 for each NFA, € NFApagmens do

2 for each state s € NFA, do
3 if s 1= “shared witp NFA ,q1,c” then
4 delete state s form NFA4,,,.;
5 if s = “accept state”’ then
6 delete (query id, path
7 end if :
8 end if
9 end for .
10 end for '

id, level) pair w.r.t. NFA4, from NFA, 1.
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Input: the set of (query id, path id, level, matching character info) pair satisfied with the structural
matching, PAIR yycnural
Output: the set of (query id, path id, level) pair satisfied with the structural and value-based predicate
matching, PAIR ;i

/! TSLL denotes the target state linked list. And the 1 refers to the initial state number of NFA, ..
procedure START-ELEMENT-CONTENT-HANDLER(element)

1 SL < 0; RC <« element.contentLength;

2 TSLL < ¢, PAIRya < ©;

3 TSLL < TSLLN {1, SL)};
// Let ¢ denote a current character. Then, let next state s,,,, be a state transited state s by the character c.
/ And let PAIR egicare be a set of (query id, path id, level) pair of an accepting state, Syex:.
procedure CHARACTER-HANDLER(c)

1 for each state s € TSLL do

2 if 3 s, then

3 TSLL « TSLL N {(Snexs, SL)};

4 RC—RC-1;

5 else

6 if state s 1= 1 then TSLL «— TSLL — {(s, *)};

7 else SL— SL+1;

8 end if

9 end if
10 if $peee = “accepting state” then
i1 if SL =0 and RC =0 then EHS < EHS N PAIR edicater
12 elif SL > 0 and RC = 0 then PPHS < PPHS N PAIR,ygicate’
13 elif SL = 0 and RC > 0 then PSHS < PSHS N PAIRyegicare’
14 elif SL > 0 and RC> 0 then PPSHS < PPSHS N PAIR edicarer
15 end if
16 end if

17 end for
// Let prew denote a (query id, path id, level) pair projection of p.
// And let matchingcharacterinfo denote a matching character info projection of p.
procedure END-ELEMENT-CONTENT-HANDLER(element)
1 for each p € element. PAIR pcpra d0

2 if matchingcharacterinfo = “N” then PAIR,p < PAIR oot N {Prew}s
3 elif matchingcharacterinfo = “E” then
4 if 3 puew in EHS then PAIR iyt < PAIR 5t N {Pnew}s
5 end if
6 elif matchingcharacterinfo = “P” then
7 if 3 puey in EAS or PPHS then PAIR 01— PAIR i1 N {Prew}s
8 end if
9 elif matchingcharacterinfo = “S” then
10 if 3 puew in EHS or PSHS then PAIR i < PAIR it N {Prew)s
11 end if
12 elif matchingcharacterinfo = “PS” then
13 if 3 poew in EHS, PPHS, PSHS or PPSHS then PAIR i < PAIR ot N {Dnew};
14 end if
15 end if
16 end for

17 return PAIR,,.;;
% 7 g-7INF £o] NFA9 43 4ads

7 dMxae] Az AU Yheap) IA7E S1I2MBIYE 2 A 7Py HAloA 2#7] 82 garbage collec-
ARgozn RE AF ZAxo] 23 HZI|AX  tor)d FTL FIr] Y3 4 AFuig A2 Z2A
VO 9] 43 Aol wtgd=)x) ZaA Ak ol & 2F A4S ARE ZZHNSE dFHFE ulolrh
FAA L B 2y-<ed U 5 A AAHe «AER3 A4

olr] MEolX daFzol Al ey 71U XML#%

3) At 7H oAl P71 A -Xms5127% Xmx512m &4 & AMSR
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<rss><pubDate>Sun, 25 Sep 2005 22:52:11 EDT</pubDate></rss>
() XML &z}

Element content: “Sun, 25 Sep 2005 22:52:11 EDT”

(1,0) read ‘87 (L1),(2,0) read ‘w’|  (1,2), 30,0 read ‘0’| (1,3), 32,0) read ¢’ (1,4)
initial match (Q16,0,1) »
insert into PSHS
tead ¢’
(1,9), (28) | read*s’ (1,8) read ¢’ @) ireads (16,29 read 2 (1.5)
— failin (2,5)  e—]
read ‘e’
T @y read ‘p’ (1,11) read *’ (112) read 2’| (L13),212) | read 0’} am
i failin (2,8) ‘ —>  failin(2,12) |
read ‘0’
(1,19, 2,18),(19,17)| read 2’} (L,18), (2,17) | read 27, (1,17) read * ° (1,16) read 'S’ (1,15)
read ¢’
~-— Y fmmmmmmm—tmsacmm—many
P(1,20,Q0,17) read S| (1,21),(2L17) | read ‘2[(1,22),(221), (26,17)f read ¢’ {  (1,23),(27,17) i read ‘I’ | (1,24),(28,17)
v failin(2,18) ————p ' > failin(2,21) >
read ‘1’|
(1,29) read ‘T (1,28) read ‘D (1,27) read ‘E’ (1,26) read * | (1,25), (29,17)
) match (Q14,0,1)
insert into PPSHS
(b) g-71%F o] vy B
EHS PPHS PSHS PPSHS
no pair! no pair! (Q16,0,1) (Q14,0,1)

'

(©) -1 2ol WA 3 Wl 7R 4 e 2

Because 0f(Q13,0,1,PS); search EHS, PPHS, PSHS, and PPSHS — no match!
Because of (Q14,0,1,PS), search EHS, PPHS, PSHS, and PPSHS — match!
Because of (Q15,0,1,5), ;earch EHS and PSHS — no match!
Because of (Q16,0,1,8), search EHS and PSHS — match!
(@ a4 AEL o1& Ao} w3
09 8 g-7INk &o] NFAS 43 <

A9e] ojAE 93] DTD HxErF 88 gt 28u 22 XML 47 ol8d 27ARNS UFA71A &
DTD ABE A& AT XML wlojets} g-71vt & ot waby 2 AdgelMe 1ds] RSS 20 DTDH
ol& A3ty s8] dasich A= XML dlolgel= U= 32709 d4 F 94 WES 7 F AU 94
Ad=" d4 yE-g Aot o 22y AFAA A (T g4yl 4F aAsd g8 E44e 94 W
<hE XMark[16], ToXgenel17], XML Generator[18]¢} 402 AQdsle] FAHA 2007H9] XML #4& B33



NFA EH& AHE3 EA4-F43 XMLY 719= 719 989 7Y 447
o EdES wHEV] 93 HA AY w93 #Ago] we} -7k ol XML& A4St XML
AR dol2 FEHA ¢ 3000718 BoiE MAT EAE Y d2aziE ¢9FAM XML U @
3 F=Z BEF(uniform distribution)o wie} @olE A% 719 Sole) A® Az T XMLE A= 3%

How Adsle fdshe A9 EXAEE ‘?_".——:_701 L=

Yiilter A9 A47|& 22 o]8F A¢ g-7ut
&ole] ZAE ZHEALE AF uisiHso fﬂra} A=A
o FddAeE A vEsd gt gutEA AAE
A B3e FAFH0) U] Wi Yiter Ao AA7IE
AT B3 Yiiter Ao A7 £ 5
AL oA AFF 300070 ©@ol F 100070 ] Fh-

w £ojo] ydikay) Aoke Aotk gh-7NE £o19
o Aud A9 98 -7 Eole 4 JANH
d Jehls Ex1E9 wtAZ(skewness)S dHd3te
4gslor gk olldk QAR Foje} XML i
< 98 §HE XMLY 94 Yeedz FEdh o
T HAEE Jehdr] 984 2 AEdAME Zipf ¥
E(Zipf distribution){19]1& AR&-3tc}, & 43e] B2
&7 &olollA HAMAE £33 Y HFE F
7]'3]-t 3i°]7 ol AdE Ao Bzl #F H4¥
AMSE TAYATE Aol HAsith uA B Ad
dre A9 A= Mes AR T €9 e 12
Aol 7z} 94X @Al Kot /o) YElE BES 02
2 23PY 2y F4E AHES E Aol Zoy
A2 NFE 1E 77@@11]"]' Pfilter$} ACfilter= 3
Az A9 #3& A3 Utk Aotk & 1L
XML} gk-718k %‘ﬂ% 37 A% HE e
& BAET

¥ 19 A¥ i F P9} Prefix, Suffix, PSl
s ek AwEE P -7l ol ARt
AT %, P ‘%, B BF-HY ‘%l BAGle] <
= Folgx Jee FES Yvsle W Prefix
(Suffix, PS)E ‘%'7} Weld AA g7 &9 o
ARl A IRl AE % (FHW ‘%, AF-FHY ‘%)
71 € #go|t; ulela] 4 Prefix + Suffix+PS=1&
w3k

o] 3RH ATIde Ad2A= 200009 XMLE A
sk dele HuAlzoltk zZH Afolx 43 wiA

719k o] ¥E st "o

«E37E

B 499 23r|Ee d5-A9 A7 AIRHmulti-
query processing time, MQPT)ol™ =2 o+ o}
£33 2

Aol 4 (MQPT) "3y A" BA-F43
XMLo] Y8=Ee AEE tawr, FE XMLY SAX 3
Aol A2 H AHE loarsing, SAX HA |HEF o} &3}
o F& NFAS) g-719t €0 NFASY zeolg ¢s3tn
HZ dAse Ae Fohe AFE tewdt AL I
g g5-d9 A ATHMQPT)L tend = lparsing 2 E 3
o+ Ark

o) thF-Ae] A7 Al gutE olsfisty] s
Fod% de Pey Azt AR tens  tean?t B
g3-49 Ag Az FHode XML& s
Adgle A7te] XFHA g Aot

4.2 AMlEl 1: Pfilter, ACfilter, Yfilterd Bl

Yiilter= 93 oA 2 ‘%'E TS g A
23R 5317 wEel A wiziEds P, Prefix, Suffix,
PS7t wg W) MQPTE Pfilter, ACfilter®} HIng &
itk a2zE (A9 14 -7 &ojdx 59
g oA 22} ‘%7t vele 38 002 a3 (P=0)A]
ok &3 Yfilters ZE-7)WE &ole] kxRt delet
dHY = XML 249 92 89 Zojrt 2& o
(LO=LC) ¥ #-7Iwt &ol9} XMLE wjo] LAla}7]
g Eof B AgdA T A7 didse I 24 &
o}, Yfilters #-718F €0 3. As 4&4, £x44
E2E 55 dakE AMSsy] mEe] AF wisiws ZC
o] wizgld W& MQPTE Pfilter, ACfilter®} Blws}=
A Fonsity 28822 4F myiaSs ZC=022 1
Aty 22 Pfilters} ACfilter AFe]9] HlmeA ZC
o] Wate oulsb A7) R old e du= [HY
3Jel M AAE gETh

ag 95 -7k

ol BF MAuRe] Lolsh

¥ 1 Foe 24 BAL 9T AGFE aids

w74 3 4 El

Q 1000~500000 ZEHA g 299 AE

ZC 0~2 AR} E2be] Bl A%

LO 2~64 2E g-7Iu goloA gdiiate] Ha Aol

LC 2~1000 EE XML A9 94 U89 Ha 2ol

P 0~1 FE -7 £09 FAdR6A %7 24E BE
Prefix 0~1 ‘%'E 71 HAMAT HAFE K'Y FE
Suffix 0~1 % E M HAdAst Fel ‘%Y &E

PS 0~1 g 7H A AR WY &8




448 RN =2 qolol2 A B A A 5 F(206.10)

590

8= Pfilter
580 1 === ACfilter
| =t Yfilter

MQPT (ms)

2 4 8 16 32 64
Average fength of oberands and efement contents
9 9 JAdAs 94 uige) B 2ozt Wy o)
(Q=50000)

XMLolA 94 Wgel o)zt W3 w MQPTE 23
& ozoltt BT ARt Zolz}t 32 B} e
e Yiilter7h o £& MQPTE JehhA% Ha 9o
Azpe] Zol7k 32 Mh AU e Wi Pfilter7} o
2 MQPTE Jehdth ACfilters A8 Aiola] B
oFA] EYAT HF HAMR] dolrt Al Zrlet
W Yiter B0 o & MQPTE Jehd 43082
Holm k. olatd Znrh Yehd olF-E Yiilters] 7
¢ #=AE BAY 55 Qe ) 9
MQPT Z71&0] Pfiltertd ACfilterd] ®la) =7] w®
oty 83 Pfilters}t ACfilter® MQPT xlols AZA
2)2ES A 2718 o] DFA Bt} a4 ol
& A -7 £0] NFAZL O E&Hols] Hgo
et Ade 2 45 g ’

AR =71 ole] Tkt Zolrt 3291 Aol
Aste AL A AMANM =EA Aty 2 5
Aok 2e} 28 Fe FE dojel WEY AlAEo]
TEHAE N2l Aol whel ulE ¢ Qe gtela
B AN 28 He Ba Pfilters} Yiter Ao|
of 24 AAM MQPT/} dAsle Aol wysig
£ RAoltk ‘

4.3 ME 2: Pfilter2} ACfilterel §X| HIZ

E 43L& Pfilter?t ACfilter?] #7718t <ol 2Ew}
Elol A sdabate] abgl Hlgg LolEch FZHA Ao}
HEo A v wsd AHE RARE A WG
o] dzl= WPt EF Aho-Corasick AHd vid E
#% JU2 AFE3 ACfiltere] gh-7]uF &0} AFQI/ARR]
Az A3 34 fo) AR Azbe]l EFANLS] F9
22}

Pfilters} ACfilter?] #3] Hl&-& 2X3}17] 3 §A4
o XML H2)ste] i zold Was guh wet

A olgt pAE Ay wiAlEed Lo WSk B 43y
ol DA Qeth T3 T WY A2l =9
F ug BA % A4 g2 £0) 2Enleld) 1
A2AE AY/AAS =Y olEY Ao Y wA @
-7 Zolg ST u o= s W) (WYWD,
ATWE, dd) B AQTA) Bl Iy] o]
P=022 3A3} P=0c]7] W&ol Prefix, Suffix, PS
o 2 AY wildsE 2 el Fole WA 4Y
Ao FFL XA EAch 23 g7k SojolA
A% wirds L0 27k § AlaHoA Aurz<
AQY/AA AZrel #2718 sbHeEn® 8E AN
BEE FHE @1 ool B2 AeE 18 3HY
7l WEe] 4% wAEs Qe DAMAY Ass Y
S meA (49 209 BE Az 4000749 Do =,
4000709] FAWAE ARG dEEs e
oJu) g},

a% 102 BEy Aaded S=29 gk £ole
M7t A W) 4000709) F-71 o2 ARl Al
HaZ Pilters] S28 29 A4rt Foig
Z- e dh4 ElolBdM B J7t TRE BE
7A8t7] wjEo] 4] golkel (£} 7], The A
e Aske 057t Soleth AF oyF I
4 AlZEE @) ACfilters (R 7), o A
3) Fe AT 1§ A7 Bl2EdN Ex 79
27) el 2 el dd B2EC) AYY B} 7)
7t QEA Fsty] 9i8 92 grE9 gHo] Was)
o wetA dele) Aigrt BolaSE wasale s
T WoMAI @7 20| DFACIAN 2z e A7 2
2E9] o7t Z71817] WRe] gAAzre] Tojre
AHY Alzke] HA F7tah

a9 112 7 JAidN xS HgAss} F
Jh mW 4000749 A)E Ajlshs ARMe RAFTH

=

B

Q
RTINE

]

g &£ oox B

to (% 1

90
—@— pfiiter
80

~—&— ACfilter

70

4000 Insertions (ms)

] T T T i
8 16 32 64 128

Number of distinct queries (x1000)
¥ 10 4000742 Ao S A9)sh= vl8(varying Q, ZC=0)




NFA €& AH8-3 BA-543 XMLY] 719 = 7kt €8 719 449

80
=@ Pfilter

70 | —fll= ACfilter
60 2
50

40 -

30 4

4000 Insertions (ms)

20

10 -

0 ;
0.0 1.0 2.0
Skewness of characters
7 11 4000702 A& ASlskE 818 (Q=16000, varying
ZC)

Pfilters} ACfilter 2% ZC7} Z71254E AQAlgte)
Fol=k ke BT ZCr} FHEEE g-ob &
o] eEnlellA 2 AHrt FHE 8L FUith o
2 B AHU) FHESE B3 A #4 "Holsd
23 g 44 2B Z (A 7], o dudE)
2 A1 "art gl ole UMY HAE
op7|gitt. 47 FEF M ACfilters 73§ ZC7)
271858 Az Zolee X0l M43 "Hue
AQd I olffs dE E|2EE AET %-7N &9
DFAE Z A"dA o A WEg AA 7HHFE
a7 Fd2E g4 Azte] &4 HolEg AMEE g7
W&o} NFACIA &4 Azied o dA Ze)7] 4§
ol

4.4 N3 3: Pfilter?t ACfilterd S2Mn} &5ty

Yiiltere] A% -7 &ojolA Hdizle] EEI
3 B2 %E AT £ Q7] dE B =&
At Pfilters} &£&47 FFAHE HHsHA vnd
2 it} wlEbA] Yfilter®t Aho-Corasick A w3 =

212 ZA%e ACfilters} PfiterS Z¥FoE wladc}

EF -7 £ole HdsA F3 2Fg W n
3] 8 XML 72 wiAs fddo] Ze Ay )
W Q=500002.2 A=Y 7A4E 12 1FA A B9
3 il E2 %7 EAEE Yiilterol A9} @8} LO<
LCY Wl 718t Zol9 XML wjgo] ¥4d 4 gl
oEZ J)BgeZ L0O=8 LC=1002 dA3t8xm LO%
LC7t 847t 2 o F23) s ATh

2% 125 A6l EXAEY BUAEs WY
u £ "HEY Al2ge MQPTE X531 Atk ZC7
ZN842 g7 g0l QERENY] AA =Z7) (A
4 eHolEe AF)vt Foleth Pfiltere #-71NF &
o] NFAS =77} Zo5vizle o3 AHE 27 9%

670

—@— Pfilter

660 - il ACfilter

650 -|

640

'MQPT (ms)

630

620 4

610

0 1.0 2.0
Skewness of characters

a9 12 A9 HdiA=st e o (LO=8, LC=100,

P=0.7, Prefix=Suffix=PS=1/3)

4 dHolE HZ AE A Wi «r1A 4g
F e ool gtk Y ACfilters o AHE
Holgl= A9 M7t 984 HAE 972 g2EQ
Ax AF7E EB7) Wi o AHE 27 A%
g ulge] 24EA Aok 2C7 F/1ESFE Pilterst
ACfilter?] MQPT zlel EoEA "ot a3y ZCr)
ZF7Md5E F "9HE 71 MQPTE dAwrdez &
71ele e Belt 1 olfw ZCYt 1SS E
AHeE -7 o9 ATl FrlshEA (AouE,
AzZAE, @) 4L 19 a4 [l Ajlsles sl
7} Eolu}y) w&olth

O3 138 HE AdakAe] Zolt g W 7 =2
Hy Az MQPTE R9Fch LO7F 7184 €
7 Pfilterst ACfilterdl A d® 7h7} F718tch 53]
F 7oA k-7 2o] QLERIERY ol Lo 4
#BHAZE Aok 23y F 71 2R 2 A=

700
690 -
680
670 -
660
650

640

630 -
620 -
610 -
600

=@~ Pfilter
- ACfilter

MQPT (ms)

2 4 8 16 32 64
Average length of operands
% 13 # ARt FE oyt e o (ZC=0, LC=100,
P=0.7, Prefix=Suffix=PS=1/3)



450 BEAHE =

AAAE WA s 7 A3 HaEs = 3TE
LC=1002.2 27 mlfﬂ | LO7F && wWe -7 &
ojg} XMLo| wlA=HE 347t sojuA dch wabA 4
A 4 Aol (AHz, Fews Ay 2 Y
e 847 sox o= MQPTE &ddh ey
LO7} sojuyd wi] A4S Jepdo

a3 145 §49 XML HE 94 W Zolit &
Vg o % 719 MQPTE RoZth LC7F Z71sta
-7t o] e Evlele] ]| I wWF Holx|n o)
= Ho| HAEY] ilfré Z7HA717) W&o MQPT7}
Z7kke dde 29stth 4 EHelEES AMEE
Pfiltere 2+ 48 sis] slo]&9 AT Alkte] A3
2o 93 g 2EE A3 ACfilter B0} LC7F 371
g+E 2 MQPTE uvehdrh =3 2 434 &
Qg = USo] LCx ©E 4¥ wiAdsRc} Pfilter
7189 MQPTH 718 & 9% wAc wWidsde
¢ & AUk

A 742 Yiilter, Pfilter, ACfilter] Z+ 28 .=j73d
o] Hild] @& MQPTE Zotim 59 oA &4
‘%S 5P 5 YA YiiterS AT ACfilterE )&
3o Pfilterd] EA-& A3tk Pfilter= #t-714F €9
& anyoz Ay 93 IF ¢ K& FAE F
F317] @l ol AU AAAY F-7id 29
gl A o o]dE d& F Utk 2 olfE dRE
71Ake] Ao ol &EHE Ut goje A %7@ Al
el ol AAFE Tojrl AsE 5AL AR A
eHl I2¥ gojzt e AlLFd] go] $RELE Y
S golelA BE ¢ RE R FHUF LAY ¥
o} FolA7] w&olt}, B& Yfilter®} Pfilterd] Hliro|
A LO% LC7F &8 We g-7I8 €9 A7t g&
g Yfilter7b 58 A%< vERRAT LOY LC7F A

HolE

o}

1400
=@ Pfilter

1200 -| == ACfilter
1000 -

800 -

MQPT (ms)

600

400 -

200 -

10 100 i1000
Average length of element contents
a9 14 A4 g9 Ho Zolrk Ag W (ZC=0, LO=8,
P=0.7, Prefix=Suffix=PS=1/3)

A doletu o]z A 33 A Al 5 F.(2006.10)

3 ARl Wt Pfilterd 4%°] $53 FL < 4 3
t} Pfilter®t ACfilter® ®lm & wl Ad/2HA 6lg
Ay 5847 34 WA Plilterd] %ol $Y9%
€ ¢ & Aok g FA-FAFH XMLE 25317
A3 aAQ 7S Pfiltergl & 4 ot

54 8

B =8e 1 ¢ g2 477 JYEH(E XML ¥
By Azl Tz w3dg B4t EA4-F4FA
XMLl Age PfilterE AUAT o] MHe 57

L AR F8 BERQS Zeth

A, Plilter= B2 &9 g-7v 295 HaE +
e ey dFez XMLY T2 A gk ohlg)
#7218 #ole] Haika wiAE fstd IF URE
FHE NFA 719 HEge AHedch 2 AFaA A
U AYe fEs gn U= @ HAZA A
XML ¥H¥E 7% F g-71% €09 AduRE 73
Aoz AT 5 e AlxHorh

B4, BA-2AF XML &34 AE 5| A
obgl Pfilters 712 XPath BAlY 7182 29g A4

3t A71M Fr1EQ Bold, 71E XPath9 text()
oA AR Exhe] SQL #9] LIKE J4kA}e

A AMSEY 5 WA E4 ‘%S 383 otk
o)A FA4d e 7]1E XPath HAlo] e cona-

tins() 59 FAEE © 2 72]'0171‘:‘13 contains()¢] 7
£+ 2 A85=E B s dsEAT 2385 wA 7
Z ‘%8 AMES g7k %01—4 R e A2 A
of sl 94 Weolgle Mot ¥ XML IH
3 Al2EHY Eo] Euld Folghe HE& #eEd
contains() 9 AR Z QFALES WEAZD Y
o) =718k goldl mjAHE XML £2Zez HEY
Azgle] &¥E P E Aol AU F3d
XPath HA7t gadich 702 2 =AM At
3 5383 wlA B ‘%'9 A= 718 contains() §
9] Fdo] 8 g2 i glo] J&H 4 )

AR, Pfiltere] 74t zFHolA T2 wjAd} k-7
o] WAE FEI}A FHEHYLEZ 1 FU Bo] dF
H 7= 3 71EE A9EeE ALY 4 Yok ole
oiyEe] 72 w3 7|Ye] ME & 54 AT
471 wiell g e AAG = v sPHeR
A = ASS vt

Pfilter= RSS XML, ¥ AHl& F A4 doje),
DBLP XML Hlolely), Aoj=deje] 33 XMLOH Z

4) http://www.cs.washington.edu/research/xmldatasets/data/auctions/
yahoo.xml
5) http://dblp.uni-trier.de/xml/



NFA £8-2 AH-E £A4-543 XMLY 719= 7%k 389 7Y 451

< EM-F44 XMLE 9% S el ol §
XML 5748 dvbal A wloletst F2351% w9l
ele] 27t ez 53 94 WEol 473 1 E3E
7R gk EE @ 94 HEL grdez sy
H2E 7] Z2EE Ft d-Eolth o]3F XML
< gEgsy] 98 AMAE XML 7 w3 #7 o}
vzt dd o] dHez 1 REE 719EE A
o] FA3rg Fwdth aeu AEziAe FHEY
7IMEL BA4-344 XML AHEA 8741 eS 9
MAA Bk elol ¥ Pfiltere The] -7 2
o7} "ely A2Hd 22 W 7 g9 AAWAE
olgst FF EA ARE T NFAE FAHTE
A BA-FA4H XML 9] et o§ &
a9 =¥e ey AzFe] JIHE 7 AY T
& FIRIIH AHEROA B FA A "EFHo] 7}
TIEE =oE Aoz dgdEn.

[1] T. Bray, J. Paoli, C. M. Sperberg-McQueen, and
E. Maler. Extensible Markup Language (XML) 1.0
Second Edition W3C Recommendation. Technical
Report REC-xml-200010006, World Wide Web
Consortium.

J. Kamps, M. Marx, M. de Rijke, B. Sigurbjorn-
sson. Best-match Query form Document-centric
XML. In Proceedings of the International Work-
shop on the Web and Databases, Pages 55-60,
2004.

J. Clark, and S. DeRose. XML Path Language
(XPath) Version 1.0 W3C Recommendation.
Technical Report REC-xpath-19991116, World
Wide Web Consortium.

S. Boag, D. Chamberlin, M. F. Fernandez, D.
Florescu, J. Robie, and J. Siméon. XQuery 1.0 An
XML Query Language W3C Working Draft,
Technical Report WD-xquery-20050404, World
Wide Web Consortium.

A. V. Aho and M. ]J. Corasick. Efficient String
Matching: An Aid to Bibliographic Search.
Communications of the ACM, Volume 18, Issue 6,
Pages 333-340, 1975.

Y. Diao, M. Altinel, M. ]J. Franklin, H. Zhang, and
P. Fischer. Path Sharing and Predicate Evaluation
for High-Performance XMI Filtering. The ACM
Transactions on Database Systems, Volume 28,
Issue 4, Pages 467-516, 2003.

T. J. Green, A. Gupta, G. Miklau, M. Onizuka,
and D. Suciu. Processing XML Streams with
Deterministic Automata and Stream Indexes. The
ACM Transactions on Databases Systems, Volume

[2]

[3]

[4]

[5]

[61]

[7]

6) http://www.ibiblio.org/xml/examples/shakespeare

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

{18]

[19]

29, Issue 4, Pages 752-788, 2004.

N. Bruno, L. Gravano, N. Koudas, and D.
Srivastava. Navigation- vs. Index-based XML
Multi-query Processing. In Proceedings of the
IEEE International Conference on Data Engin-
eering, Pages 139-150, 2003.

C. Chan, P. Felber, M. Garofalakis, and R.
Rastogi. Efficient Filtering of XML Documents
with XPath Expressions. In Proceedings of the
IEEE International Conference on Data Enginee-
ring, Pages 235, 2002.

V. Josifovski, M. Fontoura, and A. Barta. Querying
XML Streams. The International Journal on Very
Large Data Bases, Volume 14, Issue 2, Pages
197-210, 2005.

J. Kwon, P. Rao, B. Moon, and S. Lee. FiST:
Scalable XML Document Filtering by Sequencing
Twig Patterns. In Proceedings of the International
Conference on Very Large Data Bases, Pages
294-315, 2005.

A. K. Gupta and D. Suciu. Stream Processing of
XPath Queries with Predicates. In Proceedings of
the ACM SIGMOD International Conference on
Management of Data, Pages 419-430, 2003.

F. Tian, B. Reinwald, H. Pirahesh, T. Mayr, and
J. Myllymaki. Implementing A Scalable XML
Publish/Subscribe System Using Relational Data-
base Systems. In Proceedings of the ACM
SIGMOD International Conference on Management
of Data, Pages 479-490, 2004.

F. Peng, and S. S. Chawathe. XSQ: A Streaming
XPath Engine. The ACM Transactions on Data-
bases Systems, Volume 30, Issue 2, Pages 577-
623, 2005.

D. Megginson. SAX: A Free API for Event-based
XML Parsing. Available at http://www.saxproject.org,
2005.

A. R. Schmidt, F. Waas, M. L. Kersten, I
Manolescu, M. J. Carey, and R. Busse. XMark: A
Benchmark for XML Data Management. In
Proceedings of the International Conference on
Very Large Data Bases, Pages 974-985, 2002.

D. Barbosa, A. Mendelzon, ]J. Keenleyside and K.
Lyons. ToXgene: a template-based data generator

for XML. In Proceedings of the International
Workshop on the Web and Databases, Pages
49-54, 2002.

A. L. Diaz and D. Lovell. XML Generator. Avali-
able at http//www.alphaworks.ibmcomytech/smmlgenerator,
2005.

C. D. Manning and H. Schiitze. Foundations of
Statistical Natural Language Processing. The MIT
Press, 1999,



452 : FRAGH=EA oo~ A 33 F A 5 5.(2006.10)

o

20014 MAUgm  AFHSH(FHA
2006'd M Eta 7 FEI I FEAAD
2006\ 28 ~AA A4AR FUAER
1 A7, #YRoke 2EFY XML 29
g, XML 94, AQ 99 F4%
d (PAN) € gHiti= &ZEY o 7 7

u A
AR E=EA : ojEuolx
ABAALE 2=



