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Abstract: How to efficiently evaluate massive XPaths set over an XML stream is a fundamental problem in
applications of the data stream. The current methods can not fully support the commonly used features of XPath, or
can not meet the space and time requirement of the data stream applications. In this paper, a new tree automata
based machine, XEBT, is proposed to solve the problem. Different from traditional ones, XEBT has the following
features: First, it is based on tree automata with a powerful expressiveness, which can support Xpath {[]} without
extra states or intermediate results; Second, XEBT supports many optimization strategies, including DTD based
XPath tree automata construction, partial determination to reduce the concurrent states at running time with limited
extra space costs, and the combination of bottom-up and top-down evaluation. Experimental results show that
XEBT supports the complex Xpath and outperforms the former work in both efficiency and space cost.
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&AL AP E A — RS AT X — BEp 32 I8 A i 1 SRS SR ST A 2 SR e kiR
A E W R w30, RATE s A A SRS ] BARTY ST R ITE SIS 1 A>T 1)
15

EX ISR R). 457 XPath PG XPath P A, BARTY AU FRLR, W0 RAA TR 5 kor B & B4R 10 4
AN e O EE=1,10 & (0 BES 1,00 & 43 S AL

R RAE XPath FHEME NP XEBT ()3 2 E AR EMR T 2 200 Ft 5 10 B2 f XEBT Wi
startElement SFF, R B L1 T MPAT SE0E &5 55 2 43 A5 i 2 7, XEBT WY, endElement i, $44T H
I I HAT S R AR A HE AR B B WP R I AEAE R — XPath BT R E R B E ShHL & R
AR E TR _E AR B SIHL L RS, BRI L XPath AR IRATTES & A BT R AT 0 XEBT FMA TR
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T _EHAT I XEBT, 25 9 1) XEBT (1) 5E L.

"—ix 4(*}‘-E XEBT 1:ﬂ') JL)L}{-% E],:] XEBT *ﬂ‘ﬁ w‘ '/\EX}J 9 ﬁéﬁ T:(QslarlaQendaZslarlElemenlsZendElemenlaé;larla 5endstlarls
FendaS), J:I\“ EP ,é;tart ﬁ ﬂt\‘ f(Q)—a—>(%, .. qu), {q,%, vee ’qn}ngtamé‘end %% ﬂt\‘ f(pl, .. ~’Pn)—a—>P, {P,Pl,- .. ,pn}ngnd’

FstarthstartaFcndg and’

P€ XEBT &t H L+ #8 A s LA B 8 i b AR B SHL A I 100 . JA T30 o ik o4 we 3 30 15 45

¥ )& XEBT (M8 AFFIE:
startDocument:add an empty layer to stack;
StartElement(element)

S=current States set in the top layer;

HTEMERG 3 i — A2 2
/IJCE element /&AL HR
IR PR SRS

Check Sy to find flg)—element—(q, Eioked = T EZE: W
If exist, $1=8,U{(q1,...,qn)} : 1100 FAFAT, AR B 46 J AR
pushStack(S)); 110 5 5 TR IR S PR N SR AR

Text:

Add the current Text to current layer in stack; 1% 24 0 B i B HERR 1 24 TR
EndElement

S= pop states in current layer; IR HER ) U AT RS S &

Check 6,4 to find flq,,...,q,)—element—q,{q,...,q,} =S; /AT E 10 _E R 0 )

If exist, $,=S,U{q}; TR RAFAE, W BRI R IR 2
17¥s B e R ZS I N B 4 1T )2
If exists g € Feng, and g, € Fay, and gy, g, belong to the same XPath, then output query into queue Q;

/R A TR ES A 15 R B HEAS XPath i 2, 0 S, U 4t 2 BAZ A

add §; to current layer;

EndDocument
Based on the queue, decide which XPath is satisfied [ S BA A B H 45
EHAR XEBT HUIAFLYJE XEBT ML 2 IR RES, A — B 7EHER R S 1 2 RATI7E B NI A 8 S pLi AL 2%
LR AR G 2 HE AR (1) 2 80 2 2 TAZAE R — A XPath It B8 B BT (R B sh LR 2R & i SRA7 78, )
SyUE XML 405 i i /2 XPath #1if).

4 BIRRVIERES IR

A2 1 XPush™ Y EE T XEBT f52 56 PRI, 5200 B0 & NASA (19 XML $odi 42 A1 50 B2 25ML 76 5L
PRI BT XML H5 0 2 G gk e 1 0 DA Ak 3 7 45 5 15 220 L i ) A B — AN Je 2 4F, BT L XML S8 i i
A2k TP 5 A A B ) R HEAS 1 385 K XML SO IR R AINAS S FRATT T 50 1 7 22 BT 32, AT 8 22 XML 3
PR RGP IR B AR A 1 A HE AR AN A AR FRATTHG /& XPath BEVERF O3 MRS w, (/) AEER d I {[1} 11
K b, FIFH XPath 2E 8% ARG A R PELLA 11 XPath & #1445k, 10k,15k,20k.

FAMIFIH Java 1.31 SZBLT XEBT ML, [l 2 BESCER[4] 70 (052035, S0 T X Push. A 52 5 109 A 42 B 385 2 - il 44
Rk Optiplex 7 M THEHLBEAE 248 Windows 2000,CPU & P4, E 4 1.4G,EAE R 512M.F 3 h,B £ H
N EHAT, T Fox B LR AT, PD RN 4, BTPD FoR H L N A A R AT A A
YE,BPD o H Rl EHATH 6, TPD Fon @ B N AT H @ 4L i #24F,DTD %~ X DTD #EATHL

Pl 4 5E AT XEBT HLI 2R 052 2 P 40 07, 0 SR BEAC 1K) XEBT AL, M= 2E (bR L5 A ¥ XPath £8P AH G,
FEFEA XEBT HL b 58 B JR A 1 e 4, 5 350 1 B SRS BRI b1 T8 B 3 HLER I XPath 350 H 4K, 5
XPush 73T (¥ AFA A SIHUAH EC 0 S HLAS 75 22 b [RPIR A, BT AR A XEBT AR i) 25 PR 2 2220 F XPush [
AR TFRE AT AT T )R 4 2 A AL & 5T XPath (AR5 T I4E AT A0 SR XPath £2 6 i A7 78 5 52, W)= 3 o
Ak AT LA /> AN [R] XPath 2 1) ) 2542 VAL, 92 i 75 B2 R R A B H
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Fig.4 The space cost of the XEBT (Without duplicate XPath and with duplicate XPath)
Kl 4 A EST (RS ATEL XPath AULE T Xpath)

ARG T ANFFFPER XPath /£ XEBT Bl 1247 I (0] =28k A28 5 o AT T AN L A< A {13
XPath 7 XEBT HL_FAIHRAT R T { (1} 3 AR A7 080 7 IR FE 4 b P 40 5 9 2 2%k U XPath A7 4E 5 2 {[]}
- PEC R PER S ML IRATIR T XPath By rpr// Fe R AL 15 B0 N, XEBT ¥ A& AT 20%. i1 T FAT 1
W PR XEBT L, #0675 DTD e i HEng . S50 Uk W1, £ R 2 |, DTD SR RE S sk /> XPath 75 ) o (15 AN
5 (K IAT 28, T A 45 32 FF DTD AR 1) XEBT LX</ A% A2 AR UK.
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Fig.5 The time cost with various features of XPath
5 WIS AP T XPath sRE IR AR 4L
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I HAEFREANT XEBT Ml BT T 2 Py At S, e 2 B, BATIAE SRAT R 3 A0 2 1) S 2 M 07 1o LA T BLAT 55
245 0 AR 8 e 72 XML B it b SCRF XQuery £,
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