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Abstract Recently, XML has emerged as a standard information exchange mechanism on the Internet, and these lead

to an increased interest in how to filter XML pattern data and process selective dissemination of information in the net-

work communications field. The core technical challenge about these is processing a large collection of XPath queries on

an incoming XML stream, and both filtering efficiency and system scalability are of paramount concern, In this paper,

the model of XML routing will be introduced at first, and then, the XML routing arithmetic will be classified, and the

characteristic of the different arithmetic will be summarized. Finally, the application of XML routing arithmetic is dis-

cussed.

Keywords XML routing model, XML routing arithmetic, XML filter, Matching

1 58

T HEBEMN OISR R, AN EREREES .,
EEEAE R PREBE BRI NA, BN BRI R ER X
TR . LART, JH P — RO A O 7 7 R K BUBOS R 1
158 X RS BB BOR B A A R A bR 38 F P iy SR A%
BMEZERE. BEE XML (Extensible Markup Language)
BRI 445 B8 B B4R, Bk B £ 095 B R A XML #5
2, B XML &R AT5EE . 43X R E R, £ XML 3%
AHEEEEESREART A, FEIFREARNEFEELE
HAMEYE:, HREX A HELM T KB TE, ki
XFiltert??, YFilter®*, Index-Filter™, Bloom Filter!® &, 12
e A I A R A R L B R 9 XML ST 3L, A 4e] 4 3K
b F K B R AR (0 XPathl™?) , DL TICECIE 28 .

XML B EMR N CRAARE AP BN K]
XPath Zrifl Rk M H XML i 3885, M T % HREZE 3k 1
XML i stfT e, TP RAESXMA A TREE S,
H i AL R R R B g S P4 XML B8 ey B Bk
LR, HilA — SR EARESET Y P BF —&
XML BHEECNATRE. ZEBEEERLE. . WHERER
BB SIURY . AT EEN XML B i BT,
FENVAERE bt gL R XML P& i1 Bk AT I 84, LURF
XML & Bkt — R XA .

2 XML s
XML X

XML Parser
(SAX Based)

XPath &1

L

Wit XML i B ik — B 5e %t XPath BERXFERBK
& XML AT ER A AR R E R
S, BETTA I A& AL DB AR » DL I8 B XML @47 8% 4% i
BIFFEEBIRM XML S, B R R R N E B R A H
MEAP. B, B TREF P 2GEH XPath R E
B BB R B, i # s B R A R L IR A
BB EHRWELS T, XBEENMHK XML 3 hH %
BN XML BEh#ERZ |, A E— XML A
XD FM—TBEEAEQ={a, " ¢.}» FHRQAW—1TF
£ R={R -, R}, H¥ R £ 1 5 D FrBICE NN E &5
B, XML Bz mmE 1 fon, EP oS ER
XPath #1725 (XPath Parser) ¥4 81 4% A9 1 1€ 28 51 % (Filter
Engine) , & 45 XML /&7 2% (XML Parser) j= 4 fy 544, 3
EULAR S B 45 5l 1L 3B 4 & Bt (Data Dissemination) & 1%

i Feduit> e

Data
Filter Engine Dissemination
S E 1 XML BEAERIRME

) ARERFERARBEELIE (60473113) HEARNE LS EIHE (60533080 . MM B & T 8 WLHA4LE
BRSO R S MR AEA RS  BLmad, EERRT AN RELFES Agent A SR HB B4R

Ui, EEBHF I KB Agent BAR | SR EEHF .

.950


http://www.cqvip.com

BAANMAF.

B ATFIF XML & i 8 gk 4713 i B, — M AR TH
f64 SAX SEBT RS B AT XML U HE. B X EEA LU 2
& KB A, MR EL N XML U8, N R G E
BV Rt. EEHESTE.AXATHEHE RER
XPath, {B7E 3L bR F 2 0T REfE R XQuery %26 XPath 3B 5.
3 XML MEmHEZ*

BT XML 7e45 B3 B o o R B E B iz, 3 H.
EREBET XML BENEFTENEBEEERE RSB
It R4 FLIE Y, BT fn a4 X 2 XML S # T8 R A
118K B, B MR MR AZ—. BIIAMUEX
FEMRIWNE S F XML BB L8R, — & Eis
435347 XML BB kR A &, F H4aTEe A XML
B 2SS, fERFST XML B b 5 ki, 1 e 89 3 [F (0] BB
B KB XPath 2R AR, I/ 5REFIEH XML
AR TUCHL.

HiDLAC 28BS THESHMERNE S, ki XFilter,
YFilter, Index-Filter, Bloom Filter 2%, B FiX®BEENT
iy XML B iy 95— NEULA T T RY (8] BE Mo 32 8 alin Ask
o, BB —FBIAER T XML Bk i BraE ) i B g A, B
MENESANEERARNERGE. N7 BIEM X
By EA N, N T SRR A AT T — B Rt R Ak

i, ADEN R SE AT AR B A AR, B, B’AT)
HXEE RSN 3 KA, HEET PN XML BHE
# (Automation-based)?~+1~22} HF&B|H) XML FE B &%
(Index-based )2 1 & F Bloom Filter B XML B¢ H B ¥
(Bloom Filter-based)!®!, T EH2BINHZ .

3.1 ETEINN XML BAEZE

HEr&E T Az XML BB EE L, HEARAE
ET AWM E B8 LR & BE X R4 35k 8 XML
SR, B e 4E XPath i # AR ST ER B 3L B
SRR EFEIN XML 78, 45 830d LRSS
VERCH , AT AR RS B, BARBHRERE XML X
et B —n 2 LA B — MR . YR THEANME
SAX Eira Ef — MR, TR MR H B L E M
PURE, HAET AR XML By 8k AT LUR 3 B (3 A
B9 8 Zh L2 B 43 4 3 NFA (B XFilter! | YFilter43
XTriel'™) 3 F DFA(H i LazyDFA"® 1) Fig F PDA(HL
#n XPush Machine® ) XML BB #: 3 #. TEIHINH
X A RBREMET AP XML B H%.

XFilter ;3 B R E MR AR RRENH RREI
(FSMY AR ME LIRS, ERE BT XML K H
By, 7€ XFilter 2,451 XPath #ifj AP BB — T8
B AR TR SRR LR E B FSM, K iiaT A
BAEN FSM BPR A, Rl i — M EHE 5] (Query Index)
HpTE FSM RsE Rk, HPEARTIZEFAERE
BRERT » REERERHITA TR SRR R —
MEE., BEELNEIOREREEFNIR RIEFIE
(Candidate List) F1 2453 (Wait List), B2 SBIEITE
FABRNBIRE R PHEATE SRS SN RS RS
B FE, TSN, X TFEANBITERE T XML 304,

T BITENI RSN, RAEE R RSP ETENRES R
ERERANBET A RESIMBAET S LR ERE
EAERME R A N#HTEREEN BT BIERE. MR-
EHEAREGFEEMEEREN T SR YMERNRER

BB G — B i, WIDCRC A , T N st i R A= T

e 96

D000 http://www.cqvip.com|

— A EH NS R IR RIS T — B HITR, BT
UL S R AL B AR R XFilter EATHUAL » AT 58 35 1
R BB, XENNERBY HEARS PAELEES
EATREZS B, W] DL AT PR R 5 5 R I AR A, W 15
IR 2P N =AU ik & Sl =l ol

£H%t XFilter B L2 XPath ZEHREB R AL AR M/
FEGRE, Y T —F i B Yhilter, YFilter & — it
REIRET NFA B XML B 1 B3, B8 S XPath R
BRFERRATEN R EIERTEM T R AR 2 A R B 3L
(NFA), YFilter %2 #] 235 R K51 {E W15 B A At
FRE NFA, BB MREMBATRERBREBER. R
GBI fE NFA FSRSHTICRE . $h4T NFA B, BV RAEBE
#: AL, AT BRI M ERORE, T LIFEERW. YFilter ff
— A BT ZRREBUL . ERIERRR T EiR
KRB B KR, YFilter BPRATHFE H XFilter BHREUE , X
FERERNSH T ERWSH EEABAESL T L XFilter
HRWEDIGH, EIB—RINE, YFilter FE4H% 2 XPath
EER, M TERNBE XPath &H, SEHHBHRE TR
# XPath Zf B EZHRENX.

%f XFilter #4785 —FIE R ot BN EHRE
KRRUSBRAAELTHME/DHT 8, HBELET Trie(Trie
based) iR BT A W F R BRI ARRH T —F

| BiRg XML BB Bk XTrie, RGEITE T 2MER XTrie

W ESALLGHATICR . EB1TE, REERF— NI BIE
ZHATHRETRZEANEE, AT 8L EEBH
HH LR, XTrie f@Ch XPath R AR TFRMA
REANTEREREE. SHTENEEMEE, XTrie EER
EAIEXREE N XPath A RER LI, B XHEH
FHRITF XML HiE LR AR LBERNES . BT XT-
rie (AR A T HROHERRE M FRNBEENTFITER
BB, H vz EE B XFilter IR % ; FIN, B FXFF
B T ] SR BN TT R BT A AR L KRB /DR £, WA
)5 20 B LY XFilter IF R % . — BRI, ZERMAAHFIH
&M T » XTrie BUEITHHE . XFilter BT,

FEBEINIMHARBEERERET NFAR., META
LA XML BB %, R THT NFA S AHFET DFA R
ET PDAFRARE, THESINFBXERFABEH XML #
HE%.

2T DFA ¥ XML B B 340X NFA PUlc ™ 4= 513 59
[6)/%, ¥ NFA 4tk DFA, MPER— XML T&A, EX
WP NGRS, WA S EHHET I - HRE,
ATB/NERRR E 42,15 NFA §85 4L B R T B8] A
23] Y. BRTE A EagerDFA FI LazyDFA Biff T
DFA E3£U491 {H EagerDFA g F XPath ik & F 7§l
“//MBIFE , &518 DFA FIRSHE BHREZHE K, Bt
TrkR ARSFRS . M2 T ,LazyDFA FIREHR B R
W, B RS — MR E N EL R, 5 XPath Z#ER
BB ELE, XEEEEELEN AT RS RIFOT R
¥, XEHENH M XPath 2 25X BT, DFA 2B iE
BB EZ AN EZ LK REC LB W AHE, Bt DFA RE
ALK T E i TR R A RN, HRER
REE , H N XPath 218X X LazyDFA §# (h4E
RERZ M/, W AR TF NFA 9 XML B i 88 (Han XFil-
ter. YFilter . XTrie) ¥ fil XPath Zrifj XX HEEELXT
.

HF PDA ¥ & 3 XPush Machine 338 7 NFA Hzh#l


http://www.cqvip.com

MIFEBEN,. X—V REBAMAT FERAREXBHEZE
AND/OR % Z g AFA(Alternating Finite Automation) H 3f
Bl, T AFA HEIHLF AT R KRR R AR B2 B AT
BH., T NFARET DFA ) XML BB —MEEE
THE XPath HEHRAXEHSMB AL FRELE
BEY RN, A% R B XPath HFFEAXFHAIE
HWESUERY BN, A4FARAXTEEEME,
Bt R RER SRR, X E XML R RS 1R

D000 http://www.cqvip.com|

R, BT PDA By XML BB BB B E WA AL
4y, AL B IR R A R4, LU 3 B WA FRE
K, 187 XPath R FXNW B RGN EAREIAXHNE
HHE FBEAT BME., XPush Machine B B LEE4
XPath ZHFAREEL N AFA, RIGIEETA 19 AFAs 5460
—A~H—f XPush Machine, H T E#HRESERBFEK,
FREREE L, XEBTHEEHANERNAE. HE
A BRRAETTAER  #ME T XF T4

%1 A8 XMLBEGEE>LE

¥ | hEEE LRI PAER BELR ERGA
FSM %7~ , £
CFilter 2& :ﬁi;;:gi AT HAET XML B 3k, B | XPah BEHRARKB UL, 2
i ouiens Bk st ok RHBK
7E XFilter 0 L F R EWRER | FI 06 K LA, B XPath
T AWk, AR .
N | R | s | s | st AR SR, | WA LI R
£ arH PUTHRE e XFileer Bl | BB % XML XAHOERE D
M RHRI MERERT ALK
£ HgEF R XTrie,
2! | Xrie iiiigiﬁi% e | M BIRBALT SRS B, | Xeath EHAR AT B85
I R BUTACRE W XFilter P At
= 2 N YFI r * .E_{ 1
FAE- 7E YFilter %Al |, 18 | WA gﬁgg zeaz;r?;z;;gji B BRI R RN E
D |Lezy DFA| NFA #46Jy DFA, B | BAMnDFA; | o by oo Eapug s,y | DA URE AT a R SR
> B FALR S R A & ’
x B EHIREK SENFARBR | S ES 1O
% - L | EET R R | 4 AND
| xeun | memmmeassn | 200 TR mam mnman s | 0 E RIS B
D | Machine | 4B ERS e | AR BRI | e
A A IGEHI | i
e e YN e
FELA R XML X4 s % 31 B 1 W8 F, Index Filter &kt YFilter
gE| | eemsmaksl g | S, SRR WA | XPath SRR RS, XML X
B E| e |FEEmmemnme ) L5 0L ERIE LRSI NI T | B SR xml XA
3| 3l A s | S SN, R, EAL YR | £
R BLUHAT LR HAA, XML XA B K 18
Index Filter A %
i %
F|T
113 113 ¥ XML B 00 A
ol o FREB 0 A U WRERAE XML |
» XML
o | 0| Bloom | MMMAEHEHIR | 3IARGN . B | SN HEERTIES 30 Egﬁﬁ@ﬁfgffﬁmﬁig
F|F| Fier | Bloom Filter, iS4 | SEABEHRE | WAFE, XMLIMWRER | 20
i i Bloom Filter 4= 5% B% 1 Wy ek, W YFilter 48
t] ot RERSHRE
€ €

3.2 ETRSIM XML BAKEE

FHTRFIH XML B B L REMSE XML U RS
LRI RIIRAHEBRE AN —XHFFNEE. BLES
A XML 30 ERFIXFBSME R R R AL R st
XML X — S5 S, B X SRS B 28R
LBILE. ATERIN XML BHEEN S MR
H(L,R. DM HF L Al R FIR 7856 8 7 77 5 B
F%,.DFEAE XML M FER. TUFMRAKRIESH
EMTRRHEXRGLIMEDRR X TRRE . BLER
FIBAE K RFMBHINL TR R —H R 8, Rl DUZE
VA ARG BE R TIRAMHEDRR.

PathStack 2—Ff % F R 51§ XML B i B %, B

XML 4725 B3I ARS], 8 RICE RN i Fk R 1B
ERAEBEHREXARMBE RN IMNE. TE PathStack Z A E
BT S HE B Index-Filter!'? , 124 PathStack B
B XML SCHRB 45 M YFilter BT R T SLE HE 86/
HIRT B R 45 S A2 ol , AT 38 A &t ab 378 XML S |
K Z RN,

5 YFilter B % #H L, Index-Filter ¥ B T AT R 4544,
FEPRAT LR, TR A 81 8B M I T XML Ui
HEREHETER . X XML XMEFHRFIELBRR
SFIA FEPATE AL BET , B TR B E R AN AP M
XEFER, AR XML 4. ## Index-Filter B
Bt Sext XML U &R 51, RIGIRRT HE BB XPath

. 97 .


http://www.cqvip.com

HHRARXERPOITER TS L EEN RN AT,
X FE SR RAL Bk A XML 0, SB35 T LUK H
R TSR 88 T $0AT 20 35 0 F 3h 7 Bk 9 XML ST,
HA B —8, 80T R P RER R B —K, PATR RN
AMEFHERYE. M TFHhETHYIER, RFENTLK
IREH T B HMESER . AL S EREAE, FrlF
iR, W UMM SN S — R EIER. X T
XML AR AR SR AN ST ELR, B FEI MR
L4388 0 DU T — S5 R DA B DU B A4 5 o, th il i R AT KA
B R YT TN BURT DU R DAL, X R MR R
TRGHEEPERE.

— Bkt St FEEFRERNEE i XML X3
KBS, CEBAE T XML U, Tt ik 5T LA B 3
HARSER, B Index-Filter EAM: MEHREAKE
A% XML 304t /MESL , B R YFilter RIKMARE
By B, FrLd YFilter EAERL.

3.3 &-F Bloom Filter ffj XML 2%t &%

#F Bloom Filter HiLiEEA XML BR2EHWREA Y
- EAZHE,—NHAP N EERFRABBEIRA B
st 3| —4 Bloom Filter(B{EEI A0 &) , 4 Bloom
Filter AR — 3. #EXpE1 XML B4, vt ™
HE— MR IR AR , 1M I B 2508 N AR R) B ng A R
BB B — A B R R RS Bt 2 P LR BT E
. MRS FE P EA WAL B ICE, WA i XML
BB R AP HEA. ‘

Bloom Filter B —FH MMM BIELE W, BE Lty
70 SERB 3, HIEF S TMHMA B Z M A, Bloom Filter
Lk ERAA R EEARN— AR, ERST XML & H
B, a5 A W A PA A RO XML U R AT BT I
SERVCEE TAE. HICE F S FEMBIRE, A BRMHM%E
(False Positive) , B 77 7E 32 FR AN UG it £ 1A o UC g i 175 150 » 1EL
EMREMRN EHFEGERTERZN. 43 EELE Bloom
Filter -k 70 & A9 181 8%, & 1 3T % Bloom Filter (Counting
Bloom Filter) , Bp7EA M b 43—~ 3088, NI R B R 3G
kG F AR Bloom Filter £5H 1 B .

AT RPN AT S B AR E O IR T R B i B AR

B A BRI, 2 T AR 3k (Prefix Filters) B A, DL
B ERBZHER. R —-NKER 1 WEEEESHT
HRAPEAREKER 1 WRTRF BRI, B2 A U
HIF k@B SEmA R mEaREXILR. X
BERLTT D) B e in— b {0k B 425, A TI 28 B > U AR UL i
SEER:

YHEHRFIABR LB L XML X4 B i/t , 2
F Bloom Filter {8 B B4 /0 A9 B b 38 B 57 B A it e
[, HWER TRAENHERE. BN FEH Yhiler b BIER
FEHEHELIDBE RS XML IR R EB/NER .8
BT HERARARMNBAREEE ASINER LB,
MEEMHE B EANN LEAERRBS, HILE
ANF—FEREWEM T ,Bloom Filter EF By BdE, (BIERE
# XML U4 B IE  Bloom Filter [ {5 2k B 42 50 & # R
K, I B B AT T FAR 1L YFilter 48, 3X B YFil-
ter Eﬁﬂﬂhﬁﬁo K% Bloom Filter Bk & 74—
HEREE, NUABHATRERHSRMNTS.

3.4 AREZNTEM

ETAZYIM XML B E 3518 XML R EmiEAdl
B, RSBk A XML SCFrAE7E B 3h AL B2, LAUCED

0981

D000 http://www.cqvip.com|

B, ETESIM XML & H B XML 288637 5%
— BRI AT RSBk B XML X BN TREYR
LTS E TR HFIHE LILE R, 2T Bloom Filter
B XML BB P8 XML BEEHR N /RS, HET
Bloom Filter i F R Fx~ XML j22W. — MR
B 2R 53 PA 7 B BB B — Bloom Filter, £
Bloom Filters #H ili— i %,

1 A EERHE RATR R BB ARSI
Jr X 2 XML BB 34T T REEH Hi,

BERERE XML BRBIEEA MRS RIAERNA
ST B M 48 TR B R 18 XML RN R & BOE 2 e f
HE A XML #5050 AR | 4 & - b B AR 24 R0
MEEEHRMER. BREENBRE REZERFER
g AMELK R FH E AR A E ARSI C A XML %
HBERNLENA. CARHRUREAIRERTERE
ERRN AR R XML # Bk B RN A RTR, lE
PRMEALURERGRE HE ELTEMAZR.

FEA TR B IS (DVE) PSR, B AT &2 R 5 R %
BEHRHER., MBEHEART LR -MEESET®E, ERE
HAPRBRITH R RNBE R L RTINS . XEFS
LEiities XML B FE ARG EES 2, HFAMITETR
Fi XPath R BRFR, M B BIIFE L RGHNE
AR XML SefhR, B4 04046 2N R SR 5 317 2 A8
B AARINT LU A0 XML B i AR AU, AT T LA A BLAR
i — 2 XML Bk i B M ER R R T B B RIE S A8
FAtE, 3 BLAEBY XML [ h 25 4500 i 2 oh 3 B R 38 i B
kR, RIT—SMREMNE R RS XML B HEAR
FIAB A REREE, T4 F A XML #hHE AR RS, U
BASHAXERFENNBEHEAERE. XML ZMA
K XML 5 R840 8 R, XML B i BRFERIE S
RN E BRI RN BN BA R BN R .

2 % X ik

1 Extensible Markup Language (XML) 1.0 (Third Edition). W3C
Recommendation 04, February 2004. http://www. w3, org/ TR/
REC-XML/

2 altinel M,Franklin M ]J. Efficient Filtering of XML Documents for -

Selective Dissemination of Information. In:Proceedings of VLDB,
2000. 53~64

3 Diao Yanlei, Zhang Hao, Fanklin M J. NFA-based Filtering for
Efficient and Scalable XML Routing; [ Technical report]. Comput-
er Science Division, University of California, Berkeley, 2002

4 Diao Yanlei, Fischer P, Fanklin M J, et al. Yfilter: Efficient and
Scalable Filtering of XML Documents. In:Proceedings of ICDE,
2002. 341

5  Bruno N, Gravano L,Koudas N, et al. Navigation-vs. Index-based
XMI. Multi-Query Processing. In:Proceedings of the 19th Inter-
national Conference on Data Engineering (ICED’03), IEEE Com-
puter Society, 2003. 139~150

6 Gong Xueging, Qian Weining, Yan Ying, et al. Bloom Filter-
based XML Packets Filtering for Millions of Path Queries. In:
21st International Conf, on Data Engineering (ICDE’05), 2005

7 XML Path Language (XPath) Version 1. 0. W3C Recommenda-
tion 16 November 1999, http.//www. w3. org/ TR/XPath

8 Felber P, Chan C-Y, Garofalakis M, et al, Scalable Filtering of
XML Data for Web Services. IEEE Computer Society 1-2, 2003

9  Yuriyama M, Nakamura H. Filtering Contents by Efficient Evalu~
ation of XPath Expressions. In; Proceedings of the 2003 Sympo-
sium on Applications and the Internet (SAINT?03), IEEE Com-
puter Society, 2003

10 Murata M, Tozawa A, Kudo M. XML Access Control Using Static
Analysis. In; CCS’03, Washington, DC, USA, 2003

11 Gupta A K, Halevy A Y,Suciu D. View Selection for Stream Pro~
cessing, In; WebDB Workshop. In: association with the Interna~
tional Conference on Management of Data, Madison, Wisconsin
2002

12 Gupta A K, Suciu D, Hlevy A Y. The View Selection Problem for
XML Content Based Routing. PODS 2003, San Diego, CA, 2003

13 Al-Khalifa S,Jagadish H V,Koudas N,et al. Structural Joins: A
Primitive for Efficient XML Query Pattern Matching. In;Proceed-


http://www.cqvip.com

ings of the 2002 International Conference on Data Engineering,
2002

14 Ives Z,Levy A,Weld D. Efficient Evaluation of Regular Path Ex-
pressions on Streaming XML Data: [ Technical report]. Universi-
ty of Washington, 2000

15 Lakshmanan L V S, Parthasarathy S. On Efficient Matching of
Streaming XML Documents and Queries. In: Proceedings of ED-
BT, 2002

16 Sarvega’s XML Content Router. Sarvega, INC. 2005, http://
www. sarvega. com/xml-routing. html

17 Chan Chee-Yong, Felber P, Garofalakis M, et al. Efficient Filte-
ring of XML Documents with XPath Expressions, In:Proceedings
of the 18™ International Conference on Data Engineering (ICDE’
02), 2002

18 Green T J, Miklau Miklau, Onizuka M, et al. Processing XML
Streams with Deterministic Automata, In: Processing of ICDT,
2003, 173~189

20
21

22

23

24

D000 http://www.cqvip.com|

Onizuka M. Light-weight XPath Processiong of XML Stream with
Deterministic Automata, In; CIKM’03, New Orleans, Louisiana,
USA, November 2003

Gupta A K, D Gupta. Stream Processing of XPath Queries with
Predicates. In; SIGMOD 2003, San Diego, CA, June 2003
Qlteanu D, Kiesling T,Bry F. An Evaluation of Regular Path Ex-
pressions with Qualifiers agaist XML Streams. In:Proceedings of
the 19t International Conference on Data Engineering (ICED’
03), IEEE Computer Society, 2003

R, AT IR, % . 2 T4 A S9HLE XPath £ XML 5%
W ERIERBAT - KAEIR  2005,16(2) 1 223~~232

Bruno N, Koudas N, Srivastava D. Holistic Twig Joins: Optimal
XML Pattern Matching. In:Proceedings of the 2002 ACM SIG-
MOD International Conference on Management of Data, 2002
BEE, ERL, . MBI EER. KR 2000,11
(4):461~467

(L#% 887
BIFEPLAE & , &0 K& # ON/OFF ﬁadt‘fu?fﬁtmfﬁﬁﬁﬁ
S HH H AR

Embedded Item URL

Page URL Active OFF

v

JURL1| OFF |[URL2 | OFF JURL3 OFF

Time

ON Object _ Inactive OFF

A 4

User Requests
Next Page

Requested Page
Received

User Requests Page

Bl 4 SURGE #{#i ity ON/OFF %]

SURGE st 2 Fi K& # ON/OFF &, 4= BA A
MIEHER HTTP K751, B 4™ j& SURGE i i i
ON/OFF ##,

4 BAH Web iR 52X RAEFERTRE

LA WebStone, SPECWeb F1 SURGE R FEm—LF B,
FHA LRI —NERZRZEA KRR HER, Xl E
Client 1 SUT (System Under Test, SUT #ill & %) #1%—
LA Client WEBERZMET SUT MFHE, 4 Cli-
ent I INE  SUT WA faT, B0 Client HEEfE SUT i)
B BAF AR T3 I HEBAKE SR , S TR AR T Client f) 355K 2
R, UL AERRNEREZEIAT SUT MAZEES, fHTA
fifi SUT it #k.

S-Client AT A=A St B TR, EHIIEEL TR, BE
AR RABRI W #R S0 . RSB EF BN, Uil
FTREAE 24 1/0 BFE], 5 Web IR 45 2860 S0 BIF T REE

BE AT Web [R5 2 MM aENISFHE, BFFTIE
B T P8R ) B A URE . X LRHE IR T R E % &
B. Xt Web R85 BB 47 VEMY, 7T LUK BUAEAE B9 [B] R, LA
FEHAT RS, BT, #48 Web IR472% 601 BE IR B
RELE

ASCHT R ) Web JIR 523004 T BEA % B K H
WL —ERRRRYE. 450N EET/ET URERLAHRT

SRS AR, ELIR S 28 b SCR I A A A SRR LY

Web R 45 230U RS b XHEA GRS 2 i Web JIR55 2%
TEHLIE T ML aE.

10

11

12

13

14

15

16

17

18

19

20

21

22

2 % X #

Leland W E, Tagqu M S, Willinger W, et al. On the Self-Similar
Nature of Ethernet Traffic. IEEE/ACM Transactions on Networ-
king,1994,2(1):1~15

Crovella M E, Bestavros A. Self-similarity in word wide web traf-
fic: Evidence and possible cause. In: Proceedings of the 1996
ACM SIGMETRICS International Conference on Measurement
and Modeling of Computer Systems, 1996

http;//www. mindcraft. com/webstone/

Barford P, Crovella M. Generating Representative Web Work-
loads for Network and Server Performance Evaluation. In: Pro-
ceedings of Performance *98/ACM SIGMETRICS ’98, 1998

Hu Yiming, Nanda A, Yang Qing. Measurement, Analysis and
Performance Improvement of the Apache Web Server. In;18%
IEEE International Performance Computing and Communications
Conference, Phoenix, 1999

Standard Performance Evaluation Corporation. http; //www.
spec org/osg/w
BK ) 9, 2 e A Web MR SERITFH. HENMRSRRE,

2002, 39(5) 540~547

Banga G,Druschel P. Measuring the Capacity of a Web Server.
In: Proceedings of the USENIX Symposium on Internet Technolo-
gies and Systems, California, 1997

Padmanabhan, V N, Qui Lili. The content and access dynamics of
a busy Web site: Findings and implications. In; ACM SIGCOMM
Symposium on Communications Architectures and Protocols,
2000. 111~123

Stallings W. High-Speed Networks TCP/IP and ATM Design
Principles. Englewood Cliffs, NJ. Prentice Hall, 1998

Willinger W, Paxson V, Tagqu M S, Self-Similary and Heavy
Tails: Structural Modeling ?Network Traffic (M]. In; A Prac-
tical Guide to Heavy Tails: Statistical Techniques and Applica-
tions, Birkhauser, Boston; Chapman & Hall, 1998. 27~53
Paxson V,Floyd S. Wide area traffic; the failure of Poisson mod-
eling. IEEE/ACM Transactions on Networking (TON), 1995,
226~244

Trent G,Sake M. WebSTONE: The First Generation in HTTP
Server Benchmarking, http://www. mindcraft. com/ webstone/
paper. html, 1995

Nahum E. Deconstructing SPECWeb99. In: Proceedings of the
7th International Workshop on Web Content Caching and Distri-
bution, 2002

Aron M, Druschel P, TCP implementation enhancements for im-
proving Web server performance: [ Technical ReportTR99-335].
Computer Science Dept, Rice University, 1999

Amza C,Cox A, Zwaenepoel W, Scaling and availability for dy-
namic content web sites: [ Technical Report TR02-395]. Rice Uni-
versity, 2002

Challenger J, Iyengar A, Witting K et al. A publishing system for
efficiently creating dynamic Web content. In: Proceedings of the
Conference on Compute Communications (IEEE Infocom), Tel-
Aviv, Israel, March 2000

Iyengar A, Challenger J. Improving Web server performance by
caching dynamic data. In: Proceedings of the USENIX Symposi-
um on Internet Technologies and Systems, Monterey, CA, 1997
Arlitt,M F, Williamson C L. Internet Web servers; Workload
characterization and performance implications. IEEE/ACM
Transactions on Networking,1997, 5(5):631~646

Barford P, Crovella M. A performance evaluation of hyper text
transfer protocols, In: Proceedings of the ACM Sigmetrics Con-
ference on Measurement and Modeling of Computer Systems, At-
lanta, GA, 1999

Banga G,Druschel P, Measuring the capacity of a web server un-
der realistic loads. World Wide Web Journal (Special Issue on
World Wide Web Characterization and Performance Evaluation),
1999

Banga G, Mogul J C. Scalable kernel performance for internet
servers under realistic loads, In; USENIX Annu Tech Conf. ,
New Orleans, LA, 1998

0990


http://www.cqvip.com

