pooo hgp://www.cqvip.coml

HEPLEL2E 2007 Vol. 34Ne. 11

—FES S HRNEMRER XML BEHBFA

BRgkRR™: N fF R A EEX BEEH
(LAKFHHENAFSEFETRF R HIT 212013)
(ERAFHENRIGHEARAELXELALRE  § L 210093)°

B E Es>AXEMKEP XMLEAYBERRSZ2ANERARPT AN, KX44SoHFXEMREEZL T
XML % vy 5] 8, 42 th — #3769 XML % 3 R —BPfilter, &3 RMHIE 5 H X E M IRIE 94 5, 4 Bloom it 8 Kk
R FINE SRR AL XPath 2 P H 2, FATH AL T XML EERE R R AR Y, TREREAY,
BHAZ TR K,

X@IFW oA X BRI, XML % &, Bloom & 3%, BPfilter

An Adaptive XML Routing Technique in Distributed Virtual Environment
CHEN Ji-Ming''? BEI JiaZ XU Dan? JU Shi-Guang! PAN Jin-Gui®
(School of Computer Science and Telecommunications Engineering, Jiangsu University, Zhenjiang 212013)!
(State Key Lab for Novel Software Technology, Nanjing University, Nanjing 210093)2

Abstract The application of XML in distributed virtual environment gives a practical way to enhance the practicability
and scalability of the system, In order to increases the rate of XML routing in the system, BPfilter which is a new XML
routing technique is given in this paper., According to the characteristic of distributed virtual environment, this method
is extended bloom filter-based algorithm with syntax tree to support predicators in XPath queries, and can perform

matching and routing of XML data in the system. Finally, this technique is verified to be efficient and effective by ex-

periment results,

Keywords Distributed virtual environment, XML routing, Bloom algorithm, BPfilter

FHEA AR RN EHNEBERRRE D, 255K
FEh 4N JR PE R (R R B B PR B Rk AR R AT BB 4.
I AIMNET #4M, SRR A =004, 15 R Pt E I
RE RUEAHABEEGER . A MXBREPE
TREFEREBEHRER, REBETE R E&MA M EHE
AR THBR B MRS, AR XMBRAXZ 2
“HURR, MNBRBABREEBRE ERE T RKGE
RIS EAELIN B K S5 E 3 DGR E I OG8RI
BAYGAMEZEAE M I, AURS T XN BR AR
71, RO T 42 N » R B 23 M B B AR % B
T R (0 U BUR SU3F SE AR L i Db LU A FLad BB 0k, S
FUA I R, DY BAREAE 190 2% b Shy 437 =X SR 0% R 48 9 L
BT AIERE SRR E 3 B 28 .

H XML Bt BOAR R F 43 A 5 3R B2/ » XML X
R R R ROR G XPath 38 A 38 B AF L Kl (axes)
25 R AT GBIR R B SR A& 19 XML 3CE
R BRAE S BN B A XML A g, REEE
XML il XPath #L3, BL A8 52 B3 XML %4 £ 1) B i » AT
£ XML B P 4% L4058 3 T sl X8 38 ) 43 A = B3R
BERG AR AR 3 BE e BOR B SC Y, A AR 5 o i
RERFFRERER Y R,

3t XML i XML B 2R , 42 i _E 312 XPath
FHAICAEL. XML B 883547 BE i i, O 17 4b 3 XML 30
R ARPARE A XPath ML HRKFREES, FE KR
HIBISI T4 » Rt XPath 22 ] (9 UL B (Rl REIT A RO B B 2 4
B ETAN KD . HE SRR IR WA S 5 E 1
B XML B8 XPath 75 3] i 3R R b AWDBE K, XML
B 2R RO B A M R RIFRRE R BRI B, £
X XML B th BOR BB FEXT T2 8 XML B% i 25 % XML ¥4
FLHEAT B o AT A T 42 185 25 T XML B oy #9402 981
WRERAW AT BUEAEEELEEL.

1 SHEBFERE XML % h E8

MREUAEF S 5EN AL HSHEFRE
ERAAEMITE KM@, 5T XML B #9534 208
ARAETEILELR XML % 1 XPath 29 SR 2 Al .,
PRt 55 5 UG O33R 7 PR AH L FE 20 A 0 AL 3R 3 1
) XML 3% i B RE B B LU T R (D BES R E kit
AbFEFNEE h XML 84845 8.5 (2) REEBL B P s #h 4b 28 XPath
EHERRER.

45 f bRFER 2 F Bloom M5 XML B i 7 AR
ARG XML 3™ A i) SAX S A4 AR B e A 5, i i

OAREEINERAAR S ESTE (60473113), HR AR F RS E AT H (60533080  ILH B RBE AR EHE I NI A
(05KJD520051) % B, BR4KEE M--BF54, TEFFRSEN XML AARELFE; R € SLHa4d, FTERRTE N ELIHE, Agent
BAR:% B EEBSA, TERSOUEOV LIRS S SR M BT, T EMASEOVEEE XML BER  #R. E 149,

FEFREE A ZEAERLE  SPRETRET AL,

s 255


http://www.cqvip.com

B K XPath H LB, 52T A 3P XPath &
WUCHCH LS A H , Bloom B3k By e [8] il s 1] 52 2% HE By 7T 1A
ERERRERN BoEa TR BBENRN M. BRAER
il XPath ZE R 7 B R IR A I 75 B A 2 Rk R A
BR5E 4%, T H BT Bloom X 382589 XML B oy 8 AR ™
B RB IR T B ICE R TR R B
i HE AR A 2T Bloom 1f 3885 ) XPath I BLE 3K
FIAZT XML B 50 70 X R AR 5 P, SU 76 B M R ]
Kb A 5 WX — L.

2 Bloom 3378

HTFHRFMEHE SR E R E E R —FAUERX
BARTEEANE SN EIEEH . Bloom it 8855 812 M
FATEEN, Web B . R AKRT AW BEMEHES
o R A1 -

Bloom 3} 38 884 E & — 4~ m BEFE s 1] &, 7£ 7] Bloom
F 38 B AT R B2 Bloom 3 3888 B H A & 55 E X it
FEMAELEEN L MEHFERFIm EFEAEEHE
FHEE . B 1#AR T —A Bloom i #E8E.

BIERT, Bloom i AT A FEMNHFEENR 0. ¥FE
¥xtEn A Bloom 53 BES8ET, i FIdE B £ A RECTR

(8) WmAXNR

£ 000 http://www.cqvip.com]

XMBHATEERE, WRBHLERIHE (8 1L,BLE
Bloom i3 JEHME ML E N 1. FHHEFER LB E
R, AR THRGIMALIE. R Bloom i3 &R
BAREFEX R, R RS b A0S F R T
AT AR, AR MR HERPIERER 1 46,7
Bloom 2 SR Z8 Xt B B AL B A AR R B 0 1. BR AW LUK E X
Hiff Bloom T ESREE TENR. K2, XA/ Bloom i
BAEETEXR,

B F Bloom S8 #3# FIFZMLAE R BRI BRES, FHE
FENI S AT 8, [ b — BUREXT 8 1A Bloom Xt 388 f5
SR ERIRR . £ XX FEAL 113X Bloom 1 3% 8% (Counting
Bloom Filtering) 37 {1 [ & B A F LB B & — T
B EMAMBRE, MR HLERNE AR LERE
Bloom i3 JEZS 895 « Lk 1 BRI &, o 33 38 % 7 60 X3 B B9 £
¥k, FE, WRFERBR R, BFEMFH L MEH R
Bt T A ERlE. MRBA RN DY 1, BB FEA
X7 BT RS s IR T A B 232, NP Bloom X 3%
HIE BT, ELHETHE L MEHRERE, IR RNER
BRI, BR,E XML RS, BEaR A NTEH
AIA XPath HHHIEE N , WREMEREH XPath ZHHIEE
J1, — BRI Bloom 5T B85 A T ERIR L .

n-Bit

 Hah
. _Function 1

" Hash

() BEAEY

# 1 Bloom ijEss

3 BPfilter BB AR

YEHBET Bloom ;32585 XML AR+, h TR
3 SAX B Tvk—— BT A 04 & 17, Tk E AR HIE
AR EEARRIAR , T B A H A& 7 R 58 B H & 7 i
FORFALEE, Hk, ACRE T —#MZRHEFEK XML 3§
fi AR —BPfilter, i ] 7B M R K E A, A E AT
e AR MR, 7EVCH XML ¥ rt , {8 A Bloom 3 3§
BRI X EAE B A E ABUE , SERUE AW BT, FRR T
H &R EH XPath 1A ULAEL,

3.1 XPathF ML FE

BATE S5E X BPfilter 3ZHM) XPath BIE AT (Nl 2
B s b lable R EH:K XML T E4R4%, Const M2 EH:
MEER. XPahBWALEFE, XHTH. ERBLURHAE
W, FEAE AT, AR BRI A R RAE i A
#E. HiL, % XPath MM TEC 2BV SRS 6
REBRIFEX XPath Z IR ER .

v 256 -

P :=/TI/T

T ::=label ltext() | * I T/T | T/T I T[Q]

E ::= label | text() | * | E/E | EVE

Q == E1QOprel Const | Q Oprel Q | Const Oprel Q 1Q and Q 1Q or Q| not(Q)

Oprel i=<i<=[>1>=I=t=[+]-1*[div

B2 XPath HAMETHE

stoh, B 2 f iy XPath A B FE U E S T X XML
TLERER, AL XML ZEFHBHRTERN. &
F L BRT A& FooR S, XML B hayE HER XML
TLERALIH, XPath i xt XML TEMBHANE AR
BB, BXHTHRNG—, BT 3B R B
XPath ZF#IPUBRE 1 %t XML & E & #H R B AR
H—B R

3.2 BUREM

& 3 B/~ T BPfilter WEEHIBLE. BT O RN
Fid s, B XPath R A AR ERR T E


http://www.cqvip.com

RAUGEREfF. Kb, BRERRRTAEAKITEEZH;
XPath Zif &M 4 T H55€ XPath HifJi{E 8 XPath Z#/H
JB T % XPath I ETEEM I 5 W RR N4 T IRA A
R R B AR R BN BT T | AL S R B NIRRT
VLACH AR ] 84 XPath #r38)F0 XML STEVLECES RS
Routing Table
CLpr -0

Il
_ XPath Query Table Jﬁ‘--:i /\

[t i Variable Table
{Siple XPath Qoery] Syotax Trees | ! :‘j\/ /\ : Namei | Veloes |
e I N
m— S P ity
o e S
| |
e > () /\,’\ '
\:,_J,__,
Result Buffer T
B3 HdEsi

WRME— NN kB9 XPath 1] q 104E 51 520050, X
FEE i s, BERICHE anes s B a0 BAUE TN
“/PRERRERME/ /7 n B XML 7 58 T 2% 18 B A7
“x 70 BB HEE. MRS HEAERETHEW,
o AEEREIBME o =0; MRZLHEFHEE W o R
HEE . MBERETEG A EIA B2 XPath 2] o ST AR
IR a1naxng eapmy »q'ﬁffﬁﬁf q Xt v B AT 88 XPath 256,

4R XPath ZE 1819 A J R 37, ZE 7] XML $48 i 47 DL BT
B, AUE R XML $5% H1 XPath 25 1) %f i 1€ /2] 82 XPath 2%
TAHDLEL, XML S35 4 75 2% 2 XPath 211 P B B HE
. B R4ED T XPath 23Rk XX R £ 7] 84 XPath 7
W, B RBLT XPath 251 B L5 IS AL, 41530 A W R AR
BTERIRE T — N HE EWE RS F R R. hTFELS
XPath F i, #H 5] i B £ 235 X 0T REH 4 R [ B9 40 1
Mgt E 7 — A RIP A — R E BB
H.

3.3 BrmEe

TEMA—T BN £ B9 XPath 218, T8 H X R 92
Waimca,amer, ampe, AR S, BI7E XPath #81f)
RPFE—T., MFE AAEH LR o AHZEHE
TRHE o MBETEHR, IR RS AKX XPath 238 oh Xf B
%i@iyﬁféy%ﬁ%@%lﬁﬁ Q1M1 9Q2N3 9 "y ATl )j[}/\;ﬂj%
WGBS EFERE o PHIEBRERER MnEER
ha . [N T B HMEE R R B R R, R FE N
R IR INA BT A XPath ZEW AR, BT EIMAHE
R A

AR A, FE X BB LS R P, QR TG EE AN AR 18 B
RETEOAER WFERECLIMAKN XPath PO E
A5 THEMHEAREH ERb R EREL Rl U A
MBI ARALEEMA, Hit,7E BPfliter B AR S,

.0 00 http://www.cquip.com|

A RE & BRI T2 3L 3] 52 1R B AL 3, 34 AT DASE BN 1) 2
WAL AER A,

TERAILUE 4 gy XPath Z#K6], %F LR In AR
HATER . ZE0E XPath o 2 R 4, ot oy 0 HAES FAF .
HRNBHBEIMA /a/b/e//g”; BEMNF XPath BEHNE
A HIEE c2ycs, WM IEERR, HFEHRTIMAZ
XPath 23] X B R, R/5HHEma R apkze//
a/b”f“//a/b/e” A, B 5 B/RTAEE 4 iy XPath #F
WG MR IEEHER A

XPath Query| /fambc*10>67 and d<5}elt/g+igh>9}/g

E 4 XPath #ifjEXR

Routing Table

N I A B s SNV
e Fi

1 ”‘i%j“ <=, lls, ffalb, lfalble, lialblellg, lialbic, 1falbld,
L Halblek, llalbieftig, liatbiells, Hableligh

Syntax Trees
g / / Variable Table
VAN [ | vws |
' 6 i 3 st
A\ ; e
e ->{ |
e ——— W
— /.M‘t
5 ‘ (A.L/\;E
s ‘ |
® G
Result Buffer -

B 5 A XPath ZEHEBEREH

HT FRBARLE A XML s F1 XPath 25 i) ) IC AL,
TEALFE XML BE =4 49 SAX FHFat, MU BT AN
Rk B AR ek AR 2 B e 3R, TR B A ) 2 1] R A1 XPath
R, TESRUT .

DAEALFE startElement FHFR (bRl T 4058 XML £ 5T
EWFHR, WRACAREE T EMEERREREA R4
TEMBITE KRG HAT, B R B R AV R . 0 SEFEAE 1
B XPath B K F o T8, RA YXAE AN
1 XML STEAHVGES, BRI 0 EE, A GEHE XPath #5#)
XML JTRICAS. B, 764 H B9 VE RIS 3T, [ 4
BEHRICRICE A # XPath 25 F XML JTE. EHE
R TE R, AR EALE characters FH, MR 4 AE 30 A 15 16
BRERERBETRR, QORI RERRI, W S BT
ENERHEEATEE.

2)7E4b 3 endElement S 4aF bRk T 40 ¥ XML 48T
EHEHR BT REMEEEEREANET S T ER
EARER, WRHEARPEET UEMEGEREREKL
R L B4 2 SAX T 447 5 2B X B ) 5 W) HE R LA 4
TR, T BN 3 B RE A X B BB AR AT TR, SR E B
B AR PSR, B AKEENIE, EWHEHERE
o A AT BT T EE R SR, RIS R A
B, HIEERCNE, BN, RGN . 5 BRI
BitEE B THESIAMNTAERBNSIN, BFEH
XPath #if3, WHRFI 5| R A EEREANE, B
L5 BT T 19 5 88 XPath 25 9#1), H8 A 45 REF

* 257


http://www.cqvip.com

R XPath ZfPLACH) XML JTE LR %R KY XPath &
HPLAC.

4 B

ATHIEA RS XML i Bk r e, RAT&E
AIMNET REF S ERE EEHT - EF XML H i
BRGSHMRRRS, BB TR BT RAEH XML
BEERARA T AR 32 B, H TAE U5 BC B K : CPU Xeon 2. 8,
RAM 1G, System Windows XP Professional,

p—BPfilter
160
1 Automation-based

VL RCH R (8

o 500 1000 1500 2000 2500 3000 3500 4000 4300 5000

ITRSECTE

Bl 6 DuCHT (ajE
® =BPTTiTer
225 3
j‘;" [—— ETigEA
g b
E 125
E 100
= KBl
30
25
)
1] 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
TR
B 7 DCEcedEE

6 FHE 7 4 5)HR T BPfliter B Bk 52 F A 3L
TR B RN LR . WA 4+
LAE 4, FE 5 A SR 3R 38 R B AT T » BPfliter B i 3K
MR BN TE T B 3L i B 3k, HF BBEE Tl
BRI, XHRERANBERAE. WE S PaLES,
BPfliter Bt XM ERE TR TRAAM L RE %, X £

£ 000 http://www.cqvip.com|

221 T BPiliter U T XML B WARHTI 1H] , E4 L
Fra S M ECE P BT — LB A XML HHETE 180us
AYER I, 100 4 XML S 88 B R 18p.s, 3 & M A7 B 18 )5 , BP-
fliter [ by B35 B 1 B 119 UG G B V6] U R SBORI B iR IR AL A O
R

#RiE ATANAEUFREAZEENERE,fF
BEHFRERL ERAARYHEME HERENET
Bloom i3 38389 XML Bt R + & & F 7 A 2 BIRSE
MR . A SCAEEF Bloom i BE#S M ERY b, I T R
FPAE R XML B AR, R B 7 AR R B A METR
R R ETEREES R L RRABERBESHRR
XPath ZEI T A RE 1], LAAE Bt B 07 K Fom HUE 3 P A AR
FXR PR T T Bloom i JE4% # XPath 25 ¥ UG B 3k,
EHAE BEN AT BT R RS .

2EXH

1 SELBRGEE . BT, 5. B HIHIE AIMINET Kjx@H
AR, HEHFE, 2006, 331D

2 4R, BE. B4, % T XML B R 8 £ E T Ep
3. WEHBLE, 2007, 34(1)

3 Gottlob G, Koch C,Pichler R. Efficient algorithm for processing
XPath queries. In;Proceedings of VLDB, 20602

4 Gong X,Qian W,Yan Y, et al. Bloom Filter-based XML Packets
Filtering for Millions of Path Queries. In:Proceedings of the 21st
International Conference on Data Engineering, 2005

5 Bloom B H. Space/time trade-offs in hash coding with allowable
errors, Communications of the ACM, 1970,13(7):422~426

6 FanL,Cao P, Almeida J, et al. Summary cache; a scalable wide-
area web cache sharing protocol. In: Proceedings of the ACM
SIGCOMM ’98 Conference on Applications. ACM Press, 1998

7 Diao Y L, Fischer P, Fanklin M J, et al. Yfilter; efficient and
scalable filtering of XML documents. In: Proceedings of ICDE,
2002, 341~346

8 Altne M,Franklin M J. Efficient Filtering of XML Documents for
Selective Dissemination of Information. In; Proc. of VLDB’00,
2000

9  Mullin J. Optimal semijoins for distributed database systems.
IEEE Transactions on Software Engineering, 1990,16(5)

10 Fan L,Cao P, Almeida J, et al. Summary cache: a scalable wide-
area web cache sharing protocol. In; Proceedings of the ACM
SIGCOMM ’ 98 Conference on Applications, Technologies, Ar-
chitectures, and Protacols for Computer Communication, 1998

(L% 244 7D
» W TR XY B MBS B E N NE
o ERCFIFEME R L
« EZBRT SSHHN{E & ISM I A SAM;
Co AT CRERN S EEAE SRR,
o BOETRARRMARERE;
o W TAERIEAZAS] OPD #1 IPM R
- ik BT IPPD XA
+ % IPMF1 OPF #RBF T A EHENEEM.
HHIE BHERAGHCMMI V9. 2 BEMTHREHH
M, BRESHEE CMMI- SE/SW/IPPD #Hi7 TR 4, ¥
THEBMEZER. CMMI- SE/SW/BCHRAFH &85 CMMI &

« 258 -

# CMMI-DEV vl. 2, CMMI v1. 2 =R ETRF R REH
KB A, CMMEDEV BH i —FFE S 2 H, KEN
CMMI E{4-7€ 2007 SEREE R A . T CMMI VL. 2 A+,
BRI S B A AN M Bt A SRR X AE
b, LA L 2T CMMIL S B BGH B FTif .

g X W

1 REfaE, RE%E, 284, %% CMMI R — SRk Ry
L. PR T B AR, 2002
CMMI Product Team. CMMI for Development, Version 1. 2,
CMU/SEF2006-TR-008. http. //www., sei, cmu. edu/cmmi/ /
3 CMMI Product Team. CMMI Version 1. 2 Model Changes. ht-
tp://www, sel, cmu. edu/cmmi/


http://www.cqvip.com

