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Abstract In order to improve the efficiency of the XMI. management system, some labeling schemas for the orderly
XML tree were put forward, which realize processing of XML data under the condition of no need to access the original
XML tree, The proposed labeling schemas for query have higher query performance, but the updating performance is
poorer. Some novel labeling schemas designed for updating permance sacrifice query efficiency and possesse larger labe-
ling space. For higher updating efficiency and smaller labeling space at the same time no reducing query efficiency,a no-
vel labeling schema called VEMBP(Vector Encoding Method Based of Prime) was proposed, in which vector indicates
order relation and a prime indicates structure relation between nodes in XML tree,and then an algorithm was designed
which realizes updating in the cases no sacrificing query efficiency and completely avoiding secondary coding. Meanwhile

labeling space is also under control. The experimental results show that VEMBP processes better on updating efficiency

without sacrificing query performance.

Keywords XML tree, VEMBP labeling, Query, Updating

1 B8

MEE EBXNERTH S B TESFEENUENT ZR’
AR FH #E A Internet 2 5L F FIBIE X bR EIE S, XML 5
BT BB A R A kR . BRTIRE TRt
BHF XML R 9577 5 72l EEaE E R T E DR XML R
RSB XML SR AR . EHNEY. BE T
XML #EEHRF MR,

XA F XML X E#, FEABRERD T RAKXME
A TR . Dewey 4G B —F M EIH A RIS H R, X F
GHBFRETHARF XMLNERAFHEFRENERE,H
IR AT S, F AR E R 2 AT IR GRS, BT LA T
AR ; Li-Moon 4R f% & —Fh LA 40 (X 18] 445, i GRS 5

I

FIFE H #7:2014-03-27 K& B #7.2014-07-11
E %K 6 RPF R4 (61363073) %8N,

FHAEF XML XASBEA 5B start Fl end BIAME, X
FHE 2 My, MR start (x) <<start (y) I H end (2) >
end(y), W z B y LTS XMRIBTRRALEHERE
B RE TESHEAZE, BEAFTSNEFENRE
HeW AT R EEMNMFEE T EHsR, SCE(o]#R 8
WERRISE DeweyTP, Z RN EA XML ¥ S 4-ElmE—
Y RE 1A T 5 S 2B AR BR AR A B A 4R AT , DT V8 2 1 B[R]
FREARAEIEZS A H DeweyTP R UARRER L HF XML 3T
ErmAESTITE,

AT EERIEA T XML SUSIEA BT s B0 e st
TR BRERRRE WuEARBTEHREB R
Prime™ , 7E#8 AFT 1 A B, % 7 @t 118 A # SC(Sim-
ultaneous Congruence) HE 4P F HZ AN EF LR, HE

AR E R 863 HRIE AT H (2013AA01A212) , B R S # RIF S (2012BAH27F05),

WMEK (1974—), B, B4, RIEE, FEMR A Web BiEEH AR, E-mail: qzystudy@163. com; BER (1976 —), B, i+, YR, TEHR
J5 10 B AL s W (1978—) , 4, B, YR, EEBE T N TEYIS S W (1964—), B, ##, H1+-4 QIF,CCF BHE, TEMR

75 AR R R AR IR R B RS R

¢ 157 -



SCHEFEFER OGO MBI R Z 5, £ Bk LM T A —
ABTT AUBETIE] s Neil AR T OrdPath S RY %4
77 RVIA R A BERR AT S0 self_label 43559, 3R FB%
B RERRT SNEMXR WA AEMNRABERE
BORZF AT, XFOTIEBAR R T IR LK
HIE (B TEOE T BRAR5RE MR, B 72t
B8, BB B AT 1 I 85 5 2009 4 Xu %5 AT Dewey S5 75
EHF TV R BN T DDE HiBH R ZHB T ERET
HBEFRPEIWHERRRBEAG T A ZEEHNRENE
T, BAARRR T EHROANEFITE BHE S 2hEg
MR R EEZE N OG) (n HBZRKE)  FBE T HiAN
B8, AIE-& RS XML ¥R fZE 4L 3 2010 46, Ko HE A
7£ CDBS RyEAE 41 T IBSL GBS R, My R KT
B i ) 4 5B BS(Binary String) 3 #E1k 1 S S, 18
AREETHT &SR ABFITE. BERF XML U
HE KM T, IBSL 4% B4R % vf W, S id 4 B K xt
AWMERE A RE R . SCERC10] ARSE R /NER AR
BT H XML W41 % BSC(Binary Symbol Coding) ,
AR BT R I B R A IR R SR NS E L B
ZHRES T RAE XML SCR B 3R B 0 Bl A B3 R O
T g A M BB AR R 0 T (R4F XML U B B &
HERE, B S AN R XML SO S Mk R
RSB FIR M T T8 Rk X FHm A BRI R, &
TR RRETEE AT SRBED B T AR EX e SOHT
RS (A TERR A A ST R T WA BE R IR A

2011 4F, Yi Jiang % N2 T # 2 r B4R TS 7 & CFE
(Continued Fraction-based Encoding)!, B FiZ FEMET
HF X H B 4 5 7 8 RangeCFE AIE TRI M R TH T R
Prefix-CFE, B A% Al CFE 4ah% 77 ¥4 B 5 58 5 4 A i Y 3K
IS BEHTE B R S  FEAHER B —# PR
BBYH F KRR OG) BB TR E 2B, B 4R A5 Jr ik 1
WYL T 2R YERE. 2012 4F Jian Liu FAR M T OB R A
Dewey 444 77 %€ DFPD (Dynamic Float-point Dewey)® , %
HfSIT Xt Dewey HiGHIT T R, FARE SRR TRK
self_label. - RAE XMW BEERIATRAEHITE, BRTLE
BT KRB ER T 5 DDE —#, h T 254 T Al
RmA S MM R B I R T B AR, 2013 4R, Zhi-
Hong Deng % A4 34 A FF XML SCRY4R 1 T LAF 4pig y
BRI HRIEE RS XML TAREERRET
K& XML SRS (AR AR EFHITH.

B4R H ARG 5 R4 Dewey #1 Li-Moon 475 & 44
ZWMERERE B THEAN Y SFEXMEEHEWAHET
HiS, AR ERURER 8 T S B R A R AT 3 i
IBSL 4k i R BT K R, IE B Xt ARt ae o
A 110, DDE,DFPD # CFE B8R B 4545 AL 38 5 37 1)
AR R HEUE T 4RI BT B, B AR LU 2 i
BE ALY .

ASCAR T — Ff H B9 4 18 J7 % VEMBP (Vector Enco-
ding Method Based of Prime) , iZ#miSF B R HEBFRT A
Z AR T W IR AL B R AR BER R L3R 19 R 2 [H] Y IR
P36 2, I R 10 8 0 v ok 4 B BT T AU B9 IR SRS A
WERE TEFNEJFBRABR/ MG EE.

e 158 -

2 VEMBP & AR

2.1 EXER
EX (AR BEAK/DXE R HEEETWAEE
) ) B Y A e

EXEEALREF, RS « 8.y By @ A F R
AMHAIME G EN-HER., « IFEEALRTREHNNE
BIa®, LIRS O pi sfFm & OP =a, fhPEH R
AEEA,HHRE XL (2, ) f#18 a=m & OP=x;+
yi & a BIARIRRIR a = (2, y) K (o, y) R P HYARAR,

EX 2(mMEME)  [HEBINEWE R AT W IE s
=ZRBEN. A ab WA R, B&] a=(2,9),6=(",y"),
W a+b=(+z ,y+y).

y ﬂ\

B(xLy1)

C(x+x1,y1)

EINUN T 4 5)i1F7 3

EXIRBRAE TEHEALBRD, LBRES
OfERESKTAER aa=(x, ) a8 « HAE sin(a)=y/
sqri(x® +4),

EE 1 b, & b WA sin(d) =y1/sqrt(x1* +y1%) , [
B cHAE sin(o)= y1/sqrt((x+x1)* +31%),

EX ACHEFEE Vecto) SEFMIEFHLE.E—1
TREAE o= (1,0, BN TRMFER a: = (2,00,,5
n A ERER e, =(n,0).,

X S(mE=md) — i g _Juds=(mErTs
no, [ & Vecror) . BIIE A MEFVEARE LM ALB
EE2ATALCREINMTAL.DES 4D A MENIH
M ZTTHNE = (1,1,00),8=(2,(2,00) ,f=(3,
(3,00) fp="(4,(4,0)),

EX 6T <O
B B B AT A0 R B

(DN order(®)< order(y), W p<y, WK order(y) <
order(® , Ul y<p; WM BP order(B) = order(y) , R GPATH
(2)#;

(2B sin(Vector (8))<T sin{Vector (v)), W g<y; IR
sin(Vector (y))<C sin(Vector (3)) , ] y<8,

B :order(RHHE I E 04 BRI BT S no; sin(Vec-
tor () E AR TICH RHAE.

B, B 2 fras 5 ANE T AL IR E L 6(1) , [B2A order

WA [F] 1) B T4 BTy

_ (a)=1,0rder(b)=2,0order(c) =3,0rder(d) =4, order(e) =

S, BIAEMEMEF N a<o<c<d<e,

ONONO,

(1,,0)  (2,2.0) GG

2 RFEARENEFaR T
K3 @RTHE STANREFSMHERN S T~ F
HLIERE X 6(2),sin(Vector (h) <sin{Vector (n) )< sin(Vec-
tor (k))<Tsin(Vector (m) }<Tsin{ Vector {j)) , B EA189 16 &

440 GG



FH h<n<k<m<j,

ONONONONO

11,0) 1,G2) 4e2) Q64  Aa2)
K3 mBFSHENEFRE _JTH
2.2 VEMBP A%

EX 7(VEMBP %) AR XML X, FTEZ
A WX REMINFRR, HHXRET RERG T RHE,
SR RZEBIRFXFELME TARE. AF XML
BT &S v B VEMBP 488524 3 5o4, B) VEMBP(v) = (7 &
vHEHER, TR vERFTRPHFS, TR oEE
JoD .

& 4 o ,% 5 ¢ B9 VEMBP 4% VEMBP(c) =(1X5,2,
0,20, MHF A c BHWBEERRE S, TH cEARTRFH
F5h 2, MBIEH K (2,001 K e ) VEMBP 4% VEM-
BP(e) = (1 X5X11,1,(1,0)), ¥ & f i VEMPBP %5
VEMBP( )= (1X5X%X13,2,(2,0)),Hk Structure( VEMBP
(e))/Structure( VEMBP () N EE 11, AT UL ¢ B e BIXGE,
Structure( VEMBP( £))/Structure(VEMBP(¢)) y %% 13, [H
Mo R £ BISGE, K e B f RIS, XE K order(VEMBP
(e))<<order(VEMBP( /), Fill e 2 f BZE 526,

o 1%7,3,(3,0)

1:3,1,010) (b) () 1x5,2,(2,0)

1x5%11,1,(1,0)  1x5%13,2,2,0 1x7%19,1,(1,0)

1x5%17x23,1,(1,0)

1x5%17x29,2,(2,0)

1x5x17%31,3,(3,0)
F 4 #HF XML H#H VEMBP 455

SE X 7 WaE ) VEMBP SRS R, M E BRI HEHR
Rk, LB R ZEH R R AR ZouARE, BB HHET S
ZEMEHMXRAMBF XA WE TERER, BXEF
XML XHEREAE B T EREE T MG S EH T A
TN SBRAE, BER S S GEERVER M BRI TR 79037
FOFERN R GZBREEF T AN RE W S Z A5
HRAFIRF KR, BTN T R T R, E
BAFVESREY SZRMFIFRER, RARE 1 aTLUE
X HE ST IR R 0 A e BT, R E
BBE.

B 1 ERF XML BHEART R 4ERei% XML A R
ZEBHFRER,

#i% 1 insertNodelnXML (XML, VEMBPy, , VEMB-
Prign ) //TEA P XML SCRS 38 AFTTT AL
BIA B F XML # , VEMBP,.. fl VEMBPigh
B BT XML A
1. begin
2. if¢ VEMBPlef( is not null and VEMBP gk is null)

/IERARRZE Hi RS ERGNBEAFT R
3. Structure ( VEMBP,.\,) = Structure (Parent (VEMBPe )) X

Primepew

/B RHEEHER
4, order (VEMBP,ew ) = order (VEMBPy ) + 1 //F T S I &
5
5. Vector{ VEMBPyew ) = (order{ VEMBP,\, ) , 0)
6. else if(VEMBPie, is null and VEMBPrgy is not nulb
[ /RIS HAAR R BRI DE AR TR

7. Structure{ VEMBP;ew ) = Structure( Parent{ VEMBPyigh: ) )
X Primegew
//FW RERER
8. if(order( VEMBPrgr) ==1)//H1IF SR 1
9, order(VEMBPrew) = —1;//F i A HREFS
10. else//GHRFBRHA 1
11, order(VEMBPhew ) = order{ VEMBPign ) —1;
k= olah-Vzass
12. Vector( VEMBP,.ew ) = (ABS(order(VEMBP,es ) ) , 0)
13. else//ZENMAEREARZE, IR T EAPRFBFBABTR
14. insert( VEMBPie; , VEMBPigh, )
15. return FJF XML #;
16. end

Bk 2 fEWAE T R B B AR BN R FIRR R
3NN HZEMERITRR.

&% 2 insertNode(VEMBPy, s VEMBP, ) //TEBANH
FA AP EE A BB S, VEMBP.. fil VEMBP, . 88N
&

A EALLE VEMBP e M1 VEMBP ighe

By T MRS VEMBP.e.

1. begin

2. if(order( VEMBP\f; ) = = order( VEMBP i1, ) )
//BARE TN SR BT S ME, RaRTER— A BER R

3. Structure( VEMBPhey ) = Structure(Parent( VEMBPiet ) )
X Primepey
//E B E
4, order( VEMBP,ew ) = order (VEMBP\: ) ; / /37 7 &8 [ B
F5
5. X-axis{ Vector(VEMBP . ) ) = X-axis(VEMBPje ) + X-
axis( VEMBPrign )
/7B R AR IIE
6. Y-axis(Vector(VEMBP,, ) ) = Y-axis( VEMBPie;) + Y-
axis(VEMBPrign )
//F RPALIREE
7. else //BIAHIF T QW BT S AME, ZRATER — IR R
8. if(order(VEMBPjgh ) > = order( VEMBPy¢1) +2)
/AN BFS S ENNERFSHERKT 1
9. Structure (VEMBPyew ) = Structure(Parent(VEMB-
Piete ) ) X Primeney
//EFFRNERER
10. order(VEMBP,ew,) =0rder(VEMBP,¢, ) +1;
/BT R E’FS
11. Vector(VEMBP,....) = (order(VEMBP,.,) , 0)
/BT AR
12. else//HANBRTSSEANEREFSHEBST 1
13. Structure( VEMBP e, ) = Structure(Parent( VEMB-
Piest) ) X Primenew
/ETRNERER
14. order(VEMBP v, ) =order( VEMBP,( )
Wk mid=t: oLk v acs

+ 159 -



15. X-axis( Vector( VEMBP,ew ) ) = X-axis(VEMBP .4, )

/B RS AR RS
16. Y-axis{ Vector( VEMBP,ew ) ) = Y-axis(tVEMBP;, ) +
order( VEMBP1. )
/R A AR RIE
17. return VEMBPpew

18. end
REEE 2, B/~ N EHALRRRE B, EEHW
ANLABARE S O B AW & o F16, BATHH c=(a+8),
W sin(a)<sin(®) , W sin(a)<sin(c)<sin(d) , WE 5 Fi7R.
y A #F-&R

K5 H—RREBEHEEZA

R T UBEAF T RN EMARER, B 6 FiREF
XML W #) VEMBP G35 REMRZCEMBRT TR, Sk
ZEFE R 3.4.5.6.7.8 ZFHBR. (DBEAFHE 21,
BEEE LWL 6 (T 4T EREABAF VA, VEMB-
P =(1X5X37,—1,(1,00); (DHAF P & 22, RIEE B
LW 1317, BNV AZABAF VA BEEE 205 12
f7—16 7, VEMBP,, = (1 X5X41,2,(2,3)) ; ()DFHAFH &
23, EREDIEAF AL RIERS 1 8% 2—5 17, VEMB-
Puy=(1X5X43,4,(4,00); DBAF VA 4, AR TE; 5
EZEAHMEFENERESET 7 -2, HRE\EEE 1
KI5 13 4783k 2 B9 8 4F7—11 47, Bl VEMBP,, =(1X5X 17
X47,3,(3,00); GIFHAF TR 25, MR A £ 522 HAEZR
B 2 825 8] CBP order( ) =order(x2)=2) , AR RE B 2
IS 2—6 1T, order(x5) =2, Vector,s =(2+2,042) , B Vec-
tor.s=(4,2) RHEE X 6 HFE _MFR. WL f<a5<22,H
WAFESN TN AT KRR TIHAF G

1x3,1,(1,0)

1%5x13,2,(2,0 ¥ 1x7x19,1,(1,0)

1x5x11,1,(1,0) 388

1x5x17%23,1,(1,0)  1x5x17x29,2,(2,0) 1x5x17x31,9,(9,0)
f oo

B 6 i XML EARRE A BfHAR TR

3 SKRIESHR

KT 2mEIHE VEMBP /B F R, BB EHTEHNR
77 ARG 6] 25 ) MR RE A SE B BRI AT T X ke, T
W% Intel CPU G640 2. 8GHz,3GB N 1E, Windows 7 $#:1E
F45, X H JDK1. 6 £ X JF & T B, Oracle 10g 1 4 B4 FEFF

* 160 -

P&, LTRBEEWE 1T,
#1 WRBEE
HHEE A FTEH  TPHRE FHEY
D1 Club 340 3 12
D2 XMarkl 5679 [ 56
D3 SigmondRecord 11526 5 20
D4 XMark2 15429 6 78
D5 Shakespear plays 179689 5 48

3.1 REZESHT

B 7 BT EMAR RS HEN R EHHEE N,
B SRR, IBSL SRS K R K, B0 IBSL SRS
K R B A3 K% K, DDE 5 Dewey RESRA T
ARFIRES T 3R, BT LA BT 89+ BE — 3 ; OrdPath 3R H & $0k
BRI ES, BT LK BE 2K F DDE #1 Dewey; Prime 4755 84
WHRERA R B T4 S Z B8 7 KR TR 5
S TR ], BT SR IE K B Bk VEMBP R A =Tl
BT, BT AR 20 MW (RECRAKE
RFRE 8ANFW, MEFERABAIRR L 4 NMFT, HE
FHABMERG §AMFW,, FAFEKERNSFE XML #
VREEFU RS BRI T3 oK, B 7E ST s B D TR BE B/ B
DDE, Dewey #1 IBSL #4855 K B /N T VEMBP, {H 34 5 4 fl
BRERKH, VEMBP RS = HHM K ERG T RREER
BRAEE.

3 4000
ﬂ% 3000

2000 N

< N

% 1000 |=§ §

o I 4§ A

1 2 3 4 5
BEX
K7 wiBZsIR

3.2 EfMHEESH
h T WA WPERE, R D2 /B & i g4, & 2
EAERMERET, FENKEHXRERN AFRXREM.

®2 HEWRREE

¥ 48 4] 4 HAE

Ql /site/ catgraph/edge/from=>55 LR ]

Q2 /site/ categories/dategory[ 10] -]

03] /site/ people/ / person EMREREE
Q4 /site/closed_auctions/close_autction[ 10 to 15] #E X #EHHEE
QLB /site/open_auctions// * HHERE

B0 D2 IBENE T SR EX R VEMBP 4
B RBEMEE LR E b, A SQL EF #HITE.
WEANBERIEAEIT 11K, BRE 2-11 KisiT8 58 Byt
VR ARG R . B 8 B8 T & Fhar vl i miE g & D2
LAy #ET A, DDE.OrdPath F1 Prime 1925 i) 8¢ [H 3, H
% DDE, OrdPath (75 T B2 4% M BT, TS BB R
Z RS R R LU 47, T Prime 76 3 W75 &2 6 BOH FF %
AREEITE SC; B IBSL SmiSH HKEX R LUEEH
Wi SRR HE FERRD KRR, Bt & 58 ™
AT REFNW; VEMBP & ke FHEJLMHRE TR,
B iz gm A5 7 AN G H 5 RABUF E R AT REFEEITH A
VEMBP g 347 % 40 (8] 49 He i B .
(F44% 181 7O



tions on Automatic Control,2001,46(2).353-354

(2] ®AHE KM/, BB GREETERSHNPRHRL]
HHEYLAHE SRR, 2011,5(2):114-127

[3] Sampath M, et al. Diagnosability of discrete-event systems [J].
1IEEE Transactions on Automatic Control, 1995, 40(9); 1555-
1575

[4] Contant O,et al. Diagnosability of Discrete Event Systems with
Modular Structure[]J]. Discrete Event Dynamic Systems, 2006,
16(1):9-37

{51 Zhou C,et al. Decentralized modular diagnosis of concurrent dis-
crete event systems[C] // 9th International Workshop on Dis-
crete Event Systems. Goteborg, Sweden, 2008 388-393

[6] Lafortune S, Chen E. A Relational Algebraic Approach to the
Representation and Analysis of Discrete Event Systems[C] /
Proceedings of American Control Conference. Boston, MA,
USA,1991.2893-2898

(7] BEE. %5 M, TR —FMkM&EsNHERERD] HEN
#45,2011,34(2) :371-382

(8] RFR. 44 X, SR R R L (] R TR 55
FH,2003,39(17):69-71

[9] Kwong R H, Yonge-Mallo D L. Fault Diagnosis in Discrete-
Event Systems: Incomplete Models and Learning [ ]J]. IEEE
Transactions on Systems, Man and Cybernetics, 2011, 41(1).
118-130

[10] Fijany A, Barrett A C, Vatan F. A fast model-based diagnosis
engine( C] // 2012 IEEE Aerospace Conference. Big Sky, MT,
2012.1-11

[11] Mahulea C,et al. Fault Diagnosis of Discrete-Event Systems U-
sing Continuous Petri Nets[]]. IEEE Transactions on Systems,
Man and Cybernetics,2012,42(4) :970-984

(12] EBF . B, 88 AR &EHEA T HEREHRELH Y
000, Bp2ER 2012, 23(3) . 465-475

(L% 160 7O
1800 2 OrdPath
o DDE
8 Dewey
«IBSL
o Prime

Response Time(Mil sec)
B 535EEEE

8 FEMWiK

3.3 EFMEESH

3T F4H M VEMBP 485 7 5 0045 A B ik 68, A
D2 AR B AR LR, 7E site/people[ 1145 4 2 /G 4 B3k L2 1%
A 10.20,50.80,100 43 &, EH BT RN E 9 Bim. Dewey
S5 0 S T BT 1 R4, BRSO T 4B A I XML SO
ZRMEFLR, AABEEMEANEZEOTAURE
95 R4 S 4T K485 ; OrdPath . DDE BAR AT E#47
YT, (5L B S B 17 2 A R B T T LA A BB 35 e 4 4
K ; Prime BN EEHIT KA, B X T HIFH A0AE
FARBEBR X RRTIFMIET SCHHE, I BWE
HivE SRt ; IBSL 4D EHTIEAEIL T VEMBP fy 2 EHE
R IBSL 4AK K F VEMBP i i #6 T 5 £ Ko 25 i i
6] ; VEMBP H R EE BIFNELH L, B R E T ERBER
Dewey 7 R#1T U415, i 1% DDE %5 R 17 R 2N
L R H00

’_\12
I \
& \
j A
gt \
g \
\ A IR (A
10 20 50 80 100
BT RN
Mo BABH A

HRIE AN TEFEMNSHEF XML X #E
0 E BB T A SRR B T BRI A ABRR R T
VEMBP %875 % . 207 EF A & —oud #on W R KIRE
KA RARPFRT RZBIMEMWRR I BT A
FIERERIATR T . BUS TRIFHER A6, 3 B mAS=Ab
BEITHBAN. TS0 TR R RHEM -5

FaA AT XML XRFRER.
2 ® X W

[1] TatarinovS, ViglasD, Beyer K], et al. Storing and Querying Or-
dered XML Using a Relational Database System[C] // Proc of
the ACM SIGMOD 2002, Los Alamitos, CA: IEEE Computer
Society, 2002 204-215

[2] Li Q,Moon B. Indexing and Querying XML Data for Regular
Path Expressions[ C] // Proc of the 27t% Intl Conf Very Large
Data Bases (VLDB), New York: ACM,2001.361-370

[3] WuX,Lee M, Hsu W. A Prime Number Labeling Scheme for
Dynamic Ordered XML trees[ C]//Proc of the 20® Int Conf Da-
ta Engineering (ICDE’04). Los Alamitos, CA; I[EEE Computer
Society, 2004 :66-78

[4] O’Neil P,O’Neil E,Pal S, et al. ORDPATHs; Insert-Friendly
XML Node Labels[C] // Proc of ACM SIGMOD 2004. Los
Alamitos, CA:IEEE Computer Society, 2004 ; 903-908

[5] XulL,Ling T W,Wu H,et al. DDE; From Dewey to a Fully Dy-
namic XML Labeling Scheme[ C] // Proc. of the 35th SIGMOD
International Conference on Management of Data. 2009;719-730

[6] Ko H,Lee S. A Binary String Approach for Updates[ J]. IEEE
Transactions on Knowledge and Data Engineering,2010,22(4) .
602-608

[7] Jiang Yi, He Xiang-jian, Lin Fan, et al. An Encoding and Labe-
ling Scheme Based on Continued Fraction for Dynamic XML[J].
Journal of Software,2011,6(10):2043-2049

[8] LiuJian, Maa Z M, Li Yan. Efficient labeling scheme for dyna-
mic XML trees[]]. LNCS,2007,4653:515-161

(9] B&FFA, X4k, TXE, %, Dewey TP, —Fp T ) #E5 XML $iE
BB RO BE#HR,2013,34(11):26-32

[10] FEBERL, RBETE, T8,%. BSC. —FhRE3AI A XML W45
K01 HEPLRE,2008,35(3) :76-78

[11] FEZES, f/D % XML X@FEHAEF R HEER,
2012,35(12) :2459-2478

[12] Deng Hi-hong, Xiang Yong-qing, Gao Ning, LAF: a new XML
encoding and indexing strategy for keyword-based XML search
[J]. Concurrency and Computation: Practice and Experience,
2013,25(11):1604-1621

[13] Fiid, B/, 3. XML BIEY R e RS EH k]l
AE24R,2005,16(5) . 810-818

[14] MK, Bx,.BHR, % X8 XML BAEFNHEBEFELIL
WML ,2012,32(12) : 3540-3543

+ 181 -



