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CFE: A Continued Fraction Based on Encoding for Dynan ic XML Data
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Abstract This paper ntioduces a continued fraction based encod ing for dynamic XM L. data F istly presents what is CFE enco

ding Then applies it to region encod ng and prefix encoding And pwoposes an algoritm for dynan  update XML data for CFE
encodng Fmally the result shovs that CFE encoding is effective

Keywords dynam c XMI; labeling schang continued fraction

; (2)CFE CFE
0 CFE , XM L
XML , XML , CFE ; (3) CGFE
Interne t XML ,
; (4
XML XPah'! XQuery” | , CFE
, XML
, XML 1 CFE
- XML 1 in , I= £n
, ) i clecode( 1) = [Q n+ 2- 1] cfcode
[3-7] [8-12]’ XML , [a b ¢ -] = a+
1
- ( docum ent b+ 1
order) o
CFE L 1 CFE
: (1)CFE XPath , CFE
XML - : CFE - :

: 2008 11-18

)

(1984-),



124 EA N S - = R/ VR S 14 2009 4% 34
Range-CFE Range-CFE | ( stanCE, , A D A
endCE level) , startCF endCF D ) A D
, 1(b) RangeCFE A D
1
4 RangeCFE | D ,
12,172 A D, stariCFy
< starlCFp
5 PrefxCFE A label
56,3 783 13,143 15,163 (A)= a0 an & Xe1s o %o D label(D)
(a) X S AR =
= A, A, Ay Yitly v Vs Xi+1¢}fi+ 1, A
[0,191,[0.2].1 D , A D,
[0,8],[0,3],2
Xi+ 1 Xit+ 1 < Yi+ 1
[0,181,[0,17], 13
[0,15],[0,14],3 [0,13],[0,12],3  [0,7],[0,6],3 [0,5],[0,4],3 CFE U tf_g R ange-
(b)Range—CFEé}ﬁE%ﬁfi CFE, “[Q 19], [Q 2 3], 17,
“ 19 2 8 1”
1 CFE ( 1) (2)
’ CFE ’
, 0 (3) )
CFE ,
Prefix-CFE Prefi-CF :
L2 CFE winCFE, (1)
(2)
’4 ’ [ 5], [Q4][0q (3) ’ 0
’ ' ' “Ia 4] 103 2]7
31, 10 2] L0420, .
[0,4]. [Q 3], [Q4].[Q2]
2 CFE XML
XML R s
CFE
CFE CFE
[0,4]1.10,3] [0,4].[0,2] [0,2].[0,3] [0,2].[0,2] 1
. CFE CFE
2 Prefic CFE CFE G ethnsertedCode
L2 - 1 (CFE GetlnsertedCode)
1 RangeCFE A D A B ; 0<A<B<LA=[Q a - a
, A ( starlCFy, endCFs, Evel ), D Xit, o X, B= [Q &, -y a yio, o 0l X517 L

( stariCFp, endCFy, level)
starlCF, < starlCF, < endCk) < endCF,

2 Range-CFE | A D
, A D , A
( startCF, endCF,, level ), D
endCF), level)
level, - kve), = 1
3  PrefixCFE , A D

( startCFy,

Vi1 Z L x5 17 Ly 1, ,
C A<C< B
()s=j& j+1C=[0Q a, -
(2) & j+ L= jC=[Q ay - a x;,+ 100];
Byl e jrl Ix, -y, 1>LC=[0 a -, a
(Xj+]+Yj+])/2];
(4)s= j+ L t= j+ L Ix, -
ey ap X, 100]5
(5)= #2 1= 7+ L Ix., = vu,= 1L j

s 4y v+ 100];

Y}llzLj ,C=[0,

Xj_ 2



20094 % 348

=2 C=[Qa, -, a x,,, 1 100];
Xip 10 X2~ 1];

(6)= j+ L & j+2 Ix,, -y, =1 ., C=
[Q a, -, a, Vi s ;o + 100];

C=1[Q a, -, a,

(T)s= j# Lot= j# L Ixy = yu =L j ., C=
[Q &y vy ay Yj+17 100]9
(8)5=j+172j+27|Xi+1_yi+1|=17j Y2
= 2’ C= [07 &y, ey a] Yj+ 1» l 100]’ C= [Q &y ey aj?
Yie 1o Y2 = 1];
(9= j+2 & j+ L Ixy -y =1 ] > C=
[0 a, - A X Xjpo t 100];
2 (a) A=[Q 1], B=1[013] , s
=j=2 =321 1 C=[0Q 1 103],
A<C<B (b) A=[QL35]B=[QL3]
L F3s=42j+ L = 3= 2 C=
[Q 13105 (¢) A=[QL3,B=[019] ,;j
=2s5=32# 1L =324+ 1L luypl>1 3
C=1[0Q 1 6]
2 1 Range-CFE XML
XML XML
XML (D
: (2
: (3) : (4)
(1 A ( starlCFy, endCF,, level ),

A D D

starCFy = GethsertedCode ( starCF,, endCF, )

endCF,) = GethsertedCode ( startCF,, endCF, )

(2) A B, A
D, B

starlCF, = GetlnsertedCode ( endCFg, endCF, )

endCF,) = GetlnsertedCode ( startCF,, endCF, )

(3 A B, A
D B

stariCF, = GetlnsertedCode ( starCF,, startCF;)

endCE) = GetlnsertedCode ( startCF,, starlCEy)

(4 AB A B
A B D,

stariCF, = GetlnsertedCode ( endCF,, startCF})

endCE,) = GetlnsertedCode ( startCF,, startCF,)

WERF: CFE| #EATESHYHE XML %D 125
2 2 PrefixCFE XML
2 Prefx-CFE s
parenthbel  selflabel u
p , label( u) = label( p) + “. 7 +
selflabel( u), parentlabel( u) = label( p), selflabe |
(u)
PrefixCFE XML
() A , A
D D label( D) = label(A) +
“.7+[0mid] mid 1 ,
A D
m id
(2) A B, B
A D, selflabel
(B)=1Q a a -, a]
n=2 a>?2 bbel(D) = label(A) +

7410 2]

n=2 a=2 bbel(D) = label(A) +
“7+[0Q L 2] , label(D) = label(A) + “. ” +
[Q &, a+ 1]

(3) A B, B

A D, label(D)
= lablel(A) + “. 7 + [Q tempB+ 1], selflabe |
(B)=10Q a, a3, -+, a], tampB= a

(4 AB A B ;
P A B D,
label(D) = label( p) + “. 7 + GethsertedCode

( selflabel( A),

3

selflabel(B) )

OwPat'” QED'"
Range-CFE Prefx-CFE

C# ,
2. 02GH z Celeron , SIMB ,
W indow s XP Professbnal XML
[ 13], 1
1
XM L XML
D1 |Cub 2 | @ 3 2008
D2 |Movie 40 | 38 4 26044
D3 |ednunds | 1190 | 162 3 234400
D4 St“‘:::m v | w4 5 179689




126 CIE A EZUNE A 19 20094 % 34
1001 )] 13 A4 p gl 4
90 B
80 5
Z 10 H H
= 60 H H O0rdPath XML CFE,
= 20 | 1 W QLD
z 10 1 [ ) CFE
) :3() H 5 O Range—CFE
20 | ] O Prefix-ClL CFE CFE
s 2l alnl |
0700z 03 of 05 06 a7 of W CFE :
KR Range-CFE Prefix-CFE
3 Range-CFE  Prefix-CFE XML
3l , XML
Shakespeare’ s plays(D4) , ,
Range-CFE
2 3 , R ange-CFE
, QED , Prefx-CFE , CFE XPath
CFE S
2 :
[1] Berglund A, Boag S Chamberln D, FernandezM F, K
g g ay
Q1 /phly/act[ 4] 37 M, Robie ] Smon ] XML Path Language (XPath) 2 Q
02 Iplay /act] 5] //preceding : scene 611 W 3CW oiking Draftf DB/OL]. hitp //www. w3 org/TR/
Q3 /phy/act/scene/speech[ 2] 730 2002/WD'XP3&120' 200208 16/7 2002-08- 16
04 Iphyf f 1938 [2] LiQ, MoonB Indexing and querying XM L data for regur
05 Iphy fact/ /speech] 3] /preced ings b ling : * 3093 lar path expressions| C]//The 27th Inf 1 Conf on Very
06 Iplay / Jact 2] / bllow ing : speaker 18406 Laige Data Bases Rana M ogan Kaufm ann Pub Ishers
Q7 | /play//scene/speech| 6] /Bllow ing-sbling : speech 26705 2001: 36 -370
08 Iplay Jact/scene /speech 30933 [3] Zhang C, Naughton J] D& itt D, et al On supporting
09 Iplay ¥ //Tine 107833 contaim ent queries n rehtional database m anagem ent sys
- tans[ C] //Pwocof heACM SIGMOD Conf C Santa Bar
32 bara ACM Press 2001 425436
Club (D1) Movie(D2) edmunds(D3) [4 WanCX, LuY S X-RESTORE M iddleware for XML’ s
Shakespeare’ s plays(D4) relatbnal storage and retrieve [ J|. Wuhan Un wersity Jour
4 . Club nalofNatumlScience 2003 8§(1A): 28-34
’ M ovi [5] Tatarinov ] Vighs S Beyer K S Shamugasundaran J
; ovie
+ Shekita E ] Zhang C. Storing and querying ordered XM L.
? ¢ ushg a elatbnal database systen[ C] //Pwoc of the 2002
munds 5 ACM SIGMOD Intematonal Conference on M anagement of
Shakespeare’ s p lays data Madisor ACM Press 2002 204-215
4 , Range-CFE [6] CohenE KaplanH, MibT. Labeling dynan ic XML trees
, QED , OdPath Prefx-CFE [C] //SPDS Madisor ACM Press 2002 271-281.
[7] WuX LeeM L, HsuW. A prime nunber labeling schane
4.5T for dynam ic ordered XM L. trees| C] // Pwoec of 19th Intema
4
3.5 tonal Conference on Data Engneering ( ICDE). Boston
g 9 g O0rdPath [EEE Canputer Society, 2004 66-78
z 2 W QED [8] AmagasaT YoshkawaM, UemuraS QRS A robustnum-
s 1.5 O Range-CFE
=1 OProfi bering scheme for XML documents[ C] //Pwec of 19th Iir
= 0.5 refix—CFE| . ) i ) \
04 temational Conference on D ata Engineering( ICDE). Banga
D1 D2 D3 D4
Bl lore IEEE Can puter Society 2003 705-707
4 (F#% 1297 )



20094 % 348

R S| MATEAHQENGFEBA BN TR

129

200 ,

4GB 800 , 700

, 50
600

(‘accuracy)

_ clip X 100%
- clip

1

8%
%

66%

8%

[1]

[2]

[3]

[4]

[5]

[ 6]
[7]

[8]

[9]

[10]

[11]

[12]

[13]

WoldE Blun T, Keislar b Wheaten ] Content based chs
sification, search and retrieval of audio[ J]. EEEM ultmed 1
a 199 3(3): 2F %

[J].

233-237.

, 2003 14(3):

, . B, . TSR RN S 2K

[J]. , 2005 32(4): 8791
Vanpnk V. Nature of Statstical Leam ing Theory[M |. John
W iley and Sons Inc, Nev Yok n Prepamtion 1996
Scheirer E; ShneyM. Constuctbn and evaliation of wbust
mu ltifeature m us i/ speech d scrm mator| C] //Pwoe  of IC-
ASSP 97. Vol 11 1997 1331-1334

s [M]. , 1988
Jonathan T Foote Contentbased etrieval of music and aur
di[ C] /M ultinedia Storge and A rch wiing Systems II
of SPIE Vohme 3229, 1997 138-147.

LiSH. Contentbased classification and retrieval of aud b ur

Pwc

sing the nearest feaure line method[ J|. IEEE Trmansactions
on Speech and A udio Processing 2000 8( 5): 619-625
PfeiferS Fisher S EflelsbeigW. Autanatic audo content
analysis| C] //Pwc of he Fourh ACM Int Conf onMu ltt
medig 1996 21-30

Saunders J Reattme d scrm nation of broadcast speech/
music|[ C]//Proc of ICASSP96 Vol Il Atlanta M ay
199G 99-105.

Cortes C, Vapnk V. Support vector mach ne karning| J]|.
M ach ne Learning 1995 20 273-297.

Moreno P J Rikin R Usig the fisher kemelmethod or
audo classification [ C] //Pwc of ICASSP2000. Vol M.
2000 2417-2440

Zhang Tong Kuo C J Heurstic appwoach for generic audio
data segmentatomn and classificaton[C ] //Pwc of the 7th
ACM Int Conf on M ultim edia O rlandg 1999. 67-76

(L% 126W)

[9]

[ 10]

O’ NeilP, O’ NeilE, PalS Cseri] Schaller G. ORD-
PATH s Insert friendly XML node labels[ C]// W ekum
G, Konig AC DeBbchS et al Proc of the ACM SIG-
MOD Int 1 Conf on M anagement of Data ( SIGMOD).

Paris ACM Press 2004 903-908

LiC Ling T W. QED: A novel quatemary encoding to
com pletely avoid re labeling mn XML updates| C] // CKM.

Bremen ACM Press 2005 501-508

[11] M n JunKi Lee Jhyun, Chung ChinW an An efficient err

[12]

[13]

coding and labeling for dynan & XML data| C]//Proc of
12 th Intemational Conference on Database Systens brAd
vanced Applications ( DASFAA ). Bangkok Thaihnd
SpringerV erlag 2007 715-726
ChangqngLi TokWangLing M nHu Efficientprocess
ng ofupdates in dynan ic XM L data[ C] //ICDE A thnta
Georgin IEEE Computer Socety 2006 1323

. XML
, 2004, 41(3): 500-503

’ ’ ’ ’

[J].



