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Abstract Prefix schemel™ is popular to label XML tree. Inserting nodes or sub-tree in XML tree will cause abun-
dances of nodes renumbering. Nodes inserted in different positions cause different update cost. We proposed a novel po-
sition-based prefix encoding approach to reduce update cost for dynamic XML data, which preserves bigger coding space
for the higher update cost nodes. In our update algorithm, coding space was preserved when the nodes were inserted.
And we proposed “borrow” space algorithm, which can decrease the number of nodes renumbering by inserted opera-
tion. Extensive experimental results show that the new position-based prefix encoding approach has relatively smaller

mean coding length and encoding time, higher query response time, And the method can effectively decrease the increa-

sing code length, renumbering nodes number and update time causing by update.
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Algorithm 1.SubEncoding(sTr,1r,nlevel)

Input:sTr & XML SCER M —BRFH, It BFH sTr MRV A4

B3, nlevel R/RFH sTr MR SR IHRPHER

Output.: F#} sTr BrA T KW ET SR RE
Description:
: nsib=0 // BRBFHANMUE

// BFTFH sTr BT R
// BRE— T AN H R
: A nd IR r WE—IEF
: while nd KA %s, BMFTE r WEBF T S BH WY

nsib++

delta= o(M-nlevel)+ B(L-nsib)

if delta<C=0

delta = 1
: end
:  self(nd) =pre_self-+delta
:  label(nd) =Ir. self(nd)
:  SubEncoding(ST(nd) ,label(nd) ,nlevel)
//ST(nd)F&7R LA 28 nd AR B9 F4%

14, pre_self = self(nd)
15: nd#HEEHR W T—NEF
16:end

17 . return
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Queries # of nodes retrieved
Q1 /play/act[4] 370
Q2 /play//personael.. title]/pgroupl. //grpdescr]/persona 2690
Q3 /play/personae/personal 1273/ proceding-silling: : * 4240
Q4 //act{ 2]/ following : speaker 184060
Q5 //act/ scene/speech 309330
Q6 /play/ * //line 1078330
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2 % XM

[1] Tatarinov 1, Viglas S,Beyer K S, et al. Storing and querying or-
dered XML using a relational database system // Proceedings of
SIGMOD, 2002 204-215

[2] Kaplan, Milo T, Shabo R. A Comparison of Labeling Schemes
for Ancestor Queries // Proceedings of ACM-SIAM Symposium
on Discrete Algorithms, 2002

[3] Cohen E, Kaplan H, Milo T. Labeling Dynamic XML Tree /
Proceedings of the 21t ACM Symposium on Principles of Data-
base Systems, Madison, Wisconsin, USA, 2002:271-281

[4] FR&Ek, LA —F03E B TBUF XML W TR SR . it
FHLREH, 2005, 25(12) . 2879-2881

[5] O’Neil P,O’ Neil E, Pal S, et al. ORDPATHs: Insert-friendly
XML node labels// Proceedings of SIGMOD. 2004 :903-908

[6] LiC,Ling T W,Hu M. Efficient Updates in Dynamic XML Data
// Proceedings of ICDE. 2006 :13-22

[7] Amer-Yahia S, Shanmugasundaram J. XML Full-Text Search;
Challenges and Opportunities // Proceedings of VLDB. 2005;
1386-1387

+ 171 »



