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Temporal XML Index Based on Temporal Partial-Order Relationship

TANG Na, YE Xiao-Ping, TANG Yong, PENG Peng, DU Meng-Yuan

(School of Computer Science, South China Normal University, Guangzhou 510631, China)

Abstract: Temporal data management is an extended field of data management, and the research on this field has theoretical
significance and practical application value. The index of temporal data is crucial to temporal data management and thus is one of the hot
research topics. First, based on the partial-order mathematical relationship, this paper proposes a data structure which can convert a
temporal query processing of two-dimension into one-dimension. This structure can process all the temporal relationship operations
efficiently. Secondly, this paper presents an indexing scheme called TempPartiallndex which combines temporal partial-order data
structure into non-temporal XML index. In TempPartiallndex schema, the processing of query begins with mapping and filtering with the
semantic and temporal constraints so that a large number of nodes will be filtered out and only a few nodes will be left. Then a structural
join algorithm is executed on the left nodes. Furthermore, the paper discusses the query based on set-at-a-time, the temporal variable
query and modification. Simulations show that TempPartiallndex can process the temporal XML query and update efficiently.
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EX 1(BBEMEKR). W TR XML ORI P S u v, 35 Vend(u) LR Vend(v)¥I AT Now I,
Wik Vspan(u)y=Vspan(v), WFR u Fl v Z [AAEAEAE SN R, 12 R (w)=(v).
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[2004,Now)=[2000,Now), B!, Vstart(70)=2000,Vend(70)=Now.

Company (0)

[2000, now)

Q7
Manager (25) ‘ ‘ Technology (35) ‘ < Name (120) Dept(lSO)

YiPing (15) ‘

TianJing (50) ‘ Technology (140)

XiaoMing (65) ‘ ‘HR(SO) ‘ ‘ Sales (90) H ZhangHong (125) ‘

A root /\ element () attribute
Fig.1 Instance of temporal XML document data model
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A5 e PRI S8 20 A5
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(1) TagName:i& X2,
(2)  TagType:iti SARZEXS N Y ni 6B SAT 2 TC R KRR BB PR R AL bRl A 7,
(3)  {[Flag),SPVList}:th X343 TagName 254N KRNI G, 2 KA A i XFR2E TagName M7 mi4%
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SPVList.SPVList J&ifs Xkr%: TagName ™)@ T 554 KR Flag) i1 s i id 1) 512, REA SR S b 5 it
T P 51 2 442 YT AR A B0 8] R T 4 IR TR B i e 5% 2R HE B G SRR o R SRR RN Y T IR
start”™ start 37 ST 0N )0 TF UG IS 1) profi A&7 55 R) TS5 2 s T S0 AR AR B 4 AN 4 5
Ny stare " start 37T AT O ) AR I ) profix J&45 s T4 B9, value J2 17 2 IR
%) 3(TempPartiallndex & 5 # A sL7]): B 1 v {9 i 2 554 %F . Schema W1 2 FioR.
A Root Company
/\ Element

O Attribute Branch

Fig.2 Schema of temporal XML data
K2 W XML #4119 Schema
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#H N [ { TagName}={company,employee,name,title,dept,branch,name[value),title[value] dept[value]} . W] % T+
El 1 ) TempPartiallndex #EAY U1 3 Fros. th T RIS 0 KK, A T 7 (B R, B i A5 s H — A E— 4.
TR AR T 5 2 B

{[Flag],SPVList}
Tagname TagType [Flag] SPVList
Company E Now 2000”
4 2000
Employee £ How 2000°,2005
Name £ 4 2000 2000™°
now 2000"°,2003%,2005%
Title E now 20037
4 2000
Dept £ pr— 200077,2003"
4 20007
Branch E ow 50007
4 200017) ,beijing ZOOOIZS,Zhanghnng
name[value] o 200077 TE 2003 5P 5()( 505 T
title[value] 14 now 20037 menaee
4 2000]40,tcchnnlogy ZOOSW,hr
Dept[value] o 20037 T 50970

Fig.3 Index generated with temporal XML data in figure 1
B3 fHEE 1 NS XML ol i RN R Gl

2 TempPartiallndex £{#E R 1E

2.1 TempPartiallndex® i) &%

A XML 25 #1539 35T TXPath [ i 25 25 # R I A8 XML SCRS PRI 7 g 9 S L.
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2 XML (1) A ) ab 1 B - 55 AT 8 SCRTI 25 (105 98, P 384T XML 1) 45 # i #2.
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Thie b AL R A 2 W — /B E X 8] Op,Vend(Qp)<>Now, fE¥r 2% TagName XN 125 21 43 {[Flag],
SPVListy P H BT 1 v, 19 5L A X ] VT(v) B A2 A Qp, VT(v))=true
BN AT SUBRE TagName % N [ EEAN 2% 43 {[Flag),SPVList} 25 %2 (1 I T8 X (8] Op, I 25 X [H] 6 R 0,06 5.
%64 during;
I Hi: {NodeList}.
W5 Vspan(Op); 3 flag (H X 15T Vspan(Qp) ¥ 5/ 1) [Flag)]
For [Flag;] 2 J& )& — N 55540 28 [ Flag]
{{E SPVList 3| R B Vstart(v)H I K M v, H v i A2 Vstart(v)<=Vstart(Op);
# SPVList HI KB Vstart(w)[E /N 8w, B w il A& Vstart(w)>Vend(Qp)-Flag—1;
w2 v Z IR w R v S E B 02 {NodeList} 11}
Allen [ 2 X 1] 56 R ig H LA 13 FhUSL DR B e J5U DA, U8 T e I 2506 RIS ST during A5, H
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2.1.2 PR AEH
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BT I 2 XML 50308 3 538 1R 2 X G (R 3 81,224 — A 0o G A Bt 5 2 28k, R e o A 230 I T ) 45 R T £
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i N
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4. B Vend(VIy=Now, WA SN B4 S [Now] 75 W, 155 Vspan(VI), 15 & BN B 254 25 [ Flag);

5. RSN R ERBNNTLET Vstart (VI start AH T B K SBTEZ WY S22 5.
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EX (FMETEXBMENXEARENRRBFEN). X THE XML XRFFTA A v(l<=i<=n)H)
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