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Abstract This paper introduces the research situations on XML querying techniques and discusses deeply the main
techniques of XML indexing query, which includes the querying techniques based on path index, such as DataGuide, 1-
index, A(k)and indexing query based on coding, such as Anc Desc B ,XR +XR-Stack arithmetic, - This paper also

analyzes the advantage and disadvantage of the methods of XML indexing query.

Keywords XML query, XML index, Path index

1 3%

XML(AT§ BARTIES) B AR Web B PR R A
BB B AbEHE, B Internet WHRER B, LHEBTH
% Web R 95 %0 A BT 32 68 1, XML 26 B 3088 R 2410
RS FEEL. Bt XML S#EE B8R R XML
BRAABEAR A YRR AA. ‘

XML ) FEH LT HR . (DEER ELREETE
WASRYE L RBUE T HET REEAER. Q%IR8
B2k, M R IRIE A TT R ZIRI MG R Rl T8
TTEZ IR B4 % R 35 %/ /5% (ancestor/ descendant)
K F W% /BF (parent/child) % R, Z §/Z J& (preceding/
following) % % . 75 5L 58 /4 S 5# (preceding-sibling/following-
sibling) X R %, X LREA, —FERE XML R
HIBERES|, HELBEARRTIME XML HHAKITH, 7 —#
R XML SCRYB R 4 A (B AT SRS, B R
HEHBERZANERERNTENE.

XML g AR RS 2w XML $uEE R4
BB EEER, A SO EE K XML R A A MBER
AR EPAEETRERTINEATEMETHEHN
R BRI,

2 EFRERSIH XML EifkA

BB ET R A B BE R  H XML U ¥ 3 i XML $%
A, B E#H XML iEE SR Regs B, AHESIBEREA
BRI R XML BEE S L. BarEEM XML B&
12 & 8| % : DataGuide , 1-index’®!, A (2)® . D () M

()" APEX® Fabrict" %3], TFHE 4> HIX X &R TN

4,

2.1 DataGuide R 3|

DataGuide™ 37 H8 k23 tH 49 Lore & 45+ BT A1 M) —
PRSI0, TR 55 AL B ) — R T TR B AR
T XML 45 B o i R 45 S TR Sl A8 FIAR 5 I BT 4 B
B METE DataGuide H, 7E DataGuide 5 L4 — 45 s B F IR
XML BHEE iy £ %8, — 4 XML 3048 &l e Xt i &4
DataGuide &3 [, Jy It Lore B E X T —4“Strong Dat-
aGuide”#{% , Strong DataGuide B E IR XML # 3%
R T BB R SR A 5 s MR B 45X S i) BABR AR FE R TE
“Strong DataGuide” B W (G5 s &, #lin, @ 1)
XML ¥ B & B Xt i) “Strong DataGuide ”#& 5 1 # 1(b)
Fim. Lore REZH XEWEBBER, Y XHEHN,
“Strong DataGuide™ 1 85 8 47 .

2,2 1-index R35|

DataGuide 7E7E F #I A J : (1) DataGuide & Xt XML ¥#%
FREB MRS , 25 XML B35 E R E 454, IF 4 801 DataGu-
ide BRI IR] F BT AR 23 fA] AT BB R XML S8 B K/ F 3R
(2) DataGuide H &M HNT BRBAIBHEX. ATHR
DataGuide f)_F3R% 18, 1-index'™ $2 th B 45 45 “H 01" #K
BLHANR AR wov REMERRE B R u By L
BRLER VRN NER S U T

l-index &3 | 4 " MEE S FRAE—N RE ., 6
i, A 1) PR R XML H8#EE, E 1) 2 1(a) XML
g E ) 1-index &F1. & 1(c)1l-index FTR#RBIRS | P B
#5(7,13),(8,10,12},{9}, {11} , ¥ REZ M IFWH H

ORBANLHE B A RFHEES (MKIB520075) ABEEY . H B 8L, EEHFRIT N XML ER. HRK HE& #L, ZBHTT

R B AR %
. 78 ‘e


http://www.cqvip.com

32, B 1(b)DataGuide Fi RN ET | REH(7,8,10, 12,
13},{7,13},{(9 },{11) , REIBY REZ MM, XATREHE
1%, DataGuide = B 41 9" J& 4 B9 45 5 S 802 XML BB P 45
BB

(c)1-index &5 |

B 1 1-index ZF3|F DataGuide &3 | L3

FIFIBLE PR HE S 618 1-index R I TR MEA
(DFEFIRPH XML BER X PBREHERR. (OFE3IHTY
REBZBEARMI, FA T RENE S BB XML 348
R BBR%E,

2.3 A(k)®R3

i1 F DataGuide 1 1-index {£7F XML #45 BE # FrE 189
fH8, B XM RS HTERAMBRE. AR
A TR AN &F.

ARRSIBHE R Z MRk LIRS, FTiF &
FRERE : (DFR w, v EREMAIRNARE, MER w0 B
FHOMUE, OFELER woBREL—1 MYUE SR Ru
MR ER VR RGERH W 5o BE e— 1 HE,
MG w0 BE b FLLE. A RSIMHERBERE XML
BB a5 R BARLEE K & 5 AR ERS I BB R — 15
HES, AR EREINEBREKEN ¢t BB ENHFHER
g,

ARS |2 IR 5 g W RIR 0« (1) 25 )i 4] B9 B
BBk, EAGRSIPRHARN LR BTG T K&
HIRBEATT UEIRRNAASER. OAMBAINBREK

£ 000 http://www.cqvip.com]

Bk, £ ARSI T EIRH IR LAl T A
R TR BN A NSRBI G THESHRNARSER. T
UERFHFA T REHFTEIMNEALSEE XML JER
HATIRE, DIF R B B M R R E M.

2.4 D(k)%&3I

A RFIFEBAIRSN G AWML N £ DR RFM
ARG M BRETRS MARGHNBRKESE
RAME R, Bt DR ET| 084 R AR 2 BRH
5 .

DORIIEMTFHEMER (DB REEES—1H
YUEEER, OBFE—TREIGEOHBE L EHLER
BRI Ak k—1,

DRI EBEHFHMNEEEAR: (LR COBEEL . Bk
REAREHNBRRES MRS SR OB RMALUE
kAREH ARSI FF &R, S REAN TG A HREN
BIARUEE A B B AR k. () TERT R B - W45 B0 I 60 B
AT EH G A R F 4 S B LB B AT
N B SE R .

2.5 M(k)R3|

DB RS EBEHAELUTH @, (DEEFEED, X
FA KL S Y B AT R . HREHETIR/M
WEAHNFENR/IRIINKNEREBL. (DOFL/RoH
FRBLBE S & v BOALES SRR UBEW B >2 — 1, DA BB EHF
BN S v Y REHAT R, LB B3 TFHERX
KEHNESR oo FENHEENT BEXTHINERE,
Bl FREAEE N REE D) KB H & 8 BB —/ME.

MDUIRFI S (D BRI S UE & R
M. (X T#AEMAHEXEREATIRN MO RIINE
FEERT BHBRREIRZINEMA THREHBRENE
WER . MORFIREIBUMBDRSINES RRH b,
Liyeo o Lo Y BIFERE L AHIUBE M 0 P B R RS M”
(BYEF|PENRT| Z B E 205G R EE.

M (B RSIH M TFHRE. OEAERS L B8 MWOESI
IR, (DRS] Lo RERS L WARED. W L R5IE
EANBE LaRINEGA, Lo RIS AKMRLLEE2Mm
1. (D#F LRSI AHEI LRI, 4 A LU R Mm,
Mg SAMEEUENES | S RP BRI,

M* (DFRSIR&A T & B RRBUE, B e w s
HBARKEARNMEEARR I ABAT DORIINHE
MR

2.6 APEX ‘&3]

DataGuide % 5| #1 1-index FF| 77 MR 45 53 FF 46 89 B
HEABR, FRPBRENEABRRTIRENRE SHFE. N
R ERFABRERS T ENRII TR XS, A B
HREMR.

APEX %5 2 DataGuide & 5| B — R IE L, BB H K
AL BB S AR R R AR A ), T AR BT | R E T A WA, XY
P RBRARES . MEWMEAZLN, APEX R5|
A AT AR B S R LA 3 B2 WA A

APEX R 840 £ « (1D 5| T LA 25 #5058 S SO
EE. Q) RMHE AL B WE A KT RS RR MRS R
FrHh H 18] B BR AR

APEX 3|06 (DAEFABRUNMARE. (O
eI FIB R AR, )EWMREHITRE

« 79 «


http://www.cqvip.com

PR R

2.7 Fabric ®5|

Fabric &5 (24 BARRA L 25 M LR Z B I X R
R BT RTERS A EFFP LWL R
gl.

Fabric REIMMM A (DBEEHABRKMERNFEH
B, (OHSHRPER, BWAR MR FFOERANIL
SEAR . OBERT AN BERRET | AT AR ERT] .

Fabric &5| &2 M Patric Trie(PT) M Z&H 2 B EM,

Patric Trie &— MR BMRIGHR, R—F B, RN
B FARZENERE Rk, EEFEN PTHRH
WEBZEMZER, BT e KERE RN RTITNKENR
2| F/MEWAR/D . Fabric 25| 308 SCRS B 4845 .

FIH Fabric RT3 XML B3 SR BE B2 20 A2 18
BRI MR . Mg XML U MR Y s B+
4 B R RN R R R . TR BR AR AN (AT LA S HLA
R TS T RE AT A S B0 S At 15 B EAT 5. AT RS

£ 000 http://www.cqvip.com]

SRR,
3 ETHDM XML R3IEWHER

ETHARTIM XML 208 AR 8 50 I B ik 2
25 #0158 LR A AR AT AR 4 e B2 2 0 D RS B
AR A DAA RO W BB 2, AR T A B R B W IF]
. ETFHP XML R EWHA EEH . XR+ XRstack
ﬁ?‘i{’m Anc_Desc_B* ﬁ‘.&m &,

3,1 XML MBRHEBHTR

HAWEFIM XML BENEBFEEIELR:NHER
RN

B BT T A S BRB I — 2 LR
Bon B T G ERR ERAMIE | ER—A“1"H—
PRURES § NS IR B —A A TR T (R A TR B MRS
FRE B-AMEERRTEEGEREEANFEL LN
“17, 40 2(a) FiR .

(a) fr i BBWH

(b) Zhanga T

W2 Wik

RIFHG. M T e — M EEERTF— K E 55D
(beginsend |, AW R — M E R X B REBLEEHNEH
oMK EARED, B T P E u BE R v E%. 4 E
L 24 begin(u)<begin(v) N end(v) <end(uw). BT X I[85
07 % B #i =% . (1) Dietz W™ 8 T hE AW
F—ANSEFR B 5 FS 1R iP5 B —J0 41 pre, post) .
(2)Li-Moon %81 # T F G - EEBRTF -2
41 {orderysize) ;order 45 Y REFBITF S EHBRE
RAEEER, AS R NBABE P E 0, size N HHNEH
TR, (3)Zhang ZHAE07 XML e g 5 — A 25 S BUR

CF—AorHlbegin,end) . XMW T WAL RHEITRFR
57 o —A 55 S TER BT I 4 S B R H = BN RS,
—RBIERTTZE RN R RS R Z RV A S R I
HEZBERITFE begins T —WRIER T ERERWBIH G H
HRER—KERE S HEERESNT NS end,
Wi 2(b) R . ‘

3.2 Anc Desc B*JiE

—BE . ETRENENHEEREE TSR ERRAR
0, PTG M B R R S RS R EE R Z
BEREHGE/EHWEER, AncDesc B Hi:UImEA B
£ X T2 ME R, 5 REARERE LI ENEES]
. REFH B RESIBLE RS ME BRI EPHE R
MEEIIRDHG R BB EATRNETIERPTE
BT .

. 80 »

B3 BEIE®EERHMIL

B, % F Bl 2(b) XML $04E B » R B 2 8 ) B 3t
RIRIM AT Ehss E R {(1,2,3,4,7,8,9,10), 5 # 5
IR N{(5,6,11}. BLEAERE S 10, WE L FHE LR
MERINERABGERZRIMER, EHETER 5,6 WL
BEANERAZE RS ILATES L NLE AR
10, Het s 10 RELFNIRTHR begin>end () MG, Bl
Bt 7| F A (7,8,9), MEEE B4 K 10,

EE 3 B XML 30 BB AN 2 1) 8 R BT XY I
I EFIET NS RN {1,2,8}, FRIEBPHLE R N34,
5,6,7,9). FEXEHILR 2,3 AAEHEGHXRE, FH B
WRINEBREMIER 9, LR I BREHHNERDHE begin>
begin(2. UM F MR BRTEHIRPER(4,5,6,
7.

(T#% 96 3


http://www.cqvip.com

- B 12 XML SO 45 J5 P RE LB

B AXELHPIET DMB EPG MU RE A £
Bl bR T DMB EPG WUE M TR, 4 T XML
e PERBIRIRR , 3 R A ¢ XML i, 38 T DMB EPG ¢
G RIS T =GBtk aE,

H— R TAEE LT LA TSR I, iR 2t 4
Wie i e s ab Bt 78, B S B A MOT Y& .48 1T
AT AR R RSyt — b U B ARE.

£ 000 http://www.cqvip.com]

$ £ X W

1 ETSI TS 102 818 (2005-01), XML Specific‘ation for DAB EPG,
http; //www. worlddab, org/irc, aspx? sub=10

2  ETSITS 102 371 (2005-01). Transportation and Binary encoding
for DAB EPG. http://www. worlddab, org/irc. aspx? sub=10

3 ETSI EN 301 234(1999-02). Multimedia Objects Transportation-
Protocol. http://webapp. etsi. org/action/OP/OP20060519/en
301234v0201010, pdf

4 ETSI TS 300 401(2001-05). Radio Broadcasting Systems; Digital
Audio Broadeasting (DAB) to mobile, portable and fixed receiv-
ers. http;//www. worlddab, org/irc. aspx? sub=10

5 . XML $EER AR, HEIE M I, 2005

6 Sosnoski E. tr# XML Ay{E4tE8E. http://www. ibm. com/de-
veloperworks/cn/xml/

7 Bayardo R J, Gruhl D, et al. An Evaluation of Binary XML En-

" coding Optimizations for Fast Stream Based XML Processing. ht-

tp: //www2004, org/proceedings/docs/1p345. pdf

8 XML Binary Characterization Working Group. http://www, w3.
org/XML./Binary/

9 FFTE. M XML ET. HHAVLSRE TR, 2005,33(22) 1~
5

(E8¥ 80 )

3.3 XR &+ XR-Stack 7%

£ Anc_Desc- B By, Fl A BY R T BB TR0
IEBINRP ARSI E B K BRN FHESNE S
FIARS MM S HABA A B WRIRA Mt Bk, X
R R ARSI RS TR BT MRS H RN R5H
— AT ARRYMLIESS R TR A UCE (A REBE B4 s 05— 4
AT RBIMLSEGE AR . N T AR 1) B, XR MR B i it
T XR MR AUBBAE R EFHIIRPIHAALAS
HEMGR, T E RSB R R P AR NEEN S
Mo B, B3 PHERBEHE R IMLLE R 87 Anc
Desc B* WEHPARBE—-REMBER I HLLE R HEL
WAEMLSETIR P AT AL A R B R 9 ARG A 8, T
XR #+XR-Stack WL BB EH LTI R T —RKEMEFER 9
HIALE A 8. '

3.4 XISSE%

XISS RGN F HBHE K- ENBERERS
LT B2 RE A F R FA K & 4 0 18 25 R AT 45
HWEZRESARANENER JFHERE G OEHR
BAIE.

XISS ARG X EHANMRTIAMR: TERRSRIERS S
HWRS| . EHRRIERT] . XENRTIRA B RHEARSI
il

XISS ZYEH ENIB 2 RIBX R R LA #EA K FRE
DR TRUBHETREER GELERTERT AERSI
BAFERER. O—ATEM—NBEMETRZX:EAjoin,
QEBEEFEHITTTE N FFE AR EEjoin, (4)Kleene cloure
(+, % ):KCjoin, O)FREXNZBMERGEIE. B2 HH
F AR TR B RIS RIAT R BIR A 0 IE NIBR AR R
AR, |

XISS fit s . R BRI B A, X T4 X B AR AR
HAE. |

HRA AXTEMRT XML EHERPHHFHEE
F R TFRARTI ) XML 25 5 i 2 A8 S AR L B
BHWH,ERBEERTIWAERARE XML UG5 H R 245, B
XML SO A] ARG H) Al AR EE M. BETREFRXT

e 0F

1 XML R3 | Z T A RS E RO FR S X HEER.BR
PR I7 B AR AN ALY XML SCRE TR, R TR 2RI A9 XML
SRYARITGEN . ERREFHE BRI XML E#HD7 5%+
LR GG ER, R R RARZ—.

% XMW

1 Goldman R, Widom J. DataGuide: enabling query formulation
and optimization in semistructured databases. In: 23th Interna-
tional Conference on Very Large Data Bases, pages, Athens,
Greece, 1997, 436~445

2 Milo T, Suciu D. Index structures for path expressions, In; 7%
International Conference on Database Theory, Jerusalem, Israel,
1999, 277~255

3 Kaushik R, Shenoy P, Bohannon P, et al. Exploiting L.ocal Simi-
larity for Efficient Indexing of Paths in Graph Structured Data.
In; 10% International Conference on Database Theory, San Jose,
California, USA,2002. 129~140

4 Chen Q, Lim A, Ong K W, D(k)-index: An adaptive structural
summary for graph-structured data. In;Proc. of the 2003 ACM
SIGMOD Intl, Conf, on Management of Data, San Diego, Cali-
fornia, USA, 2003. 134144

5 He Hao, Yang Jun. Multiresolution Indexing of XML for Fre-
quent Queries. In; Proceeding of the 20th International Confer-
ence on Data Engineering, Boston, USA, 2004. 683~694

6 Chung C, Min J, Shim K. APEX: An adaptive path index for
XML data, In: Proc. of the 2002 ACM SIGMOD Intl, Conf. on
Management of Data, Madison, Wisconsin, 2002. 121~132

7 Cooper B F, Sample N, Franklin M J, et al. A Fast Index for
Semistructured Data. In: Apers P M G, eds. Proceedings of the
27th VL.DB International Conference on Very Large Database,
Rome, Italy, SanFrancisco: MorganKaufmannPublishers, 2001.
341~350

8 Jiang Haifeng, Lu Hongjun, Wang Wei, et al. XR-Tree: Inde-
xing XML Data for Efficient Stuctural Joins. In: Casati F, et al,
eds, Proceedings of 19t IEEE ICDE International Conference on
Data Engineering, Bangalore, India, 2003. 253~263

9 Chien SY, Vagena Z, Zhang Donghui, et al. Efficient Structural
Joins on Indexed XML Documents, In: Papadias D, et al. eds.
Proceedings of the 28" VLDB International Conference on Very
Large Database, Hong Kong, China, 2002, 263~274

10 Li Quanzhong, Moon B. Indexing and Querying XML Data for
Regular Path Expressions. In; Proceedings of the 27t VLDB Con-
ference, Roma, Italy, 2001, 361~370

11 Wirth N, Type Extensions, ACM Transactions on Programming
Language and Systems, 1988,10(2) ;204~214

12 Dietz P F. Maintaining Order in a Linked List. In: Lewis H R ed.
Prcoeedings of the 14™ Annual ACM Symposium on Theory of
Computing. San Francisco, California, USA,1982. 122~127

13 Bruno N, Koudas N, Srivastava D, Holistic Twig Joins; Optimal
XML Pattern Matching. In;Franklin M J, ed, Proceedings of the
21th ACM SIGMOD International Conference on Management of
Data. Madison, Wisconsin, USA, 2003. 310~321


http://www.cqvip.com

