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A Query Optimization for Structured Document
Views Constructed by Aggregations
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TNational Center for Science Information Systems(NACSIS)
$Graduate School of Information Science, Nara Institute of Science and Technology (NAIST)

We propose a optimization method for queries to structured documents defined as database
views. This method is characterized by applying pushing selection, well known as a tradi-
tional optimization method in database area, into a selection peculiar to retrieving structured
documents. We focus on, especially, a aggregation over structured documents. We show how
pushing the selection over queries to structured document views constructed by the aggregation.
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Q1:

BEELCE o — o475 e

find <article> containing ’Clinton’

SELECT a

FROM viewl
WHERE a CONTAIN ’Clinton’

<L

view1

i_d

a

’98 9/2

<article>
<h>...</h><b>...</b>
</article>

'99 1/1

<article>
<h>...</h><b>...</b>

</article>

T

Q2:

find <h-by-d> containing ’Clinton’

SELECT hs
FROM view2

WHERE hs CONTAIN ’Clinton’

<L

view?2
id hs
<h-by-d>
<h>...</h>
°98 9/2 <h>...</h>
<h>..</h>
</h-by-d>
<h-by-d>
’99 1/1
</h-by-d>

Yao— & =HEE)

CREATE VIEWS viewl (i_d,a) AS
SELECT i_d, tagged(<article>, h+b)

FROM articles

»

T

CREATE VIEWS view?2 (i_d, hs) AS
SELECT i_d, tagged(<h-by-d>, cat(h))

FROM articles

GROUPBYi_d

&

i

el
articles
i_d r h b
°97 12727 | #275 Kh>..</h>] <b>...</b>
’99 1/3 #642 kh>..</h>] <b>...</b>
e

J—

1 HHREFCET 2 HENLXEL 2 — Dl

~51—




BB, 5HEITIE, EHICIoTERITY
SEEEEC 2 — 1T AR ED ) bk
AEXERRER OBIREMZ push T5 2 24
X HMECRBORENFEZIERTS. 65
BELDHESBOBETHS.

W, AfEOHBE XML CEZEETL0
DEAGEEFOBLEZRET LI ETlER V.
AR THWTWAHEETOETE, WIntE
LT BMEEEBOBE~NERT LI LA
GRLDTHLEEL S,

2. #fE
2.1 XML O E

XML i, W3C(World Wide Web Con-
sortium) Db & THE SR -HEELT —
YRRABTH-DODFRETHA. XML &
SGML[ISO86, JIS92, JIS98a] D X b &> T
HEeHRETHA, SGML SLEZWHEE LT
FRESNFRICE Y, XML TR S hi-+
79z M3, XML XELIFITh S5, X&
TR, IBICRERBELET AT -5
ETH XML OREBHETH 2. XML O HE
i3, BYED HTML L [E#%IC, AE% SGML
¥ Web b CEAT, %8, WETX5L) ¥
5 & TdHbH [JIS98b]. XML XEZLL x ¥

MEEINET - 5 OREEEL, BBy

ERT Y7 2RI CERICBOALZ & T
KRLIF—347V27Th5,
XEXFE (Document Type Defini-
tion, DTD) iZ, XFHOZL AV FOHE
DIEFEREL-DDOTH Y, KEHBEEIT
NEOHEBEEICET20ELE AL T LT
5. ILVAVMIDIDHDILALNEE
WKLo TEHENS., XMLXEFDHSLL
AVPAPZV AV BEETRTBY, »
DBIZEINLAMMOTL AV MIZIIEENT
WiWEE, A% BOFIULALh LIRE, —
DDIVAVIEER, TLAYINEEFOR
BET )V (content model) 2 SHEK LT
5. ABREF VL, FIUL AV MNEESEBED
7§§¥ («’n’ cc*n’ c<+n’ “I”, “?n) %ﬁﬂ\/)f:IE
HEFRTHY, FHEETOERIUTO®EY T
»H5H, {HL, r, Ty, RIIILVAVNEEREL,
eBZEFIERTLDLT A,

o “ri,m” 1%, & ra®DF|, ThbbES%E
£7

“py I re” 1%, M EIT R ET.

“ra? (3, rDOEL EDOREYERL BFET.
“pa? (X, Cr,re BET.

“1'?” ﬂi, “’l‘lé” i&i—g—

DTD iZBWT EMPTY ¥—7—FZ2HwWwT
BESENI VLAV ME, #ZO0TV AV ML
EicEn e 22T SR b hw, 22
VAVNRRBY 7B FOL X0 DL

1JIS HAE [JIS98b] T, [EFE) LRI TV 3D,

COEFLRLLRANT H7-012, FRLTIX [TL %
BAd KIS LSRR LS &

T A, LT, F—yR—2D0HRICBIT
HZEELXBIT A0, BV AV FOREY
EMPTY kit 5.

WEEFVICIE, ERAR (element con-
tent) LETENR (mixed content) D 2 &3
PHH. BEARE, XFTF-YIEET, F
IVAV MR RLTER, FL AV FEIR
ZHZTLIAENRWE ) RHRBTFTVTH
5. TR LT, BREASFIEZ, FLAUF
WRELTXFEF -9 &S TN TR0 d 5
AREFVTH 5.

5z o572 DID 23 LT, #® DTD i
o TWwh XML X EXR EY G (valid) XML
XELRER., /2, XML Tl DTD ¥4
Vv, H LI DTD icfitb v XML XEOF
EEHFLTVwE, L2L, TOXMLXED ¥
T OWBIA XML O30 (FIZIEBE Y 7 L%
T T DRDBLTHEETE2E) IXiEoTWn5
VERDHB., DX )% XML XEE2EBRD
well-formed) XML XXE LR, £l AV

i, BUHAERTAHZENTES, Jhu
DID #OBEHEEE TERT 5.

HAHAIL A DXMLE®RERFOTL X
FOFZVL AV EARL, BEABZICELT
WElZL A2+ [DD94] #EAT B LT,
ETO XML XEYEZNBTT VI HER S
NTVEHDLTEILITESL, #2T, &
METHEZENBTEFT VI OBR I TWS
XML XEZHROMNFE L L, XML BERY
BEABIZOWTIZED bk w,

2.2 XML XEOFT —2~N—X|ZL3EE

C DT, XML XEDT — & N — AKNHE
FHICOWTRBT 5.

2.2.1 XML XEDOREIDRIE

WERTF — IR AT 2 BICSRT
HREICEL T, i) L A ¥ FEICHE
To5H, i) ELGHEL VD, i) B
DRI BDDZ0DFMH 5. RFFETIE,
[BAK95] 2B 2 ERERZHE X C, IoH
o ORGEEFEAAOEMICER LT, H58
oY AFEZRAT 5.

2.2.2 SNRS|OHE

T = FR— AN BIT R L ERRE
DREFIBITHE LTI, FORENED,
F=FR=ADHHTIE, F—FR— R TE
HEINTWBEAX—VHRES (X, /32
7 A) D—DL LRI L T—2D%F]Af
WEENS, BB ESNTVWLERICET
HREbEIE, FORFIERAVAZLICEST
FIERMICMBE IS, IR L CREERED
SETE, BE, BEINRTWLITEELSSK
KHLT—o@%i%ﬂ%%%?%gBmﬂ.
ENRFICITEBRT * BT ATHELY,
PaT K, PATERI, 2L T3 7 =F ¥ 774N
LERRA LT — FHEEFBICREENL TS,
BEILTE T 5 e &R OEHD
—Doif, BEOMBEMEB SEE» SMHE



FEEM L) BHE) TEEL, TLAVEO
&ﬁ%U—va/%%iUu%kWDu%Wﬁ
BEOM) TEETAZLT, Wo2rDOXF
BEDBIREHS ZF | ZT 2 BVAZ LT, &
F—=FANDT 7 AR LICEMT 5 &
?Tééwm%cwm5DmHW]::<
V) CEREAE OBEIRGEM L 1d, BEOEEHIE
DESE, L AV FHOBEOREOIEER,
%ggybﬁmm%ﬁ%@aﬁﬁﬁoﬁﬁca

ARFZE T, BHRREOTHFICBITLEXE
BlIOMERFRAT L. $4bb, F—F—2
TEHINTWHEELXET — s E5efic
FLTC, —2ODORFEHETLIINET S, =
NIZX D, RRDF —F N— X KB | DOREEER B
AT, HEDOBMIA DAL LTHRED
AMCBELTCHEMEL S,

3. MEabeEggnsiE

ZOHTIE, BEMXEY 21T 54
SR L S L, AR CRET A
MEEEOE T PREICT S, ZO5ED
72D TICRT Eo0SEh s BAT 5,

9, BACOHRE 2 HEELXEY 2 —
DREEFEICELTRO X D 0 iEihz AT
HIENTEAL,

o BEMNEC -2 — L LTER
SNTWED, BHE2—-E LTHESL
TWw5 D,

(1) IREEL—L LTERZREIN TS, T
bbb, Ca—IIiT5HGEz0E
T%k%bu”ﬁklﬁl—iﬁ%%*}:ﬁﬁj

(2) ﬂfﬂkl LLTEREINTWS, T
Tbhb, Ca—2EHELALE L
—DFIRATS. Ca— ity 5HE
i, FFEBwZRwoTHNRE, o
DEBRY 2 — LTINS,

RIZ, =8 2547V P BRERREL
g%%%mlﬁ&%ﬁ%%%ﬂ?%:kﬁf

o BIEEZ Y —/UITREY 5P,
¥ MMAITHLE S B 2.

@) =@ THETREZT)

@)7747/FﬂtHTHA%ﬂﬁi
9. :

(iii) = MlE 7 T AT ¥ MADOBS T
B LCHEREEIT.

BRI, BETEYa—ICBWTIE, —i
ICEERIMRIC BT AR L IR A5
EEHELTWABEETNHENDT, Ya—DRE
W5 ITE) LR | A BT 5 0, (BRI
AV 2 — I3ty 5 A B R, Maddho
Va—®% a—ERTERTIhOHZEA
TAHZENTES.

7547

ofﬂ%ﬁ%&?%#,%%%%%@i%

(a) %31 % BiRHT 5.
(b) EIAERERE S,

FROGHEDOXRTOMETIZBVT, BEH
THRVWHAEEE LTURBEEL-DD LT, £X
FBEIOFEEBER AT L VI FEIBTFO NS,
L% 51F, —RICEXRT OBERILIEEIC
BB NTHAZ LGN TVS
(LA 98] #%, ABY 2 —IZBVWTE 2 —ERD
SHE AR ICERIC R S RE DT,
EEMBEORBIZESIZEERTAILIE, B
EWRNT =V AFRBBLILITEZVE
BbNhbrhbThHs.

AR TIRELE, KDL ) 2HEE2IKE
LT, B g2t TaBenEn
RELFETRETS.

(1) BB 2 — A 2 — L LTES
SHTHD,

() ¥ — @7 CRIAEREE T,
(a) Fz?%*‘i‘l#@ Va—&%Va—eRicEET

W, AT THRHET e EEE TR
Pao—2KELTWAEY, BHY1— %235
Lf%AT% RIAEIZ BT AR ENOR

SEQWBICET 2 RIREMOFMICIE, AFE
ﬁﬁm?%é.

T, Ay b=k LLEELIEY
1-DRE*#25L, B - &2E
ZBULENDLH, L Leds, FRERERE
ENNELZETRELZVRL LAz, 2
DX BRRICBWTIE, R TRATAF
EOENTH 5.

4. g%ﬁi@?—ﬁ%ﬁ%t?%%ﬁﬁ

COHTIR, HELXETHRETHEHIC
oW, TOLER LR T, ARTHY2
%%"J@ﬁ@f‘giﬁ_@_\ﬂfpﬂﬁt’?é BL, &%
DHBNZ, MEEEFEORETIIR . [Words)
L-ialz‘}‘é@ { @ position paper AR TV 5 X
212, XML XEZ#EY 2 MEE SHRICEE
BRORESLETHL LELAODEZ L, BIE
BAERE D P ICITENBREL D L. LIoATo T,
b‘fﬂ%@ft§ﬂfﬁﬂf {5 XML X&E%#&
T HHEESEICD, EHRESFASRT
WhHbDk, HTAIIE L. RLeDEXLEZO
B SN SHORTIERT 52 LI, &
Gl THHEERD.

4.1 EHEEODEME

T N—ARMEEEHICEREI NS HEEE
I, Mt BERS S S, BELIEE R
LY B, TR O ij@l‘%:_%ﬁ?"
LRERLEDEECH L. BRITRR/X I



XML XEOREEEIIDTD TEHXELTWY
5. ZODITD TEESI NS REBEOEI,
EBRHROHEEFFHVTERSNTYS, L
7eh8o T, XML X&EZ I MFEESHEICER
SHABWEOMEAEL LT, DID THWLR
LERFHOHETF CERCEAEEORESE
BOBEEERTEL I LIRT NS, KR
TIEHINLDHEEFD IS, FIEVELEE
F () ICEBTAH. COBRDELEET
WL o TEESNAT - REEEOBEIL,
EHEETICI TR &R LDTH S, BlA
i, BLRLUZZHHEED Y2 — viewl i3,
FETHEORB LD (JEFM) £4I123L T,
Fl TV AV P<h-by-a>F &) Y TTW5B,
L7235 T, TOZV XY F<h-by-d>id, T
LAY M<D>DEE LD OERENTHS, &
DEIEYBELEERET 010 3LHEE
POEE L. KBTI OB ELEETFIC
LT HERT CHLIENEEICERT 5. X
WLE, COEMNEEICI-TERIA TS
%ﬁw%%EJ—uﬁﬁéﬁ%&@mﬁK%ﬁ

LT H,

AR T b CE L R & T 5 E£57H
BLREEDT — 7 X— ARG THVWLNTE
TEHEE L OREREVE, EHOEZDR
FHCHAH, 2T, BEROEDEEDTY
ZEE T 5 ENEK Avg() DERICIE, TOE
FRXREFEEINR TRV, L7235 T, E&HIC
R DOBEHFHENTVWE 2 —Ix LT,
FHAZETOERCETABEGTIITE RV,
K LT, B EEZNRETIED
DRI, TOERPRHEEINTVS, Lz
BoT, SO LEHNITEHSNTEREEL
TVWHEELTEY 2 —IC LT, FIEEIR
TNEZEDOBETAEEEEERT LI LI TE
3. M, 0L hEHOEEIIEECE?
TR, NERICEE R AT A RIEAR DEHIC
BT Eakd I TESL,

4.2 HATIERHDHEX

BEIC, B4 1E XML XEXBRETLHEEE
EERREL TS [KY9S, I 99]. T
3, DEOETHMEESRICT L0, IS
§§&@%%®5%®%%&§@%i%m%

F4ld, HRT— YA (ADT) 770 —FIC
L) XML XEZBRETLHIHEEEEYIRE
LTw5 [KY98, N#E 99]. ZHick b, SQL
FIZZ D ADT (XML B) @S AT 5
BedEE2Ebdso LT, F—yNR—AH0D
XML XE2HETLZEPHEEELR S, DT,
ZOIM BICERZRENTVEEEDN S H, K
BCEBLTVWAEHRICETAHEEZHTA
BIEICOWTEHEZ T 5. ~

W, BB LTROBEEBATLTE L. =
VAVFRBICETAMEENTEDL LI,
TFHBOFRAZTIL AV 245 HET5

IZ TV TREMEIERRDEMRICET D
DETH.

ELEMENT #1% & A § 4. ELEMENTEIDfED Y 5
FVIEFIZVAVIEZ Q&S THEIET
KENLbDET5E, Tz, ML Bl F7RIE
L T ST_TEXT Bl EA ¥ 5. ST_TEXT HiZiZ,
ML BIDMEP SR L X2 ZHD BRWI-{ED
B TE5b0L¥5, &#EIZ, nil & EMPTY
DFEWIZOWTER T A. nil BZEE2ETOIC
7 LT, EMPTY i3 ST.TEXT EDfETH 5.
BEWCaR R 72 & 912 XML TidNE S EMPTY
THAHILVAVIERFELTWS, LIzFoT,.
EMPTY 2Rl A ¥ b 2L 72fEi1E XML

BOfETH 5.

e XML tagged(ELEMENT argl,

ST_TEXT arg2) )

ELEMENT Z!® argl % ST.TEXT &
arg2 DRIV A MIZEY B TS, arg2
2*EMPTY 06, EMPTY 2EHRE T
LIV AV argl ZRETSH ST TEXT -
BIOEASE A, arg2 A5nil DS, O
#id nil &Y.

e ST_TEXT cat*(set of ST_TEXT argl )(
WNEETFTVOERICAVCOND )R LIE
g% o ‘:*Eﬁ)
AF)EN7: ST.TEXT HOMEF S £4
LT, EOEEDEZRLTIRESH
TR U CE S Niz—D O XXER
N¥5. BL, ZOREIIATH nil O
&, WRIEEMPTY &T5.

e ST_TEXT cat(set of ST_TEXT argl )(

ABEETFVOERIIHVONEEYEL
HET “+I2HH%)
A& N7 ST TEXT BONEFfH X £
LT, FOREDEFRLETIRE SN
IR U CER S 7z—o 0 ST_TEXT
BoExt)35. L, ZOBEBIRAR
2 nil DFE, RO 0l & 75,

e argl CONTAIN STRING arg2
7 F AT argl FUIILFEF arg2 HSHBT
LEREDPOEDRICIRY HEETHRIETH 5.

5. BEILXEEL—ICHT 3RHE TR

COETIX, BE TR ECEES
DEMFEEICL > TERSN TV HHEEME
Ca— {2675, MEetUBOREILFEICD
WTRET 5. ZORBELFEORKHL, B
UXERREADOBREMFICETL, Z0R
REMBITC LTERN 2 REILFETH S
pushing selections [Ramgq ZEATARICD
5. 2HITHAT L IS, BRI EXHETIHK
WEHWAZ LTI AV NADHEEOHBIC
B3 B RIRGA 2 BRI ICEHIE§ 5 & & 25T RE
ThHa. FRMTIZOBREHICERT S, ¥
b, BT THlRR/-iREECONTAINS ICE B L,
< gﬁﬁ%ﬁ' pushing TAEDOM G DOER 2
RN

BY LISR LB CE Y 2 — viewt T4
T 5MEEH Q2 % AT OREEDOREL
FELHBETS. 9, COMEEEF -7



Th,

ohs CONTAIN ’"Clinton’

S

TT ;_d, tagged(<h-by-d>, cat(h)) AS hs

GROUP BY i_d

articles

T tagged(<h-by-d>, cat(h)) AS hs
GROUP BY i d

N

articles

=)

Sh CONTAIN *Clinton’

articles

X 2 B&EH6 Q2 @ pushing-selection |2 & 5FHR 2

LB L2 L, ARTRET A FH TR
L7-8a 2 s, —iRic, REY2—-I
W4 A5 ERMebedo Y —-ZoHEE
P EHRICREATAZILTUEENE, 0
MEE Q2B T viewl DY 1 —EHRLE
B L7-MEvoAER M 20£MITRT. &
DOREEERIDFEFF A —TICMET BEE,
RO &) L mTHEIRL 2V,

o Farticle FOETHF—FIIHNLT, ¥
2 — viewl DEFRZTEML /-8 T, BIRE
Y% EFMY 5.

o FERSEAMFhs CONTAIN ’Clinton’ i,
EBGICREELEVWIL A MCET S
BEOHBIZPETLH0HLH0DT, ZOH
RO — MUICERICHFRET 54
XEB|ZHVAEZ LHFTEL N,

L7252 T, ZOREREHX%E push 752
LIt AMEROERZTER L, TOEBRZ
WX BFIEIL, Romicdhb.

o BITEIREMHREFEMT 5 2 & T, M&tE
M§§®¢%ﬁ%®?~yi%ﬁT:&ﬁ
TE5.

o FERGFMHX 2 EERRICHTTH D DICER
ZAZ LT, FOFMIEXEIEHS
TENRTE, it 2ANTEHETE 5.

206 FOMEEARE, MaEs Q2 24K
T“&‘é%%@‘éiﬂi’iﬁﬁwf%@it%%%ﬂ?LT.’
Wb,

#, ZOMEEOERRO—RMLHEEH
3ITRY.

6. A

AREFZE T, MIRT— ¥ BT o —FIC X
LAV ERALL. To77u—Foi
KOFEIE, EV 22—V ITETRERICH 5
[Sto96, CD96]. T 72bbH, KHHET — 5 HD
EBIRHIE R, F— ¥ N— ADMOTRG I
525 ERLEBERMIGERTES.

L2 LD S, AR TRHRBELOFE
1$B4% ADT & XML ADT ¢ OMESERHIC X

DERENLLDTHS. ZOMEIEHIZEGR
ADT & XML ADT HE QM % #5720
121, MEERREEE 2L, LL, Xh—
BOBRBALZEZ B LHEERAILEEL LS.

7. FEHESHOFRE

AT, ENHEVER S BEL
XEC2— T AREEDMBIZBNT,
pushing-selection % @M L - &¥¢ DEHR 2
X B RBAFEEREL 2. BHFOEIES|
EHWAHZLNRTEBLETTERY,

SBIIET I OBHRIC XL AR e BT
DNTHIRLZEDLTETH 5.

SENR

[Abi99] Serge Abiteboul. On views and xml.
In Proc. ACM Symp. on Principles

of Database Systems, May 1999.

Karl Aberer, Peter Fankhauser, and

Erich Neuhold. XML is the data

model, what is the function of the

uery lagguage? In Position papers
98,

[AFN9g]

or W3C Query Language Work-
shop. 1998. y d

[AHV95] Serge Abiteboul, Richard Hull, and
Victor Vianu. Foundations of

Databases. Addison-Wesley, 1995.

[BAK95]  Klemens Boehm, Karl Aberer, and

Wolfgang Klas.  Building a cn-
figurable database application for
structured documents. Multimedia -
Tools and Applications, 1995.

[Bur92] Forbes J. Burkowski. An alge-

bra for hierarchically organized text-
dominated databases. Information
Processing & Management, Vol. 28,
No. 3, pp. 333-348, 1992.
[CCB95) Charlie L. A. Clarke,r Gordon V.
Cormack, and Forbes J. Burkowski.
An Algebra for Structured Text
Search and A Framework for its Im-

plementation. The Computer Jour-
nal, Vol. 38, No. 1, pp. 43-56, 1995.

_55__.



Tt

Catz CONTAIN w

| -

ntagged(<e>, cat(a ) AS att

 GROUP BY ;5

relation

[CCD+98]

[CD96]

[Dat95]

[DD94]

[DSDTY7]

[FBY92]

[1SO86]

[J1S92]

[J1S982]

ntagged(<e>, cat(a ) AS att

GROUP BY g7,

_—

T glist

>

T~

relation

Sa CONTAIN w

relation

3 BN L BWEMIEY = — 1T 2 HEe &R 2 B

Stefano Ceri, Sara Comai, Ernesto
Damiani, Piero Fraternali, Ste-
fano Paraboschi, and Letizia Tanca.
XML-GL: A Graphical La.ni}lxa e for
Querying{ and Reshaping XML Doc-
uments. In Position papers for W3C
Query Language Workshop. 1998.

Michael J. Carey and David J. De-
‘Witt. Of objects and_databases:
A decade of turmoil. In Proc. of
the 22nd International Conference
on Very Large Data Bases (VLDB),
pp. 3-14, Bombay, September 1996.

C. J. Date. An Introduction To

Database Systems. Addison-Wesley
gggéishing company, 6th edition,

Steven J. DeRose and David G. Du-

rand. MAKING HYPERMEDIA
WORK -A User’s Guide to HyTime-
. KLUWER ACADEMIC PUB-
LISHERS, 1994.

Tuong Dao, Ron Sacks-Davis, and
James A. Thom. An indexing
scheme for structured documents
and its implementation. In Proc.
of the 5th fntemational Conference
on Database Systems for Advanced
xlflgvgp’rlications (DASFAA°97), April

William B. Frakes and Ricardo
Baeza-Yates, editors. Information
Retrieval - Data Structures & Algo-
rithms —. Prentice-Hall, 1992.

ISO 8879: 1986. Information Pro-

cessing - Text and Office System -
Standard Generalized Markup Lan-

guage (SGML), Oct. 15 1986.

JIS X 4151:1992 C#FL 558 SGML
(Standard Generalized Markup Lan-
guage), HABEH &, 1992.

JIS X 4151:1998 CEHFLARFFE SGML
(Standard Generalized Markup Lan-
guage)(GBFH 1), HEHEHE, 1998.

[JTS98b]

[KY98]

[Maig8]

[Ram97]

[Sto96]

[Wor9g]

[WWWC98]

[fm7E 99

{IhZ 98]

TR X 0008:1998 #iRW e ~<— 7 .
f$17 EFF XML (eXtensible Markup
Language), HAHER &, 1998.

Hiroyuki

Kato and Masatoshi Yoshikawa.
Constructing structured document
views. In International Work-
shop on New Database Technolo-
gies for Collaborative Work Support
and Spatio-Temporal Data Manage-
ment (NewDB’98) (to appear In
Lecture Notes in Computer Sci-
ence(LNCS), Springer-Verlag.), pp.
440-447, November 1998.

David Maier. Database Desiderata
for an XML Query Language. In Po-
sition papers for W3Cg Query Lan-
guage Workshop. 1998,

Raghu Ramakrishnan.  Database
%gr;agement Systems. McGraw-Hill,

Michael Stonebraker. OBJECT-

RELATIONAL DBMSs-
THE NEXT GREAT WAVE. Mor-
gan Kaufmann, 1996.

World

Wide Web Consortium. QL’98 -
The Query Languages Workshop.

http://www.w3.org/TandS/QL/QL98/,

December 1998.

World Wide Web Consortium. Ex-
ten-

sible Markup Language (XML) 1.0.
http://www.w3.0org/TR/1998/REC-

xml-19980210, February 1998. W3C
Recommendation 10-February-1998.

gL, ENEE. A7V 2y
Yo ERTAMELCELERT S
F— I R—ADEF ) kB, BF
BB S £ S8 ICEE (D), Vol J82-
D-I, No. 1, January 1999.

WA SR, 18MEE, MPRT, Hk
ERTF. ST Bl L ISR FAIEHR
Yy —iR LEKRNEH, 1998.



