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A Query Optimization for XML Databases

Hiroyuki KATO

National Institute of Informatics

~ This paper describes that it is necessary to develop a query optimization in logcal level. After

trying to optimize queries in the XML Query Algebra submitted by W3C as a Working Draft,
a query optimization in logical level by means of rewriting queries is shown. Also, a logic for
querying XML data is considered to apply a query optimization by means of query rewrite.
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1. BL®IC

XML[WWWC98] & W3C(World Wide
Web 2V =37 M) iZkoTEIESRL, A
HIEEEATHT R RBT 720D R
EHETH5H. XML DEELICHD—D7% Web
LEDOF - D®BERB T+ -7 P THDH., £
EAEERBII BT 2 BHEDOT — % % XML T
Ty 7T HIET, BMHFIEIKS 2 WIEHRO
WEDVTREE 5.

COL)REESEGREICBI 52 EHED
T I OHRERT - N— A2 -k LTHRZ
LA TED. £TOBREFMEYREL
HELZTELTWEhiT TV T, XML
T N 23T B A Rt E T R
THILIARRILTHS.

AFETIE, %8B W3C & 1) Working Draft &
- LTHEEFENZ XML MAEAE [WWWCO1a)
X aAeeRE{LeEASL. FLC, R#L
NIVTIR 7 LB L~V TORSE BB LI
BEThHILERT. BARILTO L) 2EBRK
TH5b., H2HTIE XML &R EERV
e L 2oL XNV TORBILIZOWTR
XD, EIHMTRIABL ANVOBEGE7AT TR

FHoThY, RELAVCORBEOLEE

ICOWTIRRS ., E4AEHIIHRLSBOFBET
H5.
2. XML M& 8K

XML B &30, XQuery[WWWCOLb]
WA L CRENEREZREL TV A LDTSH

5. ZOHTIE XML &SR L pREE

DFE & 2 OREF L V T ORGSR
W, [FSWO1] iLED TR T 5,
2.1 MHEEOREFRR -

X 1&X 2i2 XML B&eERBEFVIcH
TARF - ET—FB%RT. FEERBIC

[WWWC0la, FSWO01] THW LR TWE D

EFLLDTH B, book DFTL AV MEL
Tkeywd ZHF72IZEBMLZbDELRoTW S,
ZD L) BT — &Ik LT, [logic program-
ming IZPWVWTELKDEREBEVLEZFIZLS
XML KET A5 ZRETS.] Lvw)nid+
FICHRENLZEETH L. ZOMEFIIRD
IHDCERT LB TES,

type Bib =
bib [Book*]
type Book =
book [
title [String],
year [Integer],
author [String]+,
keywd [Stringl*

]
\- J

, @1XML%%€K&%?WKBH%X#—

<5

-
let bookO : Bib =
bib [
book [
title

year

["Data on the Web"],
[1999],
[*Abiteboul"],
["Bunemén"], ‘
["Suciu"],

{"xmL"],

author
author
author
keywd
1,
book [
title ["Logic Programming
o 4 and Dababases"];
[1990], '
["Corin],
["Gottlob"],
["Tanca"],

["logic programming"],

year
author
author
author
keywd

1,

]
N J

2 XML B&ERMEFNVIIBIT 27— 76
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/,for a in distinct(bib0/book/author) do « ; h
for k1 in (for bl in bib0/book do bl/keywd) do
where ki1/data() = "logic programming" do
for al in bi/author do
where a/data() = al/data() do
where count(bl) > ( for aa in dlstlnct(b1b0/book/author) do
for k2 in (for b2 in bib0/book do b2/keywd) do
where k2/data() = "logic programming" do
for a2 in b2/author do
where aa/data() = a2/data() do
avg(count(b1)) )
for k3 in (for b3 in bib0/book do b3/keywd) do
where k3/data() = "XML" do
for a3 in b3/author do
where a3/data() = a/data() do
b3

3 XML Baef3Ic X 24686

. . e associative law
Q: keywd (Z”logic programming” ¥R ‘

TEREFHL EEN-FEE I X Dkeyud
IZPXML” 2B S B R OBRE

for vy in (for v; in e do ey) do e3
= for v; in e; do (for vy in ey do e3)
ME&EH Q IIBW T, LT F FEEH)
Z DREED XML FEJAt‘ﬁ#(k XBEHER DI b assiciative law FSEATEETH 5. K4

LY e IZ associative law # @ L R %R
2.2 xMLﬁeﬁﬁﬁusuaﬁﬁm,, 3. RELANTOME ¢ RELOBEN

XML M&EREIC BT pror Rk 2y BNV TOMGERELLE, FHRIY
ELOHEEES N OBEIEST 5. ART SO YN VRICET 5 BB LLEIRLL

BEARCBWTIOTF FEREticg  LeRPDs. EENRERELV IV TORIEIL,
wHNE I, XML AR HcBLTy, a5, MELOEIRICI 2 RENLI,
FF FERNC L 2 BB EEI N TV, LN L RBELEERT LI ENFTES.
SO0EFFEIIADE) ChH B, Iz X, B 413K L7-f4E+1d, ogic pro-

‘ . S gramming” % keywd {2 & ARDE & "logic pro-

o left unit law. S o gramming” ¥ EUERDEE 2 BT H LT 5
for v in ey do eg = eV := e; o T, FEFICTNELRLEZ L TWAE, LidoT,

: v B : COMERITIIRERBELORMPEDH S, Flx

» right unit law ‘ , X, % 97logic programming” % keywd (28
forvinedov=e - UCRZC2—-ELTEHELTBE, 2Oa—

ZF AL THEE2E IR A% 5IRT.
XML B8 € R BRI B 5 Grou -
By([Ramo7]) (<415 + % BB (ZFE) BB ILHE S RIEIXZ O L) %M GEHERZ 2 BT

RTVZV (XQuery KRAZESATYE. ). 20K 2T P TELLTHAE. Eid, ToEHz
P D ildistinct Lfor TMARE THIET LI LT 5 F i - en
%%, #, distinct I3 ICDT version[FSWO01) Th Y, (&7 77 EVIFEEMNLI LT, BN

WD[WWWC01a] Tlddistnct_value L %o T\ 5. KRG EERR P TEDWHEEND S,
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for bl in bib0/book/ do
for k1 in bl/keywd do
where ki/data() =
for al in bi/author do
where a/data() = al/data() do

for b3 in bib0/book do

for k3 in b3/keywd do
where k3/data() = "XML" do
for a3 in b3/author do

for a in distinct(bibO/book/author) do
"logic programming" do

‘where count(bl) > ( for aa in distinct(bib0/book/author) do
for b2 in bib/book ‘do
for k2 in b2/keywd do
where k2/data() =
for a2 in b2/author do
where aa/data() = a2/data() do
avg(count(bl1)) )

where a3/data() = a/data() do

"logic programming" do

b3
-
B4 Q1 ~D#EEHOBARER
3.1 YUy T ENSb D E % 572 [Mum91, SHP96].

RIv IR, ERT I RN-ADFHICE
W, WETUZIIVICBITAFiER
Ry ANT-BRERHEGED D OERBFE
& LT, Y% S 7 [BMSUSS, BRST.
ZDFHEIL, set-at-a-time (CFEFTT 5 SLD-
resolution(Selection rule-driven Linear reso-
lution for Definite clauses) ¥ I 2L —b L
TeR—VEIER AT v TIBLBDTH S
[AHV95]. K AT v 777 —F%2RATS
ZET, MEOBESRIEENTVLIERY
», by T yTTU—F 2L Iab—}
THDOT, MERRERIIBENT, BACER
BUOP L WS RBOERTEZ 5 Z LT
- &5 [UN8Y]. HRALEMENE R M INIH, &
) R A b XIIEC & 5 Supplementary
Magic 25— 7% b DTH 5 [AHVI5]. i
supplementary B§{% % B\ T SIPS(Sideways
Information Passing Strategy) Z E£H T 5 &
b, Tk, FERMETICEASN, B
BT — & N—AMEEORBILFEL LTHHE

DYy 7% XMLMETICERTA7:0
ik, BHTARELIETHILESHSH. L
7=4%o T, XML MI&¥E5E XQuery 12X LT
FRWERZEZ 5 ENDTES, well-defined
% XML A ERBEOHBEILETHS.

4. BRESHNEE

AFE T, XML 7 — X=X Zi$ &
FIZOWTRE L RV ORKELS TR +4T
3%, HELAVTORBEILDLETHS S
EERRLA, F072D1Z, well-defined 72 XML
MEEREOHEPLETSHS.

XML 7~ ¥ DBEMLRRERRALLT, 5
NBEETF VIOV TERRRERE LALERE
HEETH L) RRERBETERT S T &5
BETHAH. TIT, XMLHMARERE TRV
AV E&EETHEEERRATHIENTE
5, COFBEFOTEIHEALTLE) LER
RHELLoTLE). LEALERYES, BRLX
EEA LA OZ0OERIT—ICHIZ TV 55H
L LT HiLog[CKW93] 7% %. HiLog N&
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let lbook = for b in bib0O/book do
for k in b/keywd do

where k/data()

"logic

let lauth

L

for a in distinct(lbook/boo
let lbooknumbyauth = for al in lauth do
numbyauth [al,

where al/dat
let lbookavg = for n in numbyauth do

for a in lauth do
for b in bib/book do
for k in b/keywd do
where k/data() = "XML"
for al in b/author do
where a/data() ai/data() do

where lbn/author/data()
for avgnum in lbookavg
where 1lbn/num/data()

programming" do b

k/author) do a

for b in lbook/book do
for a2 in b/author do

a() a2/data() do num[count(b)]]

avg(num/data())

for 1bn in lbooknumbyauth do

al/data() do
do .
> avgnum/data() do b

5 MIae&EIM|R

RIZT—HETHLDT, RETEERTHFHRE
PHEET 5.

HiLog DEHIZEHFREFATLH S 81LdH
5. L728%5C, HiLog CBWTZNT T ¥
TR EILNT T UERS BT, ThICK
DINT S UVBRIZINT S V2 (VT
7B OMASEELRS. DL Ll
#EHT S HiLog DA M T 7 F %%, BED
—BEREOA LS 7 F X LR Y, WHoH
<U,Uppue, I, F>TH B, 1L,

e Ui, M DEERBONANESTIRET

b5b.
hd Utrueli, Uo)%ﬁﬁ%'%—(gmi%%@w,&f
5.

o I:S— UlWNE L EHREFLFT 2 UMY

12X B &ELDB

5 BEH.

o F:U - [I32,[UF - U] BI%.
BL, for everyu € U, k > 1, F(u) ®
FEECETAHE OUT, oy, )
3, Ut Ul H0b5BETH 5. IiF
£EDEREEL, UF~UlE, £T0
k-ary B3 (U* - U) DEEEET.

T, BEEIVSTY: Vo UR, BToLS
WHOESG TNEHWHREINTWE, AT
FrMBER LN L X,

o BN s e SITHLT, u(s)=1I(s)
o U(t(ts, e tn)) = @(O)P ((t1), oy v(ta))

L7:4%5 T, Hilog & t(t1,...,tx) DEFITL
TDEI%Es.
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o k-ary AR OBE
ZHE D % Ty T TOSMENERIE, ¢t O
WEICEED 5 BB ORT P LD k
BFHOEHTHA. Thbb, (w(it)P

o EFRDBE ,
BLR2HDIL, iff. v(t(ts, .., 1)) € Utrue

[Mum91]

SHOBREIT O HiLog I LTYYv 2% [Ram97]
BRTAHIETHSL, TRIZLY, XML 7 —
FR— 23T SR E LV T ORI A Rt
FHEOEHEE5XHIENTES.
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