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XQuery query Optimization Based on Query Rewriting over

Distributed Environment

Jong-Hyun Park®, Seong-Il Choi, Ji-Hoon Kang
Dept. of Computer Science and Engineering, Chungnam National University

XML GIOIEDF Y Ao HOIH H& & Was st HEELZ A2 HUHAM 012 S8z HMotl =&
ot ®I5t W3C= XQueryE HEESLZ Moot AUCH XQueryOfl CHSE 284101 SO0l ek J1ES OE ZEo !
=1t OI&JHKIZ2 o S80HM 012 SEH2Z XNelotdA ot A0 JHEJCH, 11 = HEHC 8 20t
XQuery & 9| X = 310|C},
=bo SHEUA Ol XY AMABS0H HEE XML HIO0IEHESS S& ot ZM061H0| fst HE2=Z XQuery 2oE
MNEotE N2 dS2EH SHIM HHAH2 HEHOICE L& O XS AAHSES J|BC2 M4dE S8
XQuery Z2lE HMelotdl fIiM 0IE 2 XY AAEN H= NF XQuery 22 20l Xeldols SEHeE S8
SQL Xclet 2 JIE S8 22 XcalE RlIolAd Zal Ld g8H= Jt20 StUOICH 2 =20Md= 22 22
Jlgteg s& XQuery Z2/E Xclol= MediatorOllA 2&& XS XQuery 22ISS 28 XSG AIAEN 226H]
Ol&0l OIE ZHslote LHZS MOSICH =28 2 N9 AMAHESES WRECZ 2O XHelE /gt =EE =38
= QUCH JduU Rele NG AMA”S WEHQ xXHat HEHN S206HH XS AAEN 2ot /s XS 29
NME MEHSH = &6 =, 2 =22 H&Es S22 XNE 228 MELGIH z&EsteE NE H2AE XNH
AAENN HESotes 2401 O SZEOICH XQuery E2E XHGIoH)| |8 26 EE HAFANM= XML A0 E£=
OTD2H 22 0lel #2j= XML ol #E2EHEE 0|6t zH3tot= YEES Mototd UCH dedlt 8 2=
S&0| XML HIOIHE ®I& FEXEEE E&ot] UX= &2 A0l SHA0IC dHEZ 2 ==l M= XQuery &
olo] EMZ= Iot) XQuery 22| IHMIBHES 0128t = &gt HEHS HMQHSHCH
= ==0lld=E XQuery 22 ZESE ot XQuery 22|l EHSZ2 18t Ml JHAI 2o E &g &S H ot
StCH = B Y2 XQuery 220 &Moot 22 R8 HE=2 MoHote 011, & HM 2HES 2O MHIXIE
0128 = Ha LOICH OHNY2Z M B 2= XQueryIdt ForE0ll QoA SEE = = Lot For2sS
lgtez =2 st Bt=8 FAS ot = Eg LEHOICH

Simplified  Original|Let clause XPath Exp Redg;;siant Operation Let clause

condition

XQuery query Removement Removement Removement Replacement Replacement

E1( E1( E1( E1( E1(

FOR a in E2 FOR a in E2 FOR a in E2 FOR 4 in E2 FOR a in E2 E1(

FOR z in E3 FOR z in E3 FOR z in E3 FOR 2 in E3 FOR 2 in E3 FOR a in E2

LET ¢ := E4(a) LET d = E5 LET d := E5 IpT G IpT G e FOR z in E3

LET d = E5 LET e = E6(a) LET e = E6(a) LET e I: E6(a) LET e - E6() LET d = E5

LET e = E6(a) WHERE WHERE WHERE' WHERE. WHERE

WHERE z/textQ="e/text()"| z/textQ)="e/text() JtextO="e/text() d/@id = "1" anq| Y@id = "1" and

z/textO=e/text() and E5/@id ="1"| and d/@id = "1" zzmgxd/@ig - )51,- Z/te)1<t()="e/te?£() z/text()="e/text()
and E5/@id ="1" and d/@id < "3" and d/@id < "3" RETURN RETURN RETURN
and d/@id < "3" | RETURN RETURN E7(a d. e) E7(@a d. e) E7(a, d, e)
RETURN E7(a, B5, e) E7(@a, d, e) y e y e )
E7(a, Eb5, e) ) )
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XQuery 2O LHE0 SZ st ES2 Mol st d¥He “AISotA Zs LETEQ MH” , “S=2& XPath E&l
Of MAH” , “WHEREZE Q| =4 & SX| L& ESAH O it & QUIEcz == 222 MAH” ot M JHX &
Hoz AHEMH, O 12 2 3229 WE 220k &8 2o MUXIE 0l=Zst &gt HHE2 AH HAKL X
E 0|=0ot= &2y LETEC fIXIE Olsote ggez 22E0. AL fIXIE Olsote LS XQuery & 29|
WHEREZE O] A= HATIS = Constant st 22 = Uz HAX= Constant 2t 22 HAMISHLL, Constant gt= 1l
AatitE 2= HAES AAMLE = JHE QEOZ HiIXISCH. =& XQuery Xe2lJ10F XQuery E2IE Heleh M, Ha
s 5 S 2Z0 /AXst AMNE JHE BN Helotkl 22 =& UL, DHU HEE XQuery E2| H2lJ|It
XQuery ZolE Xceldte =Al= XQuery 22 24 EZ2IZ2H bottom-up, left-right2 H™lotB2 K=
Constant gt2 = AL =ME UE2=Z MUHXIGHH = ESFE +=EtCH. M E= XQueryll Expression
= H80ot1 C= Conditiong HEESHCE.
Ford DJ|gtol Aol MEALS 0/E8t XQuery 2| I H3to SH2 ol MEAHN oA SE RS Aol s
Z0l= A0ICH. E2 82 XQuery 229 Bt=2 FOREZFH OF)IE 1] 0lHst Bt=s2 =22 RS S5 HiS MY
StCH. JHEZ 2l HE SHEHS FOREOQl S 2 Rst HAtZ 2Moi=A 32lotll, Ol =017 | 2o MEH
gt E HICHSHCH., FORE DJlgtel Aol MAE M2 oM 2= HAH XQuery ZE2WM AFE2E = FORE S XN T et
FOREZ CtsS1dt &0l IAH 129tKE *EStCt.
XQ1-A XQ1-B XQ1-C XQ2-A XQ2-B XQ2-C
For x in E1 | For a in E1 For a in El For x in El For a in El For a in E1
For a in E2 | For x in E2 For x in E2 For a in E2 For x in E2 For x in E2
Where Cl(x) | For b in E3(a) _ | Where Cl(a) Where Cl(a) For b in E3(a) Where Cl(a)
and C2(a) %here Clx) and C2(b, and C2(x) and C2(x) Where C1(x) and C2(b) and C2(x)
Return x Return a, X Return x Return a Return a Return a
XQ3-A XQ3-B XQ3-C XQ4-A XQ4-B XQ4-C
. For a in E1 . . For a in E1 .
For x in E1 : For a in E1 For x in El1 : For a in E1l1
For ain E2 | Forxink2 | For x in B2 For a in E2 Porxin D2 5 For x in B2
Where Cl(a) Where Cl(a) Where Cl(a) Where Cl(a)
Where C1(b) Where C1(b)
Return a, x R Return a, x Return a Return a
eturn a, X Return a
8 2. XQuery 220l =Mdt= FORES 121X 28
Ford D8t &ol zAF2 J|2 |deas Loop invariantE 0I5t FORE N CloHA ZME = Bts L8 =0/=
210ICH OIZ ®lold & =20deE U3 22 3JHA 229 MAEMd Y= 0/|8st XQuery 22| x&E3 YHEHE
MietstCH = HM “XQuery & 2|9 Subset2 FORZEQl Inner Query2 X &4ds5tls 2@’ 29 28 JI2d
XQ1-A, XQ1-B, XQ1-C, XQ2-A, XQ2-8, 12l XQ2-C2t &2 H=R2 Z2E oA HZEE=CH & HM 2
ol “XQuery Z2|°9 Subset=2 LETZEQ Inner QueryE M 45t 2’2 18 22 XQ3-A% XQ4-A 22 &=L
O HOIXXMIIE RoHA EHEJIsolth DIXAXUSZ “XQuery 2|9 SubsetE2 RETURNZE Q| Inner Query® M &4
ole EHE"2 XQ3-C2 XQ4-C% 22 &9 Zo zFgo AMtESE = s SYOICH O 32 FORE J|Ete
Ao FHE S 2l M JtA ZEHol CHst £ JtX 6lE 22ICt.
Rewritten XQ1-A |Rewritten XQ1-C |Rewritten XQ2-B  |Rewritten XQ2-C  |Rewritten XQ3-A  |Rewritten XQ4-C
For x’ in For a in El II::O; a, i?nEl For a in El Let a’ :=
For x in El1 For x’ in OFof % in E2 For x’ in For a in E2 For a in E1
Where C1(x) For x in E2 Where C1(x) For x in E2 Where Cl(a) Where Cl(a)
Return x Where C2(x) Return » Where C2(x) Return a Return
For a in E2 Return x For b in E3(a) Return x For x in E1 For x in E2
Where C2(a) Where Cl(a) : Where Cl(a) For a”’ in a’ Return a
» ’ Where CZ(b) ”
Return x Return x R Return a Return a’’, x
eturn a
18 3. XQuery 220l EM3dt= FORES 12JtXl 2F
2 =2l &N dSs BE Y= TZEERCE P2E6HYH 2 2ol A2 HototQCh O 20 2219
Mgt N2 EE2 KNG AAEHOUHAM ArEot= XQuery 22| ™D 2&EHeZ s&HoH = ;AT HRESZ
oo HelAlZtEg =2 = UULCE. SEol FORE DBt 2o THRAHN 2ofst 2ol ZHg 2HE2 XY AlAEQ
XQuery &2 H2|J|0 R&otH =80 =52 EAUL
= =22 Zilte g5 4 2P0 EMole HIOIEHES2 XQuery 22/E 0|0t S&totl ZMoH)| ®IotH &2
Moz AISE Aoz JIECh &6t 222 2= 8 M Y6 A0 Us oY AABNM XQuery
AOE SEHCZ XGRS A% &5 &8 & = US A2 MZE
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