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Abstract:  XQuery is the recommended standard for XML Query. XQuery processing strategies can be classified
into two categories: core syntax based strategy (node-oriented) and algebra based strategy (set-oriented). Neither of
them can handle XQuery well. The syntax based strategy is inefficient and hard to optimize, while the current
algebra based strategies can not satisfy the flexible programming characteristics of XQuery. After summarizing the
current stage and unsolved problems of former algebra based works, an effective XQuery algebra system, OrientXA,
is proposed in this paper, ideas from both strategies are embodied in it. OrientXA introduces the notion of Construct
Pattern Tree for the first time. The Construct operator in it materializes the flexible characteristics of XQuery.
Corresponding to its expressive operators, it is able to express all the queries in W3C use cases and XMark
benchmark.
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4% & & W3C # A 4] 4= XMark 9K & ¢4 BT A 214).
FIA: XML; & 9432 Xquery; Rk #0835 %
R EESES: TP31I XERARIRED: A

REAF XML £ Bkl 32 A AT XML £5cdls ) A 3t T 8 ke 8 ey 1) 2 KR ST ik 9 £ 2 4R
HPAE XPath (AT 4L H L X Path AHXT EE ) 51, TR BE 0 A7 B, BE G AN B R R IE BARAESE AE Y W3C I A
#E,XQuery IR ILRHE JJ b XPath 58 KR 2, A I, XQuery Lt XPath E AR %.

XQuery e &5 M40 A i 5 A0 REAL S A5 5 S R AL D7 THLXQuery () FLWR 776 — € 1284
T SQL 1 Select-From-Where %1, 5& XQuery [ H Z R IE R 7 — 7 1, XQuery S FFRIE R PMERIKE, L
W46 1F % 15 L (IF-THEN-ELSE) ff 5 %£ 1% U (FOR) J&[AIi (RETURN) 2, KB A7 2% B RIS ] ) 1 F Jsk 1) A1,
T A T — g PR VE T 1) BREAE

BIh XQuery HEAT XY FEE AL 0, XQuery 1R 4b 753 73 4 P DR Sk TAZ OB AL I AL B AT L T XML A
AP OREN

o BETROBERIMALE(— Ik —45 1)

DLAE AT () XQuery 7 #1514, Lb 1 Galax!™, IPSTIA%: fi F (14 #6 J2 X Fh J i I B 7 V648 XQuery B E— 1140
FETE 5 R AL HE I 5 5630 XQuery 5 B i% .00 18 2 (core syntax), 2R Jii DL XML B4 (R R 45 & A 0y i N MK IR IAT 1% 4%
UNNZERPN IR YRR S EAE

LU dr 33 B A i

Ql:

FOR $b in (document(“bib.xml”)/bib/book
WHERE $b/price<50

RETURN

({cheap-books) {$b/title}(/cheap-books)

e 45 PSR A O VT 2 (T T A TR R R AR B %3 LT T A 1) O i ok )

1) for $bib in root/bib do 8) endfor
2)  for $book in $bib/book do 9) break;

3) for $price in $book/price do 10) else ()

4) if $price<50 then 11) endfor

5) construct a (cheap-books) 12) endfor

6) for $title in $book/title do 13) endfor

7) append the content of $title as child of the element (cheap-books)

T LA Y 3l 7 322 IR 54— YK — 45 55 (node-oriented). 3 B 7 155 HL 4G 17 o, JLAR B 8 R AEFF S XQuery
MR 7 A IR R A, BB IE A b A B 55 Pk XQuery TEAU KR EE, I 1% 1 Sl Hh AR 1IE 25 A0 IE A0 (005 & B K 45 344
FARMEREAT A G F— 45 A — IR — A 17 AT S, — IR — 8 5 7 U RO R T — IR — 45
2 FLAT R AR Ak DR, X Query (¥ 5 — 4 Ab B K 28 0 — IR — 2 A5 1 7 =X

o JLT XML R AL I (— R —H5)

KRR T — BT 2 RS R G — MBI 1 A EE 24 XML W4
AR A XML WS I, T 4R XML WA, XQuery HEAJHZE K 1 A~k 2 MU (pattern
tree), B B 22 7 17 1% A v IR Y MBI (0 5 T ) 45 SR AR 4G ) — AU A1 2 R AR SE R I AR R R AR AR
B SN ) XML AR o S S 9B L, %o 1 253 1,43 58 3 U B2 20 bib(book (price, title)), 28 & F X A5 A
X XML B 3347 UG L, 723 380 A58 XM 1) S 8 A% 4 B 5 63X AN sz 5 B 45 B 3R AT 18 3 J) W (price<S), 55 J i HH A5 B2 1)
GEH.

AT LA HH IR 5 3 — R SR 1 b B 5 3 e o K I I s 2 i 0% o 38 2 45 A 0 3B AT 0 e, M SR 79 265
(e AR, — kA 70 XQuery I FEE 5 4E R XML Hdi A< 5 1R1RE £UAEAEVF 2 A AH 2 (1 L T
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T 5 A — 6350 4 ) 850 B, T e % A NP« o AT A B3 45 0 10 P 345

TE Ve A 7 2, A AN BE AR A M v XQuery 2% ) b B A 1) R — D7 1T, — YK — 45 0 O 4R R R ARAI, 1T ELAR
HMEACAL AE DG R E PR, — IR — S A BB AE Bl E B s e i v T — IR — 4 A S — T, — IR — SR A
J7vE XA XQuery iF FEAL G0 FEE 5 0 S HIAE. XQuery St AT B S (035 5 4 B AE 45 A 2 vp — Ik — 4
B BRI A T] Re R I8 5 A4 25 BB D0, T 25 2008 F AR5 5 10 Ze PEAT 1 r £

DRI, AR SCER HE 1) OrientX A B 45 53X B A 772,08 XQuery $&{E— NG UM ARB R R IXFh 4 & E 2RI
TR R IE T .

AR T TR :

(a) AEEIEAHT T I 1A A A B ST IDORT ) B R AR XQuery 1 5 14T AL B4R H T RIS R S6
SE/FIYRE G BGRET IR e SR

(b) $EH T —EFHHN XML &S E RS, 5] Sequence #AEFF, H 2456 T PiM XQuery AbH S 4y

(c) #eth T KE XQuery 475 3¢ R ACK I Z S A 1 ) 7.
ARSCES 10T XML ARCECBETE PR B 2 55 52t XML ARK Be v P i) 1) 2L 28 3 45 /0 44 OrientX A 1,
Far it 3 DBl H 4 e XQuery ARUEALBE AR ALK ) B35 5 5 /2 458 AR R TAE.

1 tHXIE

XML ARECH H B2 — R — A 1 7 2Ok A B A ) 38 A T B A N2 0 S A ) B AT A
I3 XML ARE S ¢ RAREUH LA AR T

H T, A3 TR 2 XML A Hoh 25 4 (1 55 SALP), Xtasy™, TTXPL XALS, TAX1%%:,
1.1 XMLAEALE R I &R

XML AREAE BE X G20 R A 7E TAX H,38 3% /2 XML M. TAX 5|\ T pattern tree Fl witness tree [f]
M7 pattern tree B2 — 41AH G I AL 5 S0 5E  witness tree /& pattern tree (15261, W11E] 1 s,

$1 $1.tag=book & book
$2.tag=year &
pe pc $2.content<1988 &
$2 $3.tag=author year[1970] author([Jill]
(a) Pattern tree in TAX (b) Witness tree in TAX
(a) TAX [ 0R (b) TAX 1) S 51 b

Fig.1 Pattern tree and Witness tree in TAX
KU1 TAX R R A S 451 B
7F Xtasy Al TTX 1,10 3% 2 —FH YA Bnv IS5 8. 115 2848 A input filter(J3 LT pattern tree) X 4 A SCAY
H path BAERFREAT I 08, L VE M 45 Ho w2 Env [W4E 5 Input filter 1€ SLA2:
F:=(op;var;binder)label[ F].
B SO TR SCES SR BN AL op KRR (/B @) 45 1344 4 lable B4 11, JF H binder 77 X (in 4552
HE =8 )58 B R var K5 LS T A G0 E O bR SCES A RE N F
L, %+ XQuery 1)
FOR $b in book,
$a in $b//author,
input filter J& (_;$b;in) book [(//;$a; in)author[@]] , & 7~ L 2 H b F 3045 ri#k 2l book 4h midf“in”4k & HI$b, 8 5 LA
$b by RIS R BN AL/ OCFR 1) author 4 5 “in 48 i€ B $a.
FOR $b in book,
LET $a in $b//author,
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input filter /& (_;$b;in)book[(//;$a;=)author[@]] ,ME— K] X A1) & X} $a [F 48 € & =48 €.
G 1 45 B 02 Env S5 INAE G — A Env 4544

$b:o, $a:03 $b:o; $a:{01.02.03}
e — ANl sk B 2 FioR. 0, 7R Object ID. $bio, | Sawos
£ W3C [f) XML data model 1 — /45 5 #545— Sbio, | Saios
/I\é)% F@*H’\] ID. (a) Env Set in Xtasy (in binding)  (b) Env Set in Xtasy (= binding)
TTX AL HT L Xtasy AR A TTX Fig2 Flat Env in Xtusy
{18 input filter 48 AR 278,40 Env 45 14t 875 1 Kl 2 XTasy i )w~- Env 4544
AR,

1.2 XML E A IRIERS

XML ARES & RAE—FF, 70 75 B3R 15 select,project,product,rename,join 25 /F . F A THL X S AE R 4425
KFRBAETT P4, XML AREOE 75 LW LE AN VERTWE? T XQuery 185 Al XML Hudi A & (45 A, XML AR
BUE B 1% P55 Extraction #:4FE A1 Construction #2475,

e Extraction #{ERT

T 2% FR B A 1 Ak 3 v B 1 A B R R A A R ST R T A ARR 7R XML A g ab B v XML A R
FEXT XML SCRY 1 3ok 5E 25 i A D4 1] 45 VR H BR &5 m), TR S8 5 i A A JUR AN SCRS 1) — /i 4 ot
DA, 0 20 5 AR % R 1) 5 RN SCAS rh il BB R, A R AR — 25 (i A 3.

TAX FEE O AE & IR B A B BOB AR AE P IR B alE BOP R ERT I T N2 pattern tree F11 1]
53¢ PL.7E Xtasy Al TTX Al H path /5 £ SR HEAT B8 4l B path 54 55 K5 A8t 2 input filter.

SER I pattern tree U3 input filter 7] PLAW 4 XPath AR R 75 BT B Extraction #4E 5ZFr I J& XPath 4b 2,
M XPath 4 XQuery HJ4%/0riff 4. 3T LA, Extraction #4E & XML Q55 5 i 25 v 808 B E R 2 — . H AL Ab 3
Extraction $ 4T i 7 ¥ 2 B4 P Flr:

(1) Navigation: % 2R 34730 77, £ 23l /2 pattern tree Y SE IR 3 Fh 7 15 LU A80E A 40 0] 645 0 Ak 3.

(2) Structure join:F) F %+ XML ¥4 i 9w T8 M1 Tag Index, Bl 3 i 72 2135 2 A1 26 JF AN R 1K 45 A XM i Le
BOE G AR BR AR () IO AL B

el IR A A8 X PP 7 v, 2 B AT e —.

e Construction #1/EFF

76 SQL "B T iy 44 LAAR, FF 3 A 45 A 16 1) 7 SK AR, 76 XML AL 30 rp fE 41 SR Al 45 SR DL — e 4%
AT H 9T AL XML ARSI 75 2 4 AR 38 137 SR L XA 7R 22

1E Xtasy Fl TTX ", g5 WA IE FF /2 return #27E AT return #R4ERF 0% A\ 2 Env 45 #F1— output filter,output
filter & AL ZL 4T H 1K 45 SR HE L output filter & SE:

| label[OF]
| @label[val]
| val
val == vglvar | vvar
label[OF | 7R JLH M I, G R 45 144 2 label, W 2% t [OF 145 % ;@label [val] i J& VERIE AT, J& P 44 72 label {1 /&
val.val 7] UL FE SCHJR 5B vy, 50 35 UL (vvar) 503 51 (var).vvar 52568 85 5 0085 DUAN 2 OR B B KR A oid, AT
SR B AN TIAT IR B var X 85 5105 L 25 0/ B SR 1K) oid, AT 45 502K IR Bl 157 06 2R 9T A var W BARI R 58
AL
EE G 35 T PR A i
FOR $b in document(“bib.xml1”’)//book
WHERE $b/year<2001
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RETURN (books){ $b }(/books)
B AR AR
TEtUIN sy (Tsy <2001 (Path(_;8b;in)book
[(/;8y;in)year[#]](db1)))
TE TAX H, %A — 0 45 WA IE ST, ' H grout-by,copy-and-paste,rename K 5¢ i 45 S 44 38 ¥ T4,

2 [EIREEAYER

OrientXA % T LI FACE AL AL OrientXA H,id 52 XML B, ERAERF AL PRI 0 %0 XML A% 14
#5.OrientX A {i 1] pattern tree KR 7% X R ¥ 45 4, A5 I $45 A 5 R ABCAb U AT, 0 FHIAL) 366 SR AR OR A T 45 R A
I AEBT IF LI OrientXA  fRERE P FATIE S T — L8357 A0 ) w8, 75 2007 A 7 35K A B ) I 3o 2 i) 00 2 14 0
GNP IR S
2.1 FIMLIRIESRT

XQuery J&n] DMERRE (9 &l i 50X 4 AQHEUAR B K T8N B R XE. SCRR[12]%) OO0 HUHRELREAT T
g, fH 2 XQuery FIHKE LE OO HIHKES B R 2% XQuery SR — A58 —ACH0 FETE 5 AR, T ANE SQL TR i 45
WAL WTE 5 A IR, i T RIE AR B E, — LU A AT 207 S AL AT LE i

Q2: RETURN $a
(bib) }
{ {
FOR $b in doc(“http://bstorel.example.com/bib.xml”)//book if (count($b/author)>2)
WHERE count($b/author)>0 then (et-al/)
RETURN else ()
(book) }
{ $b/title } (/book)
{ ¥
FOR $a in $b/author[position()<=2] {/bib)

M Q2 F=4:[¥) Pattern Tree /& book(author,title).ZE55 1 4~ RETURN FAJH k& T 3 A~FiENX:— XPath
#iEA . /> XPath £k, —A FLWR £k IF-THEN-ELSE &A% — NS, 1X 3 ARk
FV AL P A AT 75 B B R T S AL AT T K & AT 22 AN A 1045 2 3R AE opi,opa,. . .,op, TR TL K £
PAT 4R 0pie1 BIFTA AL op; B TP FU AR 2 F8 060 T — AN d 5% o5 AT opr,opa,....op,.

JPAERAE LR ESINT — IR — 45 Ui Ab 3 B AR A 1) XML AREORIE Se I ¢ RACEB B A XA I B4
25, IR AN BEAR 2 AL FEAE B B AL 1 XML ). .OrientXA SN T P AL ERVERF AR I 4 & 7 — R — 4 M
—IK &5 R AL R SR
2.2 BYEMSEYE

AT A I AR 5 6 5 HREE K — B I T B 4 A L S0 8 T DY E B A 4 AU(EUE S R FRATTE AT Y i
SRR, Ji B M AHU55 96 5 .pattern tree »& AH AR TR HIAPIR R AN, — AN S #4 B 1% 30 AL pattern tree [T (1) 5
Y 5E T AN SR DA 2006 AL 95 4P 52 7E OrientXA % pattern tree {42 f 455, &A% W T J2 345 € I8 & 55 40 5& . SCHR
[13] =B T 1A il AR H A 1 IR MR8 2 SR 2 5

FATRINBR T FOR 1) (40 5 & 5t 40 i 2 Ab, A E 7] T 98 5€ (41 LET & ), WHERE 571 #1 RETURN
BRSO TG E.

et - BLR A i
FOR $b in (document(bib.xml)//bib/book

LET $a := $b/author
WHERE not ($b/year<1998)
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RETURN
(authorss isbn="{$b/@isbn}”)
{Sa}
(/authors)
FOR T )4 book & xXHLZE 2 FSb, [F] I 1B 2 T X bib [ FaX40 @2 ;LET F A4 author [\ Hh4f 5 5 Sa,
i WHERE -] $b/year %I year [958 5E Fl return ) 51 $b/@isbn X isbn {14552 W2 K& 2 .
FEIX LR 5 rh $b S 50 52 . 7 B = A2, W A pattern tree It — AN &5 s 2 ol 48 5, I8 4 X pattern tree &
FR)AH 5 25 b 2 SRR 2 T BAKT bib (1 B U8 s 2 st 48 s, T HA B U 0 5 #4892 99 4858 . AR — > book &5 sl A7
author,year %5 45 A5 isbn J& 1, 1% book &5 ST N A% A £ & % pattern tree [ 5451 4 .
SRS e W] LI R T 22 10 45 a A 2 AR T N TG R T 4R i AR SR AT BB LR, — e 55 4 e 45 s r] L
A A BRI 4 e 2R WHERE 1A) 48 24
WHERE $b/year<1998
A2, AR BLIA A6 year FIERE S22 €, K h LR book 4wl AT year 1 45 mUIB 46 H €
[A1 1% book £ mUat 4 i S .
ST BE A 5 0 58 St S sk g0 a2, 2 XML 20 Ab B A — AR K Ak A
2.3 HRYEFFFIGE

fE XQuery H1,— NS 0] DLYR & B — A 45 2,30 FOR 46 5E, W m] BAGR 5 B — 4~ 45 5 %)) (sequence), il LET
G 5E B S5 AT IR 0l il a5 g0 e 5 A AU 51 95 8 . 7 XQuery HY, AT FOR 4558 /& 45 s 90 8 . 45 i
G558 T )75 95 58 X 4 AL 00 R 3 A A T 1 B, B R A AR AR 2

Al LI,

Q3: Example Results:
(books) (books)
FOR $b in document(“bib.xml”)//book (authors)
LET $a:=$b/author (aNum)2(/aNum)
WHERE $b/year<2001 (author)Smith(/author)
RETURN (author)Tom(/author)
(authors) (/authors)
(aNum) {count($a)} (/aNum)
{%a} ({/books)
(/authors)
(/books)
Q4: Example Results:
(books> (books)
FOR $b in document(“bib.xml”)//book (authors)
$a:=$b/author (aNum) 1{/aNum)
WHERE $b/year<2001 (author)Smith{/author)
RETURN (/authors)
(authors) (authors)
(acouont){count($a)} (/acouont) (aNum) 1{/aNum)
{$a} (author>Smith(/author)
(/authors) (/authors)
(/books)
(/books)

Q3 X author (K48 E & FI 852,11 Q4 X author [KI4R5E S 45 M 48 B AT 45 B IR A —FE.
7 Xtasy F1 TTX 1, “in” 46 58 KRR 4 m G0 8 =" RERITF IS 5E.
TAX 34T R HFR B AE TAX 00— pattern tree T 78 ZE £ B AR5 b, ) FH 45 55 40 5 s i SR T A
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PR BRAE R LN H 7 5402 A, Wi 3 —A pattern tree & [F] I 5 45 fi 40 2 FUF FI 08 i AN A B T,
SCHER[1114 T —A Tree Logical Class B, H R K IR 751 48 5 (& . & % Pattern Tree [ ¥ 25 sABbs
LSRR I T e R g e ST,
OrientXA &% Xtasy A1 SCHER[ 11700 8L, B U Hb AR 1] pattern tree 145 W L6 & 25 f5 45 w2 M 46 & 7 21 45 5 .
1E Xtasy H1, 34T path 454 (RIS 5 6 T 45 s 9058 5 — AN 45 mi N1 A7 — /N 5 instance tree(Env £544), 41
Bl 2() TR 6 TR A 4658, — NP5 BL T A &5 2OV % — 1 instance tree W, 01 2(b) TR,
L2 1) AL, F- AN 3K 2 ] 5 1 SRR — AN S5 R B8 & P 51 46 58 AF 0 8 101 45 RIR G0 5 A2 45 i 0 5 8
4, instance /&4 RF RN % T UL N B2 Y0 e
for $b in document(“bib.xml”")/bib
let $book := $b/book
for $a in $book/author
RsE—4 bib T 4 4 book T4 ri, T2 ¥ HI 4558, 1% 45 ri 9 58 A7 41 46 52 I 2% instance  tree
V% 4% %78 4 bib1(book1,book2,book3,book4). 4% F K, 4f T+ author J& 45 gk, T LA, BE— AN 1) author &5 53
HBRZA — A instance tree. T, L T 31 Fh A7 155 0 AR 5 6 5 45
bib1(book1(authorl), book2, book3, book4), bibl(bookl(author2),book2,book3,book4)
XL (book1, book2, book3, book4) 74— S| r #8 B H AT — i, S AR K R TU AR, I0O0T 28 ) A P ) 2803 5 )
R R, B 0 e R R R v ) 45 SR KA.
OrientXA TEAEAFFE WM 7E PR AL TE SCIE A 1 IS B0 Bl IX R O AR X 2 BT AR R AR T 7 s 2 —.
2.4 IEEIRIEFE FIRE
T SQL Hh 3 5 $ AE FBE AR A 1) X S AR B S ) B B A S 3 vh ) 2847 B R R rh i S st
H.AE XML #4031 b e A2 e~ 1R, B TR 45 4 I8 4 76 XML 5 0 A0 B v 08 PR3 A RN 58 4 11
X2 AT A2
Xtasy Fl TTX AN A 75 ZEHE A path BRAE HI AU G R 1) &5 23,98 )5 F 10 B4 A 70 b T A= 18 1] 40
75 TAX TP e A5 AR M52 #0045 i 0 5 AN S 8 52
OrientXA £ T Xtasy I B AT IANFEHAERT, WA TN %L 110 Extract #VERF, T 2 B 4 HIk SR ERAERT
K58 BUX AN ) RE.

3 OrientXA i%it

OrientXA ARG/ EE T A K XML ARE M A9 Be 70 % i T B3R i) 1] 8, I 0 i 26 i)
AR T — SORE BRI W TE AT 4 OrientXA 1 HEAKK U]
3 8 X

Source Pattern Tree:—> Source Pattern Tree & — MM (N, E,R), L Hh N & 45 0 4E 5 E R TAMES R EW
IR

TG H S 85 AT DU R R i LI B 45 44 45 AT Pattern Tree EANME— 4 T ME—Hf
FRIR—ANE5 RN G5 R L — A PIDAE— NG5 U A T MEMR AT, 3 2ZAHG:(1) 215 Fe 5148 5E : HIBUR Pl 2
TR H R B 2 R (B B SR R A B0 8 I A R(2) R TR TR S 4 [ P 3R TN T 4 0 I 2k (R Bl R U 59 41
TE;(3) ATEN YT ITE TN fU:H p RN TR EIEW I T T MG 4.

R ER IR 45 p R 6 &R Pattern Tree bA3 3 Fidi:(1) R+, FH L8028, (2) H5E G H AL 3k
7;(3) JCE R PR H R 2R,

Constructor Pattern Tree: &) T 78 45 ) i& #:4E, 5] N Constructor Pattern Tree.1: & ,Constructor Pattern Tree
LR R AT ECE JC R R TR

gh mE LR
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N := n(TagName) [= val]
| ¢ (PID)
val = atom | PID
Hor n(TagName)=val K787 it — 45 4,45 55 % 4 TagName, 45 5 A8 K val;c(PID)# 7~ #% UL input pattern tree -
FEE PID 25 mU,HGREE 544 &5 mUE, LA RITH T A0S s val W DU F{E atom, th 1T BLEUREAS PID 45 s 3¢
AAH.
Constructor Pattern Tree [¥]45 s 1] LA LA NAEMGRF 2 45 7 51 i) 3  F A B Pl 32 7 )7 9 R 3 g s U T
¥ Ui 45 i, RN N AR T 4 DU &5 iR 37 [ — AN A &5 s T .
h T TR, H BT E X
o WIS X &4 XML WS x 2 IZES PR, i x e X .
o WR s B x I MTH, il sexs<X.
o I P& —A> Pattern Tree,x /& P [ISZHIH, 0 fif P(x).
o WUR PE J&— MBI W FRIE IS x 1 AR Y 45 50 %08 1, 12 PEx).
3.2 OrientXARIER

FEMRAERT LB B — A Pi R NEE I X — > Po s th Bl it s 20 2148 Pi my Aty A
Pattern,#% Po " fitfai Hi Pattern.ixX B, 45 JLAN KU

(1) SEBEERAERTI Pi ] LA 2 HARSRAE 1) Pi AR

(2) MR IEBAERTIY Po +& Constructor Pattern Tree, HiA134 4 Source Pattern Tree;

(3) B—MEIER Po &N — M RAER Pi.

ERBRAE o) p pe(X) = {x|x< X, P, (x),PE(x)} .

i\ :Pi:¥i N pattern tree, & Source Pattern Tree, i] UL}y %% ; Po:fii ! pattern tree, & Source Pattern Tree, A~ Ag 4
2 PEAR I R, 1T DAY 2 X XML AR5

Byt Po M) SEHIR SR

it Pattern:Po.

G RGBT 1, ,, (X))

i N :Pifii N pattern tree, /& Source Pattern Tree, /N fE 4 %5;Po: i ! pattern tree,s& Constructor Pattern Tree,
ABER A XML B A1

iy R Po MIE I S AR G

i 4 Pattern: Po.

FPINRAETT Sor oy opaomy (X) = {8(0p, (X),0p, (X),..,0p, (X)) | x € X) .

i\ Pi:fi N\ Pattern, /& Source Pattern Tree, N84 %= .op;:— JCERAE ST X: XML W4

it :5(0p1(x),0p2(X); . ,0pu(x)), Ee s AR A L

i Pattern:s(Poy,Po,,...,Po,), 3L W, Po; 3t op; W% Pattern.

BT

B, e (X X)) ={j(x,x,)[x; € Xy,x, € X,,C(x,,x,)},
®p,,p2,c(X1st) = {7000, (315 Xg50e0X5,)) [ X € X, x5 € X, Oy, %5,)}

i N\ :Pi:%ii N pattern tree, /& Source Pattern Tree, AN it J 2% Po i ! pattern tree, & Source Pattern Tree, A~ g 4
25, CIEBEE 1 X XML AR 4

A A SR T R e ) B e, AR ARG R

Fr i Pattern: j(P1,P2).

o] CALE ML S b e XA e 4 3 B, YA A, R A th T XQuery RREME AN 25 A IAT S 45 1) 17 O

Lo, o (X, X,),L®,  (X,X,).

P1-P2
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T AHIBRAETT: y 5 (X) = {80, 1(3,5 %5, 5,)) | X, € X,v = f(x)} -

Hy N\ P31 N pattern tree, /& Source Pattern Tree, /N fig 4 25 . 40 4 OB X: XML W4 4.

iy g (v, (e X, X ), E 01X, o ELA MR D 20 4 B B vig 2 RE AR

i Pattern:g(v,7(P)).

REBRMLT: 4, (X)={a(v,x)|xe X,v=f(X)}.

1\ :P:% N pattern tree, & Source Pattern Tree, A~ 84 2% ; £ 3 42 pR 40, W1 sum,count,average %5 X: XML #
£,

it a(vx),v A SRR REUE.

B Pattern:a(v,P).

MEIRIERF: 6, (X)) ={x|xe X,Vx, e 5(X),if x, #x = f(x,) # f(x)} .

i NP3\ pattern tree, j& Source Pattern Tree, /N8 4 25 £:11 T B B0 X T 46F — N N 1 XML B i% [5]— A~
A LA XML f R 5

v PR E R A I XML A5

K Pattern:P.

HEP AR 7, (X))

PN pattern tree, /& Source Pattern Tree, ANt 2% £ HE T B8 BN T8 — AN A XML B3R [0 — >
ATHE T E. X XML MH4E 5.

i HER R XML WA

Hrt Pattern:P.

3.3 OrientXATl

K 1
— XTI PR E T A G AR R O BREE KGR E
= #AENRE wEdss O 594 Mghe
————— TLRBYEL e UGN © Frolghse s HI i i
A 1: W3C Use Case 1.1.9.1(&1 & 3 fii7R).
(bib)
PE: $3=“Addison-Wesley” and $5>1991 {
for $b in doc(“bib.xml”)/bib/book
xrars let $a := $b/author
$6 On(“book”)
Y where $b//publisher/text()=
\\\ n(bib) X P1,P2 “Addison-Wesley”
\ and $b/@year > 1991
\
$7 \ 88 return
O (S6 O 4P1,PE
n(“year”)=$5 c(36) (book year="{$b/@year}”)
{$b/author}
Pl P P3 bib.xml (/book)
Fig.3 Pattern trees and logical execution plan for W3C Use Case 1.1.9.1 \
3 W3C A B 1.1.9.1 FRLUR AE AT T4 hib)
i

XA AR TR B, 55 H PL AT PE RV BRI B0 AR 5 EAT 25 IR 36 .
7] 2: W3C Use Case 1.1.9.4({1 /& 4 F1R).
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(results) (/author)
{ {

LET $a:=doc(“http://bstorel.example.com/bib/bib.xml”)// FOR $b in doc(“http://bstorel.example.com/bib.xml”’)/bib

author /book
FOR $last in distinct-values($a/last), WHERE some $ba in $b/author
$first in distinct-values($a[last=$last]/first) satisfies ($ba/last = $last and Sba/first=$first)
order by $last, $first RETURN S$b/title
RETURN }
(result) (/result)
(author) }
(last) { $last }(/last) (/results)

(first){ $first }(/first)

join-root

author

$1 author
$9
$7 author author
$5
$2 last P
$4 first P s11
38 first
Pl P2 P3
$12 O bib §18 ~join-root $31~ n(“result”)
513 Obook $19 $25 n(“author $37

join-root

title ¢
$20 $26 Qbook

$14 author Sn(“ﬁrst,,)

$27 Qauthor
$16 \$17
v e 21 first1 36
52 O Sier S 282 0 o(524)
last P first P O title  <(821)
last3 first2
P4 Ps P6

OP2:G p; p3 pia
n(“results”)

X p5.p6
L ®P4,P5,C2
Ty O ps
o($31) T 1"
Opy i bib.xml
|
{8 ><p p2cl Cl: $8=%10
—_—
Spip Cyp C2: $21=$28 && $24=$29
F1:$2
pe .
¢.P1 bib.xml F2: ($11, $8)
bib.xml F3: ($18, $11)

Fig.4 Pattern trees and logical execution plan for W3C Use Case 1.1.9.4
Kl 4 W3C Bl 1.1.9.4 KRR R 3 AT %)

il 2 LR AR SE A PL S B A — ANV R RS P2 I R AN R R A X
B &5 SRV T HE ;88 S5 T P4 FlE i R R R R A AN — A A e B e AT 4 R M i
7~ 3: W3C Use Case 1.1.9.6(W1 & 5 JIi 7).
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(bib)
{
FOR $b in
doc(“http://bstorel.example.com/bib.xml”)//book
WHERE count($b/author)>0

RETURN $a

if (count($b/author)>2)
then (et-al/)

RETURN else ()
(book) 1
{ $b/title } (/book)
{ }
FOR $a in $b/author[position()<=2] (/bib)
$1 book
$4 $5
O 0
title P
$2 $3 author P
P2 P3
title P author P title author et-al
Pl P4
X P5.P6
n("bib”) X P4.Ps
OP1: O p1,P2
c($10)
( [T OP2: 7 pyp3 P2
7 y
7 «(s8) c(89) P6 OP3: function(x)
P5
O 4,P1,PE
PEI count($3)>0
PE2: $5.position<=2 bib.xml

Fig.5 pattern trees and logical execution plan for W3C Use Case 1.1.9.6
K5 W3C Al 1.1.9.6 (KRR FLZ AT TR

FERZXAN 1P AT — AP PR AR AT P S BRAE AT TR 1) 3 AN 7 B BR AR 2 — Tu At

4 XML HEHT B4R 1L (8]

1T XML 235 5 Al XML 08 (R o, XML 2 i) ab B b B T — 25537 10 75 ST T A e Ak ) . 3 2 0 4%

LATR L5 T
4.1 FiRAERSE

fE XQuery FifyHh, d1 T &5k AT DUERHRE, I o) DU SR AT Rt J7 8 ) 2 AR S ) — AN 1l 1
NIRRT 2 7 PR AN [R] AR 2 ) 45 2R B () I TR i ok Ok A ARSI A v 3 a4 P AR B % R 4N A XML &

WA PP A] BE 2 S U TR A A R L A DR A i
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Q5: where $b/title=$v/title
(bib) return
{ (reviews)
for $b in doc(“http://bstorel.example.com/bib.xml”)//book, {$v/content}
where $b/publisher="Adison” {$b/author[first="Smith”]}
return (/reviews)
(book-reviews) 1
{ (/book-reviews)
{$b/title} }
for $v in doc(“http://bstore2.example.com/reviews.xml”)//review (/bib)

TEXA W4T bibxml b4 L, — LI T B AN L $5 18 37 :$b/publisher="Adison” fI$b/author/first=
“Smith” il — /N B 15 17 Sb/title=$v/title. 1X B, 5 AN $£ 18 17 11 1 FH S8 2 A 7] 149,18 15 $b/author/first="Smith” A~ i
T B AL, A5 0 4 RS AN IE .

T 53— 2B B0 IH DR 1 DURE R 2 40 B2 A0 (19 L R T XA A i)

(bib) where $b/title=$v/title and $b/author/first="Smith”
{ return
for $b in doc(“http://bstorel.example.com/bib.xml”)//book, (reviews) {$v/content} (/reviews)
where $b/publisher="Adison” }
return {/book-reviews)
(book-reviews) }
{ (/bib)

for $v in doc(“http://bstore2.example.com/reviews.xml”)//review
XN, 1 17 $b/author/first="Smith™ gl 7] LL 55 T~ X 18 i BEAT W7, LAAE 2 55 38 3L 4R & A28/ — ek i, 4
R AW 2R BIAME 25 %38 0] T 24 R 7 ) 5 — FEIR I8 A 2% 8 il ol AR B4R 2, DL i A .
A e T 1 FEL B ELRIOST U012 800 P LASR B2 (R 4 ). OrientXA HEAT 01
PR — AT 1l
42 EZHISEIRE

XQuery AR T R A5 R AE E AR 2 B 20 44 AF X2 th T XQuery I #RE A AT DUMEREIRE.
A AEAH SRR A0 [ I ik, — B e M A B BB A I Ik, Oy T R R I A R B AR T A L AR L
Wi LLR i
(bib) for $v in doc(“reviews.xml”)//review
{ where $b/title=$v/title
for $b in doc(“bib.xml”)//book, return
where $b/publisher="Adison” (reviews) {$v/content} (/reviews)
return 1
(book-reviews) (/book-reviews)
{$b/title} }
{ (/bib)
R UL R AR T AR
Do (X, X)) ={r(x,x,) | x, € Xy,x, € X,,C(x,,x,)}
Hrb X1 R X2 2 5N XML B WS, C /2 R 2 MRS 2,0 T 40 A AR 1 U5 =X
Ly

PR R r(X1,X2) 2 )5, XQuery (R HEER X2 (IR AE XA 350 it ik, 9 i ZEAR A X1.01D
BEAT — N0 AR AE, AR IS T S R 2R
/N AT RE R IRE G I AL B (R T R BN OB (R R A
B (X, Xy) = {r(x), (x5 Xp 50, X, ) | %) € X, Xy, € X5, C(xy, %)}
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PP IERE R DR U T x LIS R A TG x2 FEBE R — N EBARSS RO

TE AL R S S () A9 b IR SZE M S T DL aGE S b i ) o B AR LTE 3 Z ECE DL B iR D X R
FEARAEARAER T .

Y b TAX WA LTS RHIERF, e ] group-by,copy-and-paste 25 18 15 157 K 5 Bl 45 F A4 38 14T 4%, X it
Bl 7 2 Rt i AR v AR AT R BB R A A R

Iy AR AR T8 B — IR H 7, A P I Bl I 2l g Py 35 A T o ol 140 32 2 B 4, T DL 4 P 2 Mk 1) A,
o] 8 o B U/ T 45 SR 3 Y R (M B (19 43 4454 0 2 OrientX A #EAT A WALALBIE ST 19— AN J7 1.

4.3 EZRHFRE

XML Edis 1K) — AN 2 A ek R AR AW F0 e T A , 15 DU 1 122 DR 45 ) AU o (45 Uy 3t
R AN TR R JR — SRR PR R I S0, B HE P 3 12 . Hash 382, 9T L 45 R 7618 5258 iR,
BN 4 AL AN ERA (RRLE 2 IR PR HE AR AR T W R nest-loop 2 5023, I mT LLAR 25 3 B8 A4 1 HE
J AE AT A Al v 1R 2 e KA RSN IR 0 1 A FEAE A Kt 4 B2 A 0 D00 A () 2o R ROHT () 5 18

— ST BE I R TR AL BT A TP B G5 B A P A B e A 3 5 R PR IR A, P 0T 5 4 S SR
HEy.

FUsE 2 nest-loop, i A2 d5e Je Y ARSI KR F7 (1 7595, 3% 52 OrientXA [ & L0 IR — M WFFTA.

5 FHiLFARKIE

ARG XQuery AR LIS $2 HH T — % OrientXA A MAAE RS & EEAE % T R AEMIA 1) XML
A ACH) SEAR, TRV IR, SCAE 45 SRAIE A L ARIL 7 XQuery B2 J7Ab it 5 (U m DN UG RE 5 47 2804t 3R 1A 2B XQuery
BMTE S ASOEHDT T OrientX A KAL) — LLRFFT R IXLEAR R FRATAK ) TAEZ —.
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