w2 PR XML BEF S TR R #0302 % oxic — 2 DataGuide & B iZ3T

Rivh P W2 Fes RS EF NI A P #c: 148
LE@RE Y EARL ST ER Biu g4
FricRis hERE fuld g1

e fp R

AEFHEF LOXML A0 A SEEA T~ BT SN BN
PERSVHE S SBERLTAEVHEET AR XN F O RDB & REBHES
PR kT BB izt o A * DataGuide 1% 5 BT 4 3% ehik 45 0 #- DataGuide
TN R TR R BL A G o & B AR R i B
BEETE- BAR VRS GEALEPN 3L EATE 0 table join o F B & Bhisdkt =
Ren& BLAREL § F R RSV Hens 58 R 2T 3 BF > 7 #-0-join f§ I 5 equal-join -
&4t XML ¥ 0% B 2 0 202 DataGuide 22 DOM 2 # & ZLET 28 g B > T 73 3¢
S B ELY 5 35§ RDB ¥ 24 sk SR & BES T E B 1 o S eng 5 5
%87 AT F 2 72 i XMark(RDBy)+ v Edge ~ XParent ~ Monet fv XRel % % 34

sy b W 98.96 B~ 57.17 & ~ 53.78 B 4r 71.64 & o

B 43 0 XML B 5 5 38 B $74) ~ DataGuide ~ XML 3 3 % # %



Title of Thesis : Improving Query Performance for XML RDB Storage Models: A
DataGuide-Based Approach for Path Evaluation
Name of Institute : National Chi Nan University Pages - 148
Institute of Information Management
Graduation Time : 06/2006 Degree Conferred : Master

Student Name : Che-chia Chang Advisor Name : Dr. Shiuh-Sheng Yu

ABSTRACT

We identified five types of XML query conditions, namely path evaluation, node type
comparison, node content comparison, path comparison, and path ordinal comparison. We
designed proper RDB tables and system architecture to boost query performance. We used
a DataGuide based approach for path evaluation, which eliminates all table joins. A single
table has been created to store node type and node content, which can reduce the number
of table joins required for node type and node content comparison. Each node has been
augmented with three fields each stores the node id of its father, grandfather,
great-grandfather. This design can reduce the cost of path comparison from 6-joins to
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DOM, path ordinal information can be generated and store in each node, which helps RDB
to evaluate path ordinal comparison efficiently. Our experiment shows our approach
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WA G r Rt A2 blde- BAFORLERL R Y FATER mﬁh&ﬁﬁﬂfj
PATEET CRF o k2t FRER I B R BT L
Ak B € 4 callback B17) 4 6 1A 4 - B4 o Sun 73k I o0 SAX e
- B EE S AHANAPLo

VIS A A APL 3047 XML ¥ 2 pF ¢ -2 g S - B el B

1% “ffi (Tree Structure)” e XML < i i {7 {5 4 choff (7 > 4ofR{ £ B 1% 2 %
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W3C #74| 27 DOM» fi‘u{ii 4R -

1 API -
1245

W2 T=ggkyg | @&

senfiak o APz APL e T AT R

&WL e

£ s A g XML 22 HTML < #

TrelsR TR el

%4 2.1-4 DOM &2 SAX '* R fF1 4

A )
Ak P o

> i XML < £

> ERTANEER ABmER

AR By

- API DOM SAX
PR W3C ( The World Wide Web Xml-dev mailing list ( XML #p
- Consortium ) WAL EE )

BB 3| bk B4 5 S (Tree-based) | 1% i 5 @ (Event-based)
R HEE PR 2o Rl Mot R DR ko e iR
S AC X i = g

FRRE | > AEHEE B XML ¢ | > ENFE BTN 0T A

% pF o # i s e R o
> e he 243 | > XML ¢ 27 2 Eikud
BHE Y AR o FHFeoy XML v ik 4

R R A o)
PFo i SAX #-¢ 2t

e o
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22 XML T %3

ok

-\

P 3% XML ¥ % 3% 5 49 #4483k 9 » 4c Lorel[3] ~ XML-QL[11] ~
XML-GL[8] ~ XPath[5] ~ XQuery[6]...% » & fifdt 1% d1eh= 2 @ 2 XQuery %
XML %355 2 100 o v jr[22]7 ¥R A5F5 § - LiF~ 475 - Bl 8
e & XML Fk 4 % 3% % 47 0 Regular Path Expression {2 #7775 M

ik & 32 — XPath o
2.2.1 Regular Path Expression

p A% 304 XML # % 3% % ¢ + 3 RPE (Regular Path Expression) [27][44] -
PAERPE ik RFE T AR ABINEMA GG F B Bk k2 5 - RPE 4-
%352 GeRp) > 1% - B E B e 3 & 1 5 fe like-SQL
FT o2 kAT A DN F 8 XML PR TR % - RPE ehig * 7 7 4if
Fe iR DREETRR R IEE 1% RPEdp TP HLt FRF & o

e P2 T WP 2Ry ke st 28 {* VRES B A E TR F D

Y4 % 2 4 b © Division/*/name i& {7 3P 0 b g 5] d & B LA Division 4
AaELfinamer A SRR EE- K Adp LOE R LT ApEE- L 2 RPE
XML ¥ %3 % 7 %% » 4c Lorel ~ XPath ~ XQuery ~ XML-QL... % » § iz

WRFT L3 2 R d B EDRR PR -
2.2.2 XPath

XPath[48] = W3C Recommendation *» — 3 > v % ik— f8= i k&8 XML <
Bl P4 BB B TE R BE ot BB AR SN o aF 5 XML
JAMATE Y+ 4 @ % 3] XPath 40 XSLT[50]2 XPointer[49] - XPath #- XML + i

AL A W EEAHCT] 0 B d § 2Lk B F 42 & Bh(root) ~ & & Eh(element) ~ ¥ F &8k

12



(text) ~ &1+ & Bh(attribute) ~ & ¢ 5 B & Bh(namespace) ~ JaJ2 S ;% & BE(processing-
instruction)fr3Lf% & Zh(comment) e T & A P i vi g 4 % XPath Ap R 3572 > Hilw

#2555 XPath Lt F [48] -
2.2.2.1 XPath &% i 4

A UNIX -~ Windows 1% % «uj’fia*%?:p kRS EL *F kg - B RS
P &Feniz gt > 4o @ "C:\Program Files\Real\RealOne Player\realplay.exe" - # XPath
P AR E AT XML 2 2¢Y R BE s EE L i‘)ﬁ&f’i}%, &
S PR T LG mhbB S (Location path) o

4o/Division/Player/Name T % — & f§ H 0 XPath % 77 3% > & 435 1) & 8L L4
% Name =~ 2 > #E424%_Division % T éh3 % ¢ PLiF 1) Player ~ % - £ Ji_
Player ~ % * e+ ~ % ¢ PiE J Name ~ % o & XPath ¥ % — BipA s B~
% ¥ i - B =% %3 (Location step ) » 4r Division ~ Player £2 Name °

XPath ¥7 — S % BT 7 F et >t » XPath «‘fp gF - B E Bk L s do b it
#3451 Player # 2 T 2V i s S B Namem 2 .85 - %40k
AHE-~F » AP R 8- ~F% -

XPath & 7 7 42 100 % B PR Zendific > oo S¥cv L & £ F 8 (string) ~
# 5 (numeric )~ P #f P ¥ +¢ & (date and time comparison ) ~ & 2L % £ (node)
% 4k E (Boolean) .. % o % & 2.2-1 #7P~ XPath grammar * f& 3 ¥ L 22§ ¢ 4 7

4p B e expression © & 2 2.2-2 B i ¥ Lehg t BEL o

13



# ¥ 22-1 BEL T & 7 4p M f0 expression

path expressions

nodename Selects all child nodes of the node
/ Selects from the root node
/ Selects nodes in the document from the current node that
matches the selection no matter where they are
Selects the current node
Selects the parent of the current node
@ Selects attributes
#2222 BE ¥ RLgr RE
Wildcard Description
* Matches any element node
@* Matches any attribute node
node() Matches any node of any kind

14
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23 XML B % ilE}

/

?‘3]#&'#']/’:\?3»}_ < 3 FT [43] /’:\‘Q & Pﬁ-@,_r-E’»}l;tJ @qué—’i"'ﬁ}ﬁ:\%ﬁ“&%

= I F R
STk S
(= A
ffli ¥ [DTD 2%
XML w |
%3 3! [ T
(0= IR 2
R Bz IRES RS

%k =

B 23-1 %303 A &
231 BB RBHHF

XML % iz g fifs 8 L 2 4 d > /1 g & DTD kR H v 2 hidif
B R ek ik L DTD ch 48 0 & ke - XML < 2 bk & ghE
JE BRI - o PR 2EY G kg o F L T WA H DTD & 2 A %
HEA BRI 0 F 5T XML 2 E3 0 &R B g o T HET A

A % R Y p B ¥ (automata)$ L2 @ * HEE (simulations)$ A o
2311 @ % pd s iT R R
7 %%[29][32] PR R g a8 KB T & 5P DataGuide € 41 L B

15



it < % (semi-structure document)#7i& ¥ . **}#l“ #3147 =t g * 3> Lore XML
DBMS[31]# - DataGuide i it £ 5 12 4p e & fLenie /S & B 5 - (RD > %7 #
DataGuide A% & #HH S H R 51 O [ S R AR P BLZ G0C $F o B BIp
B& P w3 B4 i§ 59 MLB(Major League Baseball) F L & » 4 7 g4t Foflig (7
BIA5& 7 > 4o 2.3-20 Bt BT p PRS0 B BEAR 5 IR (state) IR o
M 3§ AR 5 & 4% (transitions) ¥ 41 - F)2t > 3 & B #4454 —National 35330k m | »
- BREEER-E A THRR 2 ¥ - BRIA I KT 14 B 233 5B 232 @
DataGuide~ #* i ¥ 12 4rif DataGuide #_— 1 & 71+ F "L i 1% (deterministic finite
state automaton) » £ v % <} € [ TR ADRRFTHRE > AN PT g e
BU REFREZ O FIEvRETRE Y hR5] c FRiAd RPE £ 7 cnfg 2 if 2
“MLB.National.player.nickname” » % # # * DataGuide * & & ¥ /&% < 4_3% 4c[§)
2.3-2 ¢ jeamEk e 5 % @ * DataGuide » R4 2.3-3 ¢ jfe s3It 4 o DataGuide 4+
HE - BEIDTEHR ALY 2@ BT f5 [ target set o F&A P

d DataGuide & B4 %5 6 chitarget set 5 I # T8 R 4o S BESMEL S 2L 5 7 &2 180

X @ DataGuide Wiy % Y H - BJSHRPI & 72 0 T &R YR G AR

T

ES

L
1
& E T

v 5 £ RS 4 7 58 1 q’(b):-a(National)b, b(player.name.*Park”)c » i& i %

=

TR R AR A NIRE LG Park AT ek CAL BiEHR RN AN A 0
$.j% 4 3% > - % 5 MLB.National ; ¥ — ¥ % National.player.name o # i § /T % 35
DataGuide & 2355 2 eitargetset ¥ B X 4o E S22 82 145 ¥ - 150 5 8~
1241922« 7 &2 P fr 4 d DataGuide ¥ “vif # % % % » 55 & DataGuide

PG R g2 B enpf (R o
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Wational American

division

BK EKin 446 ..

Bl 2.3-2 MLB 3 TR B

MLB

{ivision L
division

pla

riame

fiatne

B 2.3-3  MLB il5# 7 42 |17 ¢ DataGuide
2.3.1.2 & HOERPNE 7 & R

Fd 22 Rde BEA TSN & B2 (schema graph) > 2P R SR B te
R BIAP R o d AN LR B(S Rk )R HEFAY o &
MR EZEVHELST L AR F fdoT
> s 29 dhroot 81 2 il & B G & DI HER B AR o
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> o Rdpe 29 s S P EEy 2 B REad gr I ANHER E 7 f
ol g
B 23-4 5B 232 B W - & 2.3-1 Hedk A %Lﬁ“mﬁ:ﬁrﬁg % o

FH 231 FHSEHEE L

TR e KR 18
1 Root
2,14 N-term
24 A-term
6,11,17,21 N-player
27 A-player
3,4,5,7,8,9,10,12,13,15,16,18,19,20,22,23,25,26,28,29,30 | String

American

National

player( : 2o : 1Vis1 di pliyer

nickname|name|eral
B 2.3-4 MLB B|3# ¥ L B3 <7 schema graph

232 WA T Hpe

[

B2 T it B T Ay G B R R EET Y

PRk | MRS T EF R M LT 432 o 12 Nodelnfo[34][40]3P > B R R 4o

_ <IELEMENT person (name, address, e-mail*,(schoollcompany))> |
M IFB"I A ,H, 41 m-% person T o, JJ— g name 1;5 address &+ ;p—% o H ¢
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£ 30 B¢ ehemail F A E > 220

hal
ot ol
[
ot
|
3
&
=
o
=
—h
in|
o
2
o
)
=
«
p
a
i

=N LY % ’]‘{,3- 2.3-2 [ person ;u—/% H
+EEBELRE S 2B )

4% 232 person B2 HF A EV i L4

N L

{e-mail; school}

{e-mail; company }

{company}

& 2

1
2
3 {school}
4
B person ~% » H T G #t#HF L4 % 5 name > address ~ &2

B PEF * -
school » R}t person =% 5 /% 3 o PRAE-44 1 & #& 2 person % #ri15+ L &
% e-mail ¥ 7 school + ~ % » 1345'& 7 ** person ~ % } enF I o ppER]A R4
¥t person v F T LT AR (T A 3% o

HedpMamy P > 7 XML 2 & & 8h4e g 33 S0 R AR UG
W& BipiE 2 o B S F R AR AG AT > L SE RS R e

N
L3R P D BT AREAP RT3 SR A 12 fRB0]E A

&l

TR DEITRE FIBRAT L 2e BT RE PR E o L 4P RTTR X

B
BRI Z R AL S s TR A PR EF TR ORT AR
WY XML 5125 ERER Y LN AMORITIEL 26 ksl

BAoR S R (AR EEs E U)o gt AT T 2 [28][26] 5 A B N & o [28]#74 e

¥ - B8 p & (sequential patterns ) » [26]77 i& {7 1 H B 42 4 0 @ B H

R r 2 RR AT BT o [TIB3] R AR S T B AT R 0

BN B2 R OE L B4 EHFEEFAEIRD FERgrE o
BgAPR- s gl E 2o 0 TEFZ & DID M oric §f chud

ﬁ%@&iJ‘rﬁéliFﬁﬁiJﬁ r{@i#%%iﬁ;éjmﬁzalJ ‘ET#\}#4EJYPL$§L
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[43] > A4 233 £ 52 o d R YA A MRS A 5] L 25 AL BT

N
Ps XY

ER > T3 P A RFEFIPN o 2P AP ER Y EFEEA T 0 B ERSE m
s

S8 A KB R AT AT RE 2 kB

% 233 HrRiEE VL RE

£l g ok AEF& | xsl2g | Relz | AF 28 | 4318
DTD # % | A | B A | H- BT | 5P
A # # (DataGuide) z mlog(n) e 2 z
Kokt B Z mlog(n) R 2 s
B35 12 1" (Nodelnfo) i log(k.n) | log(t.n) A 2
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2.4 XML F &% 53

— R XML TG HAT A R TR R MBS TR L

o

W EEH XML 2 ERRh 2 B XML TR S = <8
% XML <~ 23531 MEf ap FREARSRPICET L TR - -
BFEZEDT R XMLDTD ¥ A% chF e @ FRE £ %8 X35 % DD
BHASAT e pF > TR A R S AP aasAg e > AP fLesE S 2 L T F DID
BTN FARGE G S 0 T - 2 a o d o XML v bk S

1

St

BT RN PR A SR T T HEAREERT - T 2
ZER* 3 DID enF > ¥ edensrd XML » 2 %37 - **}?.ﬁﬁﬁ.@ s
A2 T2 3 DTD enM s TR REGEH > 2 o XML 2 277 & *
PR EEFRIFEENTRE A .

AW XML FAHEEITREF R OTRAIL S 2 ARETERE 6 ¥
FEF G AROTERAL o ¥ 'fﬁ"’ i DOM Htsst XML » 27 fe i » B
BRAMBFTHRESIGFY o a2 e B ok i 2 2 DTD ¥ 2be
EE R ol ¥ngrR* DIDRAKEREAR ° Bl 24-1 5 XML Fflage 2

A -
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XML Data

{ DBMS } {Native XML Engine}
I

| |
RDBMS 0O-DBMS

| |
FEDTDGEF izt | A FEDTDRYEET /=0

Bl 2.4-1 XML §F#ed® > 2 & 55 R
E’—]"r ﬂ\ﬁﬂiﬁﬂ %@ y F\ ire 44+ RDBMS ¢ ; DTD ‘:’ﬁ%T#"* i | f‘—:./LEEL

AR FEAE B R AP - H A g
241 XML + %

XML % 2 B 4575 - BAGREH % 57 0 XML g 355 0
4o XPath & & DOM API A2 A8 (746 % o o YU R AT 3 N3k £ % >

Hi RIS 584 ZBZFFL - BRFEDTHRER T > o

242 MEN-7 3 DTD 2% > i

k

hiEHAY APE R B RF LR AL 0 4w s Edge

Monet ~ XParent {= XRel -

2.4.2.1 Edge

Edge[14]/ #5 % XML ¥ & bk S48 ¢ #7$ i 0 3t (LabelPath)*s b 5 3 3
g ; i P

FLR A FP > S A LfE5 Edge s # A M B o

Edge(Source, Target, Ordinal, Label, Flag, Value)

B] 2.4-2 Edge schema

22



XML % #5249 auf o o 420§ BRI B S BT TE > A B
12 Source £ 1+ Target % i o 1% Label 3oéric B e & 4L 5 o 4% Ordinal
ein B YA R F Y SR SRR o Bt Flag B4 7 i ek 8 B
% 5 E & 2(Atomic node) & ¥ 475 + ~ % & B4 2L(Complex ndoe) - 12 Value

Rliesrf anB B S BT ) 5 & o

=

TEA - AEREORG SN BXML 2 2R T s T
BAAEP o 50 e ® - (F Az dn @ B B B R B H 6 g T
Moo b3 PN AN HTRELAPFEF FERAEFFSIATLAREE

(equal-join)_} o
2.4.2.2 Monet

Monet[35]F 4. 5 Edge = i# e ) > v #-#r chif 57 oA ik R BT
(LabelPath) -5/ & (7 & & » % 7 # XML ¢ &2LA % & 2% > (CDATA) B = 41 % »

HFEREAEHE o7

LabelPath-1(Source, Target, Ordinal)
LabelPath-2(Source, Target, Ordinal)

LabelPath-n(Source, Target, Ordinal)

LabelPath-i-CDATA(ID, Value)
LabelPath-j-CDATA(ID, Value)

LabelPath-k-CDATA(ID, Value)
B 2.4-3 Monet schema

GL¥TE iErE - BT Monet 32 2 - B AR RIS FERIS AT AR
LA g Source £ 1% Target 2 = 4= XML < i ¢ & kel — e jT o #- 4 &
B E A LN B E T A LablePath-CDATA i& {73k o 442 i2 6 A

EE Sy R T I Y ﬁs‘;gt_,?;g A2 A 1 LabelPath % % ;

34

LabelPath-CDATA # # # € 0| Z 4R CDATA &2 B o7 v — RS e g @ 2o
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2.4.2.3 XParent

% F 3t Monet = ;2 » XParent[21]/ /e % 5 < 2 F i e0F 3 (LabelPath) &2 &

gL % B ji(DataPath) » # FALE £ 2% & 407 ¢

' LabelPath(ID, Len, Path)
ataPath(Pid, Cid)
lement(PathID, Did, Ordinal)

| Data(PathID, Did, Ordinal, Value)

Bl 2.4-4 XParent schema

TR M LabelPath % #5475 8 0% 30 Jhf2 Path o & - $Ef4RG A & v
¥t B ID e fhid Len 3e4% 7 ¢ LablePath 5 M ik @y o d 3t & 8L %
BT K AP REL T FRES LAR A0S R B B SRS E
2Lt DataPath & $£ 7 - @ % ¥ Element ¥ Data Plis4F7 ~ R8N F & » L HMHE
PathID e/ Did 3 *F kg > & W] B>t 4 & LabelPath © /g4 ID £2 4 2
DataPath # e+ Cid -

= 483 /2 Edge ~ Monet ~ XParent ‘]‘B’K HuiE XML 2 i P F o iR

)3 - A /‘Z‘ﬂ‘\lzlpq ERAA ?Ff‘l\.hp Mor FERTREAN é”fﬂf%‘lﬁ" = —XRel -
2.4.2.4 XRel

d 3 XRel (% XML % ¢ $ 85300 5% 3 & 3 tebf— & 82 [ enbl (4 »
< /I?% ¥ fL2 4 region e Region €~ == $ihficF o jedrs - B & BhipAc 4
R o T EE T L LETS BEBF R G AT PR A LR R
+ B T en|¥7 o 3548 region (LA 2L A XRel * )]%t’ FoSRE A ARy

52 pesoie v SI[S1][23][38][9]  XRel 4L ik 4 $o & 4o

Path(PathID, Pathexp)

Element(Docld, PathID, Start, End, Ordinal)
Text(Docld, PathID, Start, End, Value)
Attribute(Docld, PathID, Start, End, Value)

Bl 2.4-5 XRel schema
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# & Path 72453 XML 2 i ¢ vl — et j 5 330 fh 2 Pathexpr # < 14 Docld
&> 2 %% o Pathld P| 5 B /S %% » B B>t 4 4% Path » Pathld 1+ -
M Start 22§t End B 5 3% & 8hedzdn s % 0 = 8 o A Ordinal 3e473% 5 8L 5 ™
B2 Y AR & B LSRR o @ Bl Value R B E o XRel B R P&
W ko HAT Y % *f# %+ XPath #i4]® k30 = #& & 2-73] & ¢ Element ~ Text -

-

Attribute > ¥ ¥ x| i 2 = BER UG T L P DS BT

AT b 54 D DTD gkt k0 Aui TAT A tedi T H -
ARt aor e TR EL TR E '?J‘r?ﬁ?ﬂ R A
W e ek B 2441

%\’ ’]V/‘._E. 2.4-1 V. %é_] 'g DTD f;ﬁ I?‘ = /24: LU -ﬁi

bEs Edge Monet XParent XRel
#hER 1999 2000 2002 2001
w4 PE- RIS ECE (¢ 3
1 4 4
LS element,attribute,text)
H- 4 ¥
fﬁ N | ¢ s
wEE
RPRA | BEETR | BEETR BEETR | WE BT

M BhG o4 o

i Bdge = 2 o #f | #f 2 S 8LF | B ¥ region 3

?‘[;J\— HHPY
Fie AN AR B feag B
iE
FERAED | §AI AR AR ™ region ¢
Eﬂz""r?v FREHER
L HEE e ZRLHEY A4 EHEY
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d A 24-1 F Ao BB TR LY aGign ok o $7 % DID A
AFHEHE AR RRLAG N AR B g B At R

FoBRAFEE-LEAT mA > BE A el ~e2 Fleg o 4% Edge 2 F

o

‘§~M(5§n’k%\f§m€lz‘3§}:

2 Monet » BEFRH#-F — iEvE- PR R - BAR RIS A FEFEEF L

FTERIEABREFEL TE o & e HE text fo attribute e 2 0 R AT Bk (T
EREE T g AR Dk o lic® o XParent 4 7 214 o

L XRCI ’ 3&3@ Path %\’}Vé.tﬁi’r ,{g_‘_h’li“‘t‘; 11;}5 1/; m ug#;;qu\b'%ﬁfu s ;v_ TE;
& == * 22 Monet o XParent ¢ LabelPath % $2 5 I o @ £ 407 & 2E 5 A2 J # 0
v ’rﬁ‘f reglon j\xérrerﬂ‘_h% B erifd A"’Lﬁi°n’77§{ﬁ¢£,\m%b Zi—%éﬁ

LT S BLRE TR e F B (7 region Y (€ A 2 + £ 7 0-join) o
243 MB:-F DTD &> 5

Big- #EeE 3 3 27 > 12 shared fo shared & fEiF 5 N & o d AP EE S 2
£75d DTD it 7 FHE £ &R i 20 DTD § & 2 A4Ffesnd i

T ORAPEE 0 GES B
2.4.3.1 Shared

shared[37]3 & £#-DTD 4 - MBS A % & > gLv 5 - LEHERA
> e DTD £ B4 (BT)-
> DID ¥ v~ Z i ki T B L PN o

MR 2 HDTD ] 0 AT
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<IELEMENT Inquire (OrderList)>

<IATTLIST Inquire Com Name CDATA #INQUIRE>
<Date CDATA #INQUIRE>

<IELEMENT OrderList (Article)*>

<IELEMENT Article EMPTY>

<IATTLIST Article Prod No CDATA #INQUIRE>
<Prod Name CDATA #INQUIRE>

<Prod Quantity CDATA #INQUIRE>

Bl 24-6 X i~ i2e7DTD

#7241 * Preorder ~ Depth-First 4_3* % ® 1! DTD @74 @ 2.4-8 > £ 11
* DID Bl = TR E L i~ 42> - B Inquire % > H = F2 2 B4
Je el i o d 2% Article #5 * 5 T2 g 22 2 - BATHA R B2 2 Article (i
FEROFE R 222 B Order 27 k- & ~Z NIRER > BB

ParentID ¥7 14 Inquire % #2:& {7 B B3 o H #72& > dhschema 4

Inquire(ID, Com_Name, Data)
Article(ID, Parentld, Order, Prod No, Prod Name, Prod Quantity)

B 2.4-7 %% shared #72& = 1schema

Inquire
/ \
Com_Name Date OrderList

E3

Type:Operator
y

Article

Type:Element

A
Pro_No Pro_Name Pro_Quantity

B 2.4-8 #3 7DTD B2
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2.4.3.2 Shared”

shared [S2]3 3+ & 4 %0 & 4 % XParent = ;% ¢ 1 LabelPath 3% 3% - v #- R
Jeishared & 2 4e b - BERTF AR 51 0 PELE R 5] A Q}I%t’ # = PathIndex »
e iE Bk 515 A §E_B-tree vk 3t 0 @ Eu— B FALE & # Pathlndex %75 o %
R 3 1 PathName» e45F ifvE— LT 30> @ fh1e PathID B 5 v — 259 o
Lt DIDRA) A2 FHRELAEPF > 5 - BL #3544 - B PathID > * %k
i 7% PathIndex % e w](E o 4ot Gk 357 WU M AR T3 P F LA T E d
HE B 2 i o

APRBHF o BEF - BREELEZEIP XML &k aiFER > BiE
~F elve2 Fley: ™ BEREH XML 2 235 m BAFEP o Big £ X215
PathIndex ' P& 5 ¥ i 2 E mBLEHEFE 4 v U234, %-% @ " 7 Pathlndex
Pl¥ %46 PathID BB T % — BA P o322 >shared ZE mBELEEHEFEY A

shared & Z - B & 5 27— i Select i E o

244 k2 H(Native) 3L E ks 3 50

2441 P e L AH#H AR A PBFAES E

PN E AR XML A EAR L Buihd 2 dof b
XML j& # 1+ s 5o DDB-OO © v %F & B 55 5% T AL B - XML Fg & (25 4L 40 0 &
f30 @ LB p ARG SR fRA 2 5% 0 5 38 XML 4p b #£i4 XQuery o XSLT
M ER RO XML a2 E R 2 o v uﬁz_ TMEAFRE? XML
Wl d B 2R TEK od BRI R 4 Ao B BN R
gL F AR X BB AT T L3 foid F BN R 2 N 2 B e 4

$) o4 T A AR AL -
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2442 2 DOM i gd#f k2 R 3

DOM # i 7 — £ 4R# %k £ 2 HTML & XML < i » ¢ * ¥ 353§ DOM ik
ﬁﬁ&%%ﬁXML?#o&D@Aﬂﬁ%?@%%ﬁﬁﬁ%%pmmmw‘
firstChide ~ lastChild ; 4*%+ % % Rk %3 & 7 previousSibling ¥ nextSibling itk e

BETE R BT 2RFAp -

245 )

1

S AP 2 AR SRR R I A u T e T
e TR EE CTAFZE DID T F k&2 TR 26 224

BT o AR 242 47
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¥ 242 NfEREG R ER
F |~z 133 | 44
R B B BT T R
B TR DTD # i ¥
5 L EL A
" il I
22l g
Edge 1999 % L
¢A2+E
Monet 2000 |, goen :z:E Edge SEE S S
BEE TR
RLEHEY
i & NEYp—
i S LB ISR EE S
%%k = 1
i* | XParent 2002 W ELE "
L ’
B BT S BEF | @ * region$t | TR EHE
« | XRel 2001 -~
i L Vi #
hared 1999 " DID ¢
share 4
7 & Rkt
" DTD % 2+
A v & ¢z it shared > % & DTD
~ ‘ o
shared+ 2001 i 3T BT R
51
#¥- XML ~ % RN
};R NXD s, N v o ' ﬁi‘lﬂ?‘:‘ é‘ %#‘xﬁ
5 ] AR 1B B e :
’ﬁ (00) % b2 ®Ep R e
] 1=
= - XML =2 | RDBS % 7%
X RO IEVE PN e
7 p POMTHE | gippz- | s
B | NXD | §%") # DOM ik " Py
51 2002 | .. . i* j oA
# | (DOM) WA kg e &
1 XML 7
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33
I
s
%
-g‘u:_\‘;
-y

‘_.

(8,7

ok

3.1

Rl T A S € - AR bk’ BE B3 58 B AL R 20 [ e gateway 0 1Y
Bl 3.1-1 272 o AALpIMFL LA X He :

L AT Hte @ e it XML < # 3 ¢ 4e02 3045 » 122 4 DataGuide fr
Node Information ° DataGuide © % #f5 XML < ©* Lpt/f t R
B AARSRERENERMA > XY EF XML ¥ FATH A A ST 2 0
STy PF g 3 2T BB 5 F 4 R 0 DataGuide table ® - Node
Information P|3s4x#75 XML % ¢ §Baph ZFM o & - B2 & &g
% ¢ ¥k 3| - # DataGuide & 8 > # # — i DataGuide & 8:-R4%73 - B
b e it E g o

I #%Z2H%E e s XPath % 2353 F 4 45 o B4 8
DataGuide i& 7 ¥ » 2 3| 2 & B 5 0% 2 o0 DataGuide & 2L%55 &

izt DataGuide & 2k %52 Node Information table 3 #2 4 *}# T

#- XPath ¢ BjZ4 &N FH#H 284 5 SQL commands o {5 B3
SQL commands & & » X LB FTHERIE > MERKEERY BE -

BTRDEZRERRE G LFWER MK E - REAR e WP H R PR

AeEivinAr s THERE R GFE R
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DataGuide ﬁsﬁ-ﬁ;}’ﬁ&ﬁ,l
I table |
| I |
DataGuide % #a- I e —— I— —DataGuidef# 75
1
| Node Information | I
| table | |
. A S |
SQL4 4% t et & H e 1§ SO B Y R M |
....................................................................... A R L)
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XML Jde i (raw data) @ & % F g A e R HRBEFH > & - » XML
T itd 3F SR (tag) T S GRS 2.1.22 ) &) o
DataGuide: ** 1997 & % Proceedings of the 23rd VLDB Conference[29] ¢ # !
B SRARILAE AL G BRI ek 5o U B L BRI 2 PR T (S 4P
foeng s &3 0 MaBREHEA T o GRS 2311 ] &)

¥% /% (Path) : ﬁ‘f}{**ﬁﬂ » B E D SRR o d 95 BLT] &L P 2 BT A
f& % 77 & { No/Ni/No/N3/ No/..../Np} » N, & root node ° (3 %4 221 &)
RPE(Regular Path Expression)[27][44] : ¥t 433 XML <~ i gjs » @ # 'fﬁ ¥
r2i¢ * Regular Expression $tE f5 18 (7514 14 82 § 1t chfy i (G %3 2.2.1
% 50(Index) : &+ R4-FA R o B TR AR RT3 o F oA 5 MaEF &
M F A A o g { REFSTHR o L XML E R o i 'fﬁé‘é &+
XML 27 hTexts > BREaREEFTERIZE  Bp PRk

Focii o GEES 23 &)

S
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3.3

ATH B E

3.31 XML = i ?‘f}s'.ﬁ_’i!]

AR - B XML = @ TR 2 4y i well-formed s XML < i+ > e 2 &

FH valide & —ip= i2d 2F 5 tagirle s > @& - Btagr & 3 5 BT A=A

h= LA .
Ay e B L

1.

Y

Element node : # 7+ - i» XML % i* A citag o & 8L & fL7E K € & tag “Tdn T
shtag name > & 2L % & 5 Null o Elementnode ™ & ¥ #&73 % 3| 7 B 4] &
% Element node # Attribute node ¢ Text node 7=+ & 2k o

Attribute node : % 7+ - » XML < i# p 4p e tag T ¢ attribute o & B L IR K
& % attribute name > & ZLp % & 5 attribute content o Attribute node I & + &
gL > ¥ AL % leaf node °

2o

Textnode: % 77 — » XML < i p 4p ¢ tag ™ irtexte & Bk & FLFE K & 5 null»

8L ¥ (@ % text content - Text node ¥ & + &8 > ¥ 4L 5 leaf node °

Ryp b atenz FEBEAE > NPT XML © 2358 XML 3047 B > 4

AP ATE 0 BFACE] o B 3.3-1 5 d )2 i2 T customers.xml j [fé5- ]

v & TR F o
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ELEMENT NODE
ATTRIBUTE NODE

D TEXT NODE

b String-value

DOCUMENT

|
|
|
|
|
|
|
|
|
|
|
|
|
\

CUSTOMER CUSTOMER

EEEmm L L

s | PRODUCT Thisis | PRICE [ Thisis
s

hi
third last
location location
for for
order's order's
item 2 item 2

$4.98

isis | NUMBER
loc:
A
order's
item 1
Video
tape

Bl 3.3-1 &)= 2 Fcustomers.xml j e72 2 FALHCA] B)

=

B 33-1° M2 k@A &7 itz a8 o B F i S BATHR
Il Bde XML = i e 48 > 12 {7 preorder ~ Depth-First 4_3* %45 o Attribute node
¥ Text node ¥ /&>t fr < & B:(Element node)4p fr k2t » &k 8 e 2t QB
S LS SR TR

BAlY &2 BT g 2 d e Bagild o IER%RE 9
e Element node & &) #%7% 9 f + & 2.—3 & Element nodes(#-# %%. 5 10~ 11 ~
12) ~ 2 B Attribute nodes(attribute name 3 ID ¥2 YEAR)¥? 4 i Text nodes - % 4t

B 9 B L F 3 5 /DOCUMENT/CUSTOMER/ORDERS/ITEM -

3.3.2 DataGuide £ Node Information

MATH e XML < #2353 XML 3047 B3 5 XML ~ & 3R 003 {8 > 20

¥ XML < # F##3]47 % 5 DataGuide £ Node Information = i# % i» - DataGuide
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wE& g XML ¥ 2 5 & 5P~ {8 ehig 4 - Node Information § § ze4#75 XML <

&P g Ehaph F e

3.3.2.1 DataGuide

A g * 1997 # R. Goldman #7# ) gt j5 R ‘{ﬁﬁ & T 4c 1 oL o DataGuide
8L LA G RAs #ibtag L4 @ DataGuide & 82 F A B T F 3 e DataGuide
LHH - 2 SR AR RS S S B 0 420 Text node B A A iE4k o AP K-
DataGuide j£ 5 — < 23 L 3 % (> 2 52> 3 43 Attribute node » 7 = e4k(
Fp -t tag P NS BRI D T tag St 0 T E A RET ) o F

3.3-2 % ## ]2 Tcustomers.xml ; F #4132 DataGuide #-3] 8] -

©

DOCUMENT

CUSTOMER

NAME  DATE ITEM QRDERS

LAST FIRST
NAME NAME ITEM

PRODUCT  NUMBER PRICE

Bl 3.3-2 customers.xml < # T4 2 DataGuide #-3] ]
AR 3.3-1 2 332G H T URGFEF FREF SRR
B A8 BES 12 @) BT AP AR R A5 S A o L
33-1 ¢ > A % EL 9 ~ 13 9 Element node # 73 49 FF e j T F A
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(/DOCUMENT/CUSTOMER/ORDERS/ITEM) » #& 7 B 3.3-2 ¢ if & 2 B
Element node /& 57 = Y%L 9 9 DataGuide node’ ¥ ¥ #- Element node ¥? DataGuide
node hf %4 Element node 1 % 754%*t Node Information » ° 4p fr 3 > &40 3%
5. 9 ¢r1Element node /& T <7 Attribute node £ Text node » #75 4p Ip FPE /T F 30 >

#x— # 22 DataGuide node Rf 2 fr A& £ & 2L % 15 2% & Node Information ¥ -
3.3.2.2 Node Information

Node Information { F eék*73 XML FTHHEA| P & Bhap F T o f2 &

DataGuide > Node Information ¥ 4R 5 3&45% % — B DataGuide & 2L#7°°E 2 7enp %
Fo 683743 ¢ 1 DataGuide & Bhr$ BFlehe @B AP L B
DataGuide *® 2_33 (L jfif it o 2~ ¥R < % 7 3L ¢ 457 Element node -

Attribute node fr Text node ° ™ & #.F* Node Information e # % ﬁ :

» DGNodeid : ieé#7¥ & T] ¢ DataGuide ¥ 5L o

>  Tagld : ie4#t¥ e~ R GE - E R %GB 4% XML = 2 aff i &
7 preorder ~ Depth-First 4_3* ¥ f5 °

> AttributeName : 3 & s/ 1288 & foF &gk > Element node £ Text
node ° B 3z4% Null -

» Nodeld : & - B Tagld(" 5 #_F - B tag)™ & 2% 55 - Element node

0 % 57 > Textnode /2 1 B 453838 > Attribute node 14 -1 £ ©

Content : &5 & g¢hp % & - Element node 3545 Null »

PrefixContent : #f8~ Content 7+ 256Bytes F = o

FileName : % & £l o Gt 2 2 S B HV- 2 & o

YV V ¥V V

ElementOrder of Same Name under Parent : 2 4p FF < & 8T » 4p = Element
node ¥ fiz & BLEA o

> PathOrder : d {R& 8B 404 3% > X S BT R RILFT M2 B S8R o
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e

» StartLocation : % & 87 XML ~ & p dd24248 8 = % - Element node 345"
Element node ¥ /& sz 4o 48 i+ B ¥7 < 2 B 5 e 4R > Attribute node ¥ Text
node £ StartLocation ¥2 X & 2L4p e (F] 5 et e — B tag p) o

> EndLocation : % & 82L& XML < & p 0% 8L 5 = ¥ - Element node 3z 45"
#* Element node ¥/ et BL4E 5 = % 27 < 2 B} 5f efEHE o Attribute node &2
Text node # EndLocation 22 < & 2L4p e (F] 5 et P — B tag ) o

> Father @ % & 8-en< & 2L Tagld > & & P 36450 °

» Gfather : & & 2hede & B & 2hen Tagld » 2 & P840 ©

» Ggfather : % & 2L 48 & L& 2he Tagld > # & P|35450 ©

‘Annotation :

Node Information % #} 4 # &

(DGNodeid - Tagld » Nodeld > AttributeName » FileName - Content > PrefixContent >

ElementOrder of Same Name under Parent » PathOrder » StartLocation > EndLocation, Father, Gfather, Ggfather)

@ (1,1,0,NULL.customers.xm|,NULL,NULL,1,1.1,21.,0,0,0)
DOCUMENT

(2,2.0, NULL,customers.xm|,NULL,NULL,1,1,2,16,1,0,0)
(2,2.-1,SEX,customers.xml,woman,woman,0,0.2,16.2.1,0)
(2,2.-2,TYPE,customers.xml,good,g00d,0,0,2,16.2,1,0)

2 (2,17,0,NULL,customers.xml,NULL.NULL,2,2,17,21,1,0,0)
CUSTOMER (2,17,-1,TYPE,customers.xml,poor,poor.0,0,17,21,2.1,0)

(3,3.0.NULL.customers.xm|,NULL,NULL,1,1,3,5,2.1,0)
(3,17,0,NULL,customers.xm|,NULL,NULL,1,2,18,20,2,1,0) @ 0 e
NAME DATE ITEM ORDERS
I
ORNO !
LAST FIRST /
_ _ P
¢ —NAME _ NAME_ _ L _ M
Element node ﬂ 7.0.NULL customers. xml NULL,NULL.1,1,7.7.2,1,0) | /

Textnode (7,7.1 NULL customers. xml cuslomerl customers,0,0,7,7,7,2,1)
(7,2l.O,NULL.Customers.xml,NULL,NULL,1,2.21,21.2,1,0),
(7,21,1,NULL,customers.xml,customer2,customers,0,0,21,21,7.2.

7

/
|  PRODUCT NUMBER PRICE
P e e I
Element node 1 9. . NULL, customers xml, NULL. NULL, 1.1, 9, 12,82 IR = =
Attribute node‘(9.9 -1, ID, customers.xml, 1, 1,0, 0,9, 12,9,8,2)
u 149. 9. -2. YEAR, customers.xml. 2005, 2005. 0. 0.9, 12.9.8.2)

(9.9, 1. NULL., customers.xml, This is first location for order's item 1. This is first location for order's item 1. 0, 0, 9, 12,9.8.2)

(9. 9, 2. NULL. customers.xml, This is second location for order's item 1, This is second location for order's item 1. 0, 0, 9, 12.9.8,2)
(9. 9, 3. NULL. customers.xml, This is third location for order's item 1, This is third location for order's item 1, 0, 0, 9,12,9.8,2)
(9.9, 4. NULL, customers.xml, This is last location for order's item 1. This is last location for order's item 1, 0, 0, 9, 12,9,8.2)

(9. 13, 0, NULL, customers.xml, NULL, NULL, 2, 2, 13, 16.8,2,1)

(9, 13, -1, ID, customers.xml, 2, 2, 0, 0, 13, 16,9,8.2)

(9. 13, 1, NULL, customers.xml, This is first location for order's item 2, This is first location for order's item 2, 0, 0, 13, 16,9.8,2)
(9. 13, 2, NULL, customers.xml, This is second location for order's item 2, This is second location for order's item 2, 0, 0, 13,16,9,8.,2)
(9. 13, 3, NULL, customers.xml, This is third location for order's item 2, This is third location for order's item 2, 0, 0, 13, 16.9,8.2)

(9. 13, 4, NULL, customers.xml, This is last location for order's item 2, This is last location for order's item 2, 0, 0, 13, 16.9.8,2)

Text node

Bl 3.3-3 b~ " customers.xml ; #7 DataGuide £? Node Information
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Bt dre SRS T RELE N - > XML v 29 iRy
BLRN T3 o %5 4F DataGuide Peid end 33 > B A RTFEE 2 S Ep 3 B4
VR 2 Y R &8k o B 3.3-3 L 562 2 [ customers.xml | ¢ DataGuide
#2 Node Information(®] ® 3 ‘4 v% #8 /> ¢57 Node Information 3 3t)°Node Information
TR P A% H 5 (DGNodeid > Tagld » Nodeld - AttributeName - FileName °
Content > PrefixContent > ElementOrder of Same Name under Parent > PathOrder -

StartLocation > EndLocation > Father > Gfather > Ggfather) °

s 2

i

(33

2 DataGuide %% 9 5 &) » #7453 9 Node Information £ 3 13 % 364k
MY = S g DRI BHER %9 a8k H ¢ Nodeld 5 0 £ 7+ % Element
node > Nodeld % -1 ~ -2 % 57 & Attribute node » Nodeld % 1~2+~3+4 % 77 % Text

node > H A& 8 0 44 B 3.3-1 Mt HEdE o A 33-1 @ it Node

Information #72& 2 g fe LA ~ P 0 R & F RVRE R R R o
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# 1 3.3-1 Node Information 7 % f£ ~ 3P ~ 2 1@ * chjg & frim2 B

LA L ®* gk R

2 (¢ & eherdt B 7] eh DataGuide

DGNodeid e A~B~C~D-~E
Tagld v 2 ELE R A-B~C-D-E
Nodeld f e B Tagld ™ & 24 5h A~B~C-~D-E
AttributeName YAy -8 B
Content SELNE B C
PrefixContent # 2~ Content e 256Bytes F ~ C
FileName v L A~B~C-D-E
ElementOrder of

hARR Q HLEEET o ARl §BE L
Same Name under o _ E
,Ba_ Z_ qﬁgé,yxlﬂ B o

Parent

d {38 8w T 3 3 0 4R RS E
PathOrder L ,_F it E
= R =l

. 8 XML @ P e fhed
StartLocation - D
ad

B

F2Lh XML = 2 p ghit 2L 4

EndLocation - D
Father < A& gk tagid D
Gfather A8 % & Bk tagid D
Ggfather 7 AE < & Bk tagid D

GD) P R A SREZAT S R B L BRI R C LR B
WieD & 5 ERE45 0 WitE 3R §

333 FTHEHE X

Bl 33-4 5 FHEDBEM-M GHA(E-R Model) » ¥ 535 = B @
2 : DataGuide ~ Node Information £ Files - Node Information 2 DataGuide 2.
el 02 Prefers to B 9% > % 77 # — B Node 57 1 53| - # DataGuide & %
B % 4t- B % ; Node Information #? Files z_ f¥ eh# %12 "belongs to | M 55 » £ 7
%~ % Node 5 § o>t~  File » b 5 #- M

% DataGuide F B & % 3K 3+ 4 * S &2 » # DataGuide ¥ h& 8 > 1Y
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s oan

- L% tuple value 5 » > T ARG 82 BB I REAT o B 335 ;

DataGuide H§ L B 4 # 2 & ©

dgnodeid
DataGuide dgnodeparentid

[
1

M

nodeid |
Node .
- — 1_
denodeid Information belongs to Files filename

ggthather

()
content
elementorder of same ] ( fahter )
name under parent startlocation
B 33-4 7R 5 E-R Model

create table dataguide --z= = DataGuide # &

(

dgnodeid int not null, --DataGuide % & 2k %55

dgnodename char(20) not null, --DataGuide % & 2 & fi
dgnodeparentid int not null, --DataGuide ¥ & BLeh< & BL4 50
primary key(dgnodeid) --3 dgnodeid % i 4%

)

B 3.3-5 DataGuide e B & & & %_&
&%+ % DataGuide g AL & & 4218 > 24 i drfiy » H XML < BFIR

FLEP 2 EIE o B 3.3-6 A AR OTREA B AE
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create table files--i= * Files % #

i (

filename char(20) not null, --XML <~ i 4 &
filecontent text null, --XML < i p %
primary key(filename) --3% filename 3 i 4%
)

B 3.3-6 Files inF LR £ 2 &
1945 4 # 3.3-1 ¢ Node Information 1 £ 4 ~ 3P » Node Information # & %

£ K3HAcR 3.3-7 -

create table node_information --2& > Node Information % #%

(

dgnodeid int not null, --DataGuide % & Bk%%.

tagid int not null, -5 > XML ~ # p &8 %5 > o 1 B 4>

© nodeid intnot null, % % XML ¢ # ¢ &  Tagid = e18 B35

attributename char(20) null, -- =412 &4 > Element {= Text ¥ NULL 4 77

content varchar(1100) null, -3z 4% & 2. % & > Element *2 NULL % 7%

prefixcontent char(256) null, --3& 4% & 8L % &% 256Bytes F ~ » Element ™ NULL % -7
filename char(20) not null, --XML <= & %4

elementorderofsamenameunderparent int not null, --&4p e < L& BT > fple & 8L L fL2 &
--BLE B

pathorder int not null, --d I & 8hd T 3 3 > X S B AR R RIS E ML BIDER
startlocation int not null, --&2Z:#% XML < i p ddedodb iz 3

endlocation int not null, --&2:#A& XML ~ 2 p e geiE 4 = %

father in not null, --}* & BLen < & BE Y 5

gfather in not null, --p* & Bheje < L& 2L 5L

ggfather in not null, --}* & Bhe¥ 48 < 3 & 8L 450 :
primary key(filename, tagid, nodeid), --4F & i 4g > 5 —i>~ R E R B2 £ 5 2%
foreign key(filename) --B % files % & ¢  filename :
references files,

~ foreign key(dgnodeid) M % dataguide % $& ¢ ¢ dgnodeid

references dataguide

)

B 3.3-7 Node Information e L & % 2 2 &
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334 wE 23

b
il
s

3.34.1 345 XML =

i@ * DOM Parser 2 éEJ’é"i’b'“rﬁi%J *»e XML < 252 F 2 0 S akaE R

B 3.3-8 2 &* DOM 2 247 XML ~ i g #2485 F{iﬁi;“#%—»]'{@%\»— > &
1 Document node (N )> I ¥ i&yp3% & Bhen+ & BLA|fL 0 £ 7 F & BT M BT
GFAREL P RAFTEEETE T T KT ST A BT Rereiitie o gl
;U € #— (2 & preorder ~ depth-first 93 N HFdy =Ty PE B TP BT F

L hg BEFE B o

TRAVERSEXMLFILE(N)
1 if GETATTRIBUTE(n) != null

2 GETATTRIBUTEINF(n)

3 for i < 0 to GETCHILDNODESLENGTH(N)

4 if GETNODETYPE(i) = TEXTNODE

5 GETTEXTINF(i)

6 eles if GETNODETYPE(i) = ELEMENTNODE
7 GETELEMENTINF(i)

8 TRAVERSEXMLFILE (i)

B 3.3-8 47 XML = & i #5845
3.3.4.2 DataGuide

2k 3t - 1 DataGuide m'fﬁ“‘a‘—'ﬁ#’ Bl 3.3-9 %7 DataGuide #f %] B8] - Bl
3.3-10 % DataGuide 3% 7 5% 5245 o * B 45 5 X ﬁg?] » #71 XML Document node( n )
£ DataGuide (g) > *#-Document node #*7#&% ¢+ & 8 » i& B {r DataGuide &" 2k
IR G S ELITEEL LA b B EAF O LR BB P B S Ekiiie et
TLFIRF LAF 0 RIFTH DG & ghehd S gho igd 3 BTaifae et i~ S XML

% ¥ & DataGuide % H I BF % 201t 4 o
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DataGuide

-dgNodeld : int=0

-dgNodeName : string = null

-dgNodeParent R : DataGuide = null
-dgNodeChildrenList R : DataGuide = ArrayList()
-startLocation : int = 0

-endLocation : int =0

-elementOrder : int = 1

-pathOrder : int =0

+addNodeChildren() : void
+getNodeChildrenRef() : DataGuide
+getNodeChildrenNum() : int
+getDgNodeld() : int
+setDgNodeld() : void
+getDgNodeName() : string
+setDgNodeName() : void
+getDgNodeParent R() : DataGuide
+setDgNodeParent R() : void
+compareXMLandDG() : void

Bl 3.3-9 DataGuide #§ %| ]
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1
2
3

4

5

6
7
8
9

10
11
12
13
14
15
16
17
18
19
: 20

: COMPAREXMLANDDG(n, g)

if GETATTRIBUTE(N) !=null
GETATTRIBUTEINF(n)
for i < 0 to GETCHILDNODESLENGTH(n)
n_child «— GETCHILDREFENCE(N,i)
if GETNODETYPE(n_child) = TEXTNODE
GETTEXTINF(n_child)
else if GETNODETYPE(n_child) = ELEMENTNODE
for j « 0 to GETCHILDNODESLENGTH(Q)
g_child «<— GETCHILDREFENCE (g.))
if GETCHILDNODESLENGTH(g_child) = null
ADDCHILD(g_child)
GETELEMENTINF(n_child)
COMPAREXMLANDDG(n_child, g_child)
else if NODENAMEEQUALDGNAME(n_child, g_child) == true
GETELEMENTINF(n_child)
COMPAREXMLANDDG(n_child, g_child)
else if (j + 1) == GETCHILDNODESLENGTH(Q)
ADDCHILD(g_child)
GETELEMENTINF(n_child)
COMPAREXMLANDDG(n_child, g_child)

B 3.3-10 DataGuide #4 {7 ch /b 52 4%
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34 ¥ezH e

B2 W e BRI AR S B R AT ”Lrﬂly] ~ i1 XML & % 3 2 —XPathCore » #-
% ¢ Pk & 4 3+ ¥ DataGuide B 74 0 2 F 3] B L B S 0E 2 o0 DataGuide &° BE S
5o & * izt DataGuide & 2k % %27 Node Information table 1% 4 i A #- XPath
PR A E N F W R &4 5 SQL commands o {8 #-iz 2t SQL commands & #H 0 %

HMEBNTREE AT ER T B E o
3.4.1 XPathCore

A XML #& 235 F Ao * XPathCore[24] 2 & % 3% 7 £8P~ XPath % 0w R
— Bkt e FIRF T R R T BlEenE o AP -k L 0 grammar 4e 1 3

L(F g RINA) 0 B 3.4-1 5 ¥ fs 0 XPathCore grammar °
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Query

PathExpr

RegularExpr

Step

Predicate

ParenthesizedExpr

BasicExpr

Comparison

CompareOp

PathExpr
RegularExpr
/> RegularExpr

‘ /I RegularExpr

ParenthesizedExpr Predicate? “/°

ParenthesizedExpr Predicate? °//°

Step Predicate?

Step Predicate? °/° RegularExpr

Step Predicate? °//° RegularExpr

QName

‘@’ QName
¢ %o

‘text()’

‘[’ Comparison ° |’
‘(’ PathExpr °)’
Literal

Number

NULL

ArithExpr

ArithExpr CompareOp

¢ BEFORE’
3 IS 2

“ISNOT’

ArithExpr

RegularExpr

RegularExpr
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ArithExpr : .= BasicExpr

| PathExpr

B 3.4-1 3% v 7 XPathCore grammar

# ¥ 3.4-1 XPathCore grammar * % =7:F &,

Expression * A HTRE &
Query - i % & e XPathCore # 77 3¢ o
PathExpr XPathCore ¥ = B et o 4 71 3¢ o

g * token‘/ & /¥ Step LAz kA FE A AT L

RegularExpr
7+ 0 fie & + Predicate ¥ " iE TEFF & T o
% 77 XML = i¢ # Element node ~ Attribute node £2 Text
Step
node’ 7 ¥ & * token ‘*’% 7+ A 4 ¢ £ Element node °
Predicate G4 &gk R § KBRS R 17 predicate fu it o

ParenthesizedExpr | 4* ¥ F # T /5 chfy it o

BasicExpr 25 & foliteral ~ i@ & Null & -
4443 B ArithExpr i& 7 v $4:8 8 » B ArithExpr ¥ 2 &_
Comparison
R A - B AT RE o
CompareOp WARE R Y gnE S o
ArithExpr W ¥FE R P auE B > 7 L BasicExpr g PathExpr °

342 twAF T W

3421 f b B stk R s

BAAPRY- BGOSR R IEE G 0 WP 4o @ * DataGuide ¥ Node
Information #- XPathCore # #¢ 5= SQL commands °

EX_ Q1 :/DOCUMENT/CUSTOMER/ORDERS/ITEM 4 7 & % i /& ek i+ § 1242
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& 2L T &1 DOCUMENT » CUSTOMER ~ ORDERS 7] Element node ?ﬁ-,; ITEM
g Eh s 45 0 ITEM & BLEA ot < (4 0 chwit L 48 55 > M #2152 d grammar
Pg 1~4 iEeriE S A o o AP 5 2 1F 2 7 DataGuide ~ Node Information i 7 +¢
o flr R A5 2 ERAER S & 0 DataGuide i€ 7 BT b ehA 3y o | 8 360

DG & g% & Node Information F L% 4{#@# % SQL commands ° /2 B] 3.4-2 % 77 2_

Annotation " ) - ) N =iz sk S
Node Information T # % £ &
(DGNodeid > Tagld » Nodeld » AttributeName » FileName > Content » PrefixContent *

( ' oo

ElementOrder of Same Name under Parent » PathOrder - StartLocation > EndLocation, Father, Gfather, Ggfather)
1

F et

. -
XML Query . - = - DOCUMENT (1,1,0,NULL customers.xml,NULL,NULL,1,1,1,21,0,0,0)
/DOCUMENT/CUSTOMER/ -

ORDERS/ITEM (2,2,0, NULL,customers.xml,NULL,NULL,1,1,2,16,1,0,0)
(2,2,-1,SEX,customers.xml,woman,woman,0,0,2,16,2,1,0)
(2,2,-2,TYPE,customers.xml,good,go00d,0,0,2,16,2,1,0)
(2,17,0,NULL,customers.xml,NULL,NULL,2,2,17,21,1,0,0)

CUSTOMER (2,17,-1,TYPE customers.xml,poor,poor,0,0,17,21,2,1,0)

\

(3,3,0,NULL,customers.xml,NULL,NULL,1,1,3,5,2,1,0)
(3,17,0,NULL,customers.xml,NULL,NULL,1,2,18,20,2,1,0) ° 0
DATE ITEM ORDERS
!

09 /

LAST FIRST ,
NAME NAME 5 -

/ ITEM

Element node (7,7,0,NULL,customers.xm|,NULL,NULL,1,1,7,7,2,1,0) /
Textnode  (7,7,1,NULL,customers.xml,customerl,customers,0,0,7,7,7, 2 ,1) /
(7,21,0,NULL,customers.xm|,NULL,NULL,1,2,21,21,2,1,0

(7,21,1,NULL,customers.xml,customer2,customers,0,0,21, 21 7,2, 1)/ @ G @

I PRODUCT NUMBER PRICE
I

Element HOd(w 9,0, NULL, customers.xml, NULL, NULL, 1, 1,9, 12.8,2, 1))q_ —-
Attribute node(‘) 9, -1, ID, customers.xml, 1, 1, 0, 0, 9, 12,9,8,2)
(9,9, -2, YEAR, customers.xml, 2005, 2005, 0, 0, 9, 12,9,8,2)
(9,9, 1, NULL, customers.xml, This is first location for order's item 1, This is first location for order's item 1, 0, 0, 9, 12,9,8,2)
Text node (9,9, 2, NULL, customers.xml, This is second location for order's item 1, This is second location for order's item 1, 0, 0, 9, 12,9,8,2)
(9,9, 3, NULL, customers.xml, This is third location for order's item 1, This is third location for order's item 1, 0, 0, 9,12,9,8,2)

9.9 4 NULI customers.xml This is last location for order's ;gsl Thls is last location for order's item 1, 0, 0, 9, 12,9,8,2)
((9 13, 0, NULL, customers.xml, NULL, NULL, 2,2, 13, 16.8.2.1

(9, 13, -1, ID, customers.xml, 2, 2, 0, 0, 13, 16,9,8,2)

(9, 13, 1, NULL, customers.xml, This is first location for order's item 2, This is first location for order's item 2, 0, 0, 13, 16,9,8,2)

(9, 13, 2, NULL, customers.xml, This is second location for order's item 2, This is second location for order's item 2, 0, 0, 13,16,9,8,2)
(9, 13, 3, NULL, customers.xml, This is third location for order's item 2, This is third location for order's item 2, 0, 0, 13, 16,9,8,2)

(9, 13, 4, NULL, customers.xml, This is last location for order's item 2, This is last location for order's item 2, 0, 0, 13, 16,9,8,2)

Bl 3.4-2 EX QI i% i DataGuide 2 Node Information i {7 § /5 +* %

Blv e 8 m M G MR T R 2 A R F AR L SR B AN R

AL B R o d 3T EX QI 03 - BH BSEET X - % Element node 0 #71/



& BLRN % ¢ 4% Element node i {7 4t o 2 P45 354 & 2L % s Node Information
TR AR 3.3-1 ko = Nodeld & *| %74 g8L3] fi chi & F]+ ;4§ = DGNodeid
4 T4t 7] e DataGuide $a55 5 = Tagld 5 < & & B4R 8 %5 5 # == FileName 5 *7

e LA o B 3.4-3 % # 3 {4 ¢ SQL commands °

select n9.filename, n9.tagid
from node_information n9
where n9.dgnodeid = 9 and n9.nodeid = 0

B 3.4-3 EX QI 3% {¢ e SQL commands

# SQL commands &7k & 5 # 39 node information table p - & iF i 5§ =
dgnodeid 3 9 ® # = nodeid 3 0(Z 7 ¢ 4 & 222 DataGuide & B4 %L 9 #7 10 F it
JEF Mo ¥ &gk i 5 Element node)p¥ o v ek SR ELE A enY B LS oo d
AT g B k* DataGuide ¥ 2 BzefRMEN TR F R R I TH ERAFE
1 DataGuide &8 > ® £ d ¢ DataGuide & 27 M P-ig el B T4 o0 XML < i &
Bho gt IF3 G BRRLSIE R DR AR B LR R T g L gy F G

#71£ = chDataGuide © 45 37 97 2 EPREBEREFTH o

2

pINE

3422 g e 7

22
S

1
v

1345 XPathCore =7 grammar * PathExpr % 7 > f BT 4 3> ﬁ;ﬁ% APV -}
feera Step b L F A * KA A B Step ¢ KB AT T AT o R R IEE
EX Q2 : /DOCUMENT/ITEM & ] » % 7 # % B /2 chif % £ 49 § 2L T 536
DOCUMENT {5 » £ 5 0 ~n k 0k /S 3 Element node ¢ # % ITEM gk o T3S
21 ITEM & 2L >0 wRit > i3 ¢ Rt R % > &2 152 d grammar ¥ % 1~4
PEerE A M S o Sl 6 7 1% 2 27 DataGuide ~ Node Information & 7 ¥t > 12 [§]
3.4-4 e 7T 2 ° ¥’ & /DOCUMENT/CUSTOMER/ITEM &
/DOCUMENT/CUSTOMER/ORDERS/ITEM % # & } ¥ % i ¢ » “7¥t & 3 DataGuide

GFERMEL G T ¥ 9o A4 w44 DataGuide Wi 7 22 9 iR A 4 B w| e SQL
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commands > & #-i5# SQL commands it {7 8 & i& & (Union) !/ 35 11 g & 8Ll &

‘Annotation " ) - ) RS hA R
Node Information T #* & 1 5

(DGNodeid > Tagld > Nodeld » AttributeName > FileName > Content » PrefixContent »

ElementOrder of Same Name under Parent > PathOrder > StartLocation » EndLocation, Father, Gfather, Ggfather) ‘ ' G 1N B et $

- {D (1,1,0,NULL,customers.xm|,NULL,NULL,1,1,1,21,0,0,0)
. ’
XML Query : - DOCUMENT

/DOCUMENT//ITEM (2,2,0, NULL,customers.xm,NULL,NULL,1,1,2,16,1,0,0)

(2,2,-1,SEX customers.xml,woman,woman,0,0,2,16,2,1,0)

(2,2,-2,TYPE,customers.xml,good,go00d,0,0,2,16,2,1,0)

(2,17,0,NULL,customers.xml,NULL,NULL,2,2,17,21,1,0,0)
CUSTOMER(2,17,-1,TYPE,customers.xml,poor,poor,0,0,17,21,2,1,0)

(3,3,0,NULL,customers.xml, NULL,NULL,1,1,3,5,2,1,0)
(3,17,0,NULL,customers.xm|,NULL,NULL,1,2,18,20,2,1,0)

DATE ITEM ORD RS
I
6 9 !
/
LAST FIRST 7
NAME NAME
/ ITEM

Element node (((7,7,0,NULL,customers.xm|,NULL,NULL,1,1,7,7,2,1,0))
Text node (7,7, NULL,customers.xml,customer [ ,customers,0,0,7,7,7,2,1) /7
(7,21,0,NULL,customers.xml,NULL,NULL,1,2,21,21,2,1,0)
(7,21,1,NULL ,customers.xml,customer2,customers,0,0,21,2,J¢7,2,1

ORBEORO
/
|  PRODUCT NUMBER PRICE

]

Element node ({99, 0, NULL, customersml, NULL, NULL, 1, 1, 9, 12.8.2,1) )q_ /

Attribute node 9,9, -1, ID, customers.xml, 1, 1, 0, 0,9, 12,9,8,2)

(9,9, -2, YEAR, customers.xml, 2005, 2005, 0, 0, 9, 12,9,8,2)

(9,9, 1, NULL, customers.xml, This is first location for order's item 1, This is first location for order's item 1, 0, 0, 9, 12,9,8,2)
(9,9, 2, NULL, customers.xml, This is second location for order's item 1, This is second location for order's item 1, 0, 0, 9, 12,9,8,2)
(9,9, 3, NULL, customers.xml, Thls is thlrd locatlon for orders item 1, This is third location for order's item 1, 0, 0, 9,12,9,8,2)
This is last location for order's item 1, 0, 0, 9, 12,9,8,2)

Text node

(9, 13, 0, NULL, customers.xml, NULL, NULL, 2, 2, 13, 16,8,2,1)
(9, 13, -1, ID, customers.xml, 2, 2, 0, 0, 13, 16,9,8,2)

(9, 13, 1, NULL, customers.xml, This is first location for order's item 2, This is first location for order's item 2, 0, 0, 13, 16,9,8,2)

(9, 13, 2, NULL, customers.xml, This is second location for order's item 2, This is second location for order's item 2, 0, 0, 13,16,9,8,2
(9, 13, 3, NULL, customers.xml, This is third location for order's item 2, This is third location for order's item 2, 0, 0, 13, 16,9,8,2)
(9, 13,4, NULL, customers.xml, This is last location for order's item 2, This is last location for order's item 2, 0, 0, 13, 16,9,8,2)

B 3.4-4 EX Q2 i%iF DataGuide £2 Node Information i {7 §& j& b %4

(select n7.filename, n7.tagid

from node_information n7

where n7.dgnodeid = 7 and n7.nodeid = 0)
UNION

(select n9.filename, n9.tagid

from node_information n9

where n9.dgnodeid = 9 and n9.nodeid = 0)

B 3.4-5 EX Q2 3% {¢ e17 SQL commands
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3423 84 itk i 2

1245 XPathCore 7 grammar ® Step % 7 > & BEA| i ek & “,/TT 7 Element node *F >
{ ¢ z 7 Attribute node ~ Text node £ 35 T & B % L5 Element node( 4 “** 4 77 ) » 4+
Hig- 2o ohi k0 WF & fie & 473K 34 Node Information AL 84 > i 7 f§ p 3
i# ¥  SQL commands # ¥ o 2 % x i#F &  EX Q3
/DOCUMENT/CUSTOMER/ORDERS/ITEM/@YEAR % &) » ¥ % i% 2 5 '&d alﬁ AT
4_1 Elementnode ##f % ITEM en&-ghts » £ 45 3“7 e Attribute node » # 1 & Fi
Z YEAR o 2 i #-pt #5 % 0% 2 7 DataGuide ~ Node Information i& {7 v ¥t » 12 B 3.4-6
¥ L > # i DataGuide 4_3* 3 DataGuide & Zh¥%. 9 chiz % 18 > £ fc & + Node
Information ¥ 35 ) #7 4 & Attribute node(1? F {2424 1) o d 3% Attribute node ¥
Element node #7 /% — #h# $5L( & XML ¢ & ¢ SRE 30 - HR40) 0 &d) 4 iR it

Gt N
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‘Annotation : B - )3 BT A 3
Node Information 7 #4.% # &

(DGNodeid > Tagld - Nodeld » AttributeName + FileName > Content » PrefixContent »

ElementOrder of Same Name under Parent > PathOrder » StartLocation » EndLocation, Father, Gfather, Ggfather)

(1,1,0,NULL,customers.xml,NULL,NULL,1,1,1,21,0,0,0)
XML Query :

EX_Q3 : /DOCUMENT/CUSTOMER/ORDERS/ITEM/@YEAR ¢ DOCUMENT
EX_Q4 : /DOCUMENT/CUSTOMER/ORDERS/ITEM/text() (2.2.0. NULL customers xmlNULLNULL.1.1.2.16.1.0.0)

é (2,2,-1,SEX,customers.xml,woman,woman,0,0,2,16,2,1,0)

(2,2,-2,TYPE,customers.xml,good,g00d,0,0,2,16,2,1,0)
(2,17,0,NULL,customers.xml,NULL,NULL,2,2,17,21,1,0,0)
CUSTOMER(2, 17,-1,TYPE,customers.xml,poor,poor,0,0,17,21,2,1,0)

)
~
~
(3,3,0,NULL,customers.xml,NULL,NULL, 1,1,3,5,2,1,0) e
(3,17,0,NULL,customers.xm,NULL,NULL,1,2,18,20,2,1,0)
NAME DATE ITEM ORDERS

! N

(0 ) )

LAST FIRST 7
NAME NAME <
/ ITEM
Element node (7,7,0,NULL,customers.xml,NULL,NULL,1,1,7,7,2,1,0)
Text node (7,7, NULL,customers.xml,customerl,customers,0,0,7,7,7,2,1) P4

(7,21,0,NULL,customers.xm|,NULL,NULL,1,2,21,21,2,1,0)

e
(7,21,1 NULL ,customers.xml,customer2,customers,0,0,21,21 ,7,2,{)
F® @ @©

|  PRODUCT NUMBER PRICE
/

Element node (9 9 o NULL, customers.xml, NULL_ NULL. 1. 1.9, 12.82.1) /
Attribute node[©: 9 -1 ID; customers xml, 1, 1,0, 0,9, 12.,9.8,2) -

9,9, T, NULL, customers.xml, This s first location for order's ftem T, This is first location for order's item 1, 0, 0,9, 12,9,8,2) "
Text node

(9, 13, 2, NULL, customers.xml, This is second location for order's item 2, This is second location for order's item 2, 0, 0, 13,16,9,8,2)
|(9, 13, 3, NULL, customers.xml, This is third location for order's item 2, This is third location for order's item 2, 0, 0, 13, 16,9,8,2)

P o e e e o m— — — — — — —— — — — — — — o] o S ) i’ p—

B 3.4-6 EX Q3 -~ EX Q4 % 1% DataGuide £ Node Information i& {7 §& i3 ¢ 4

A & 8 AL = T Attributename | (T 5 B4 & ¥ o B] 3.4-7 G (S
e SQL commands - % 4 ¥ Text node £ {7 #& % PF - 1 EX Q4
/DOCUMENT/CUSTOMER/ORDERS/ITEM/text()# ‘% #% it » | 4-%F nodeid :x 5 < *+ 0

T o (] 346 ¢ ARz )

select n9.filename, n9.tagid
from node_information n9
where n9.dgnodeid = 9 and n9.attributename = ' YEAR'

B 3.4-7 EX Q3 # 4% {s ¢ SQL commands
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select n9.filename, n9.tagid
from node_information n9
where n9.dgnodeid = 9 and n9.nodeid > 0

B 3.4-8 EX Q4 3% {s e7 SQL commands

,,_irlﬁ%:}ﬁ _& Bk . fLch Element node( 1 “** 4 51 )ehfiin T o B &% & DataGuide
Mo Ry LRGBS B 2 INA P E - i R T AT A PRSI o
™ EX Q5 : /DOCUMENT/CUSTOMER/*/ITEM # % 1% ¢ % &] » 2_3* T Element node
¢ # % CUSTOMER ¢h&-gLis » ’1}_%3‘% THEELHFRT AT A - K mASR
AR ¢ &% CUSTOMER & gL+ & — B+ & 2h(DataGuide %% 3~ 6~ 7 ~ 8)'% 39 B H_
T3 ITEM h+ &8k Plaeg 4372 (A8 3.4-6)c #Trigt g R g2 v AR ¢ 4

2+ @ DataGuide & BL¥p5 9 chi= ¥ o
3424 HBPN G EHE EE

1395 XPathCore 7 grammar ® Predicate # 7 > & * ;F}]( GERE 2 s - -
predicate # & ° Predicate * Comparison d & i ArithExpr 22 — % CompareOp #7 % = >
FOoLGE 7 O& BN F OB R & B ¥ et $ o 2 % F 2 EX Q6
/DOCUMENT/CUSTOMER/ORDERS/ITEM[text() = “This is last location for order's
item 17]% 6] » &2 iE 2 5 &4 ip TR T /S4_ 1 Element node %# % ITEM f& » 4-%f
ITEM & 2Li% Predicate # % (ITEM & 2.7 Text node 4 7 7 B #) » &84 A1t
ITEM & ghendr R sh5i e »rjh < & L 4L o % % % if ¥ & DataGuide ~ Node
Information i& {7 ¥ > A4 3% 3 DG & &%%5. 9 {8 £ fie & + Node Information #7/§ eh
Text node('? B 3.4-6 & =124 77 ) » 4-%F Text node “73& §* o prefixcontent f§f i i& {7
NE B o B 3.4-9 4 e {8 eh SQL commands(iEAZ A R % Attributename is
NULL % 3 & 2]%7 > #] 2 Element node £? Text node 7 Attributename ‘¢ 3 NULL) -

#-4% Attribute node P % EH & 75 4 content #f B TR T B AL TT o
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select n9.filename, n9.tagid

from node_information n9

where n9.dgnodeid = 9 and n9.attribtename is null and
n9.prefixcontent = ' This is last location for order item 1’

B 3.4-9 EX Q6 #& 3% {s e17 SQL commands

3425 S EREHE T

DataGuide ¢ 3% % £ B /CBILF B A RA #3) § “ 2 XML ¥ & i i
AF g A4 A (5 IS4 o & i # EX Q7 /DOCUMENT/CUSTOME
R/ORDERS/ITEM[PRODUCT/text() = “Shovel”] % ] » B 3 3¥ e js# 2 7 DOCUM
ENT/CUSTOMER/ORDERS/ITEM £ /DOCUMENT/CUSTOMER/ORDERS/ITEM/PRO
DUCT/text() @ B2 F B 4 > BE & L & T 5 & * DataGuide & {7 2 2 BT /&R B
ARFEREOTAAEZZFETT Ko

™ EX Q7 % %) > fd_3* DataGuide {& » = —‘5&%4’5‘_? {# DataGuide %h%L 9 & 2k >
¥/ 2 Node Information {é ¥ {75 %%, 9 £7 13 ¢ Element node ; {& ﬁ FES
DataGuide %%, 10 42k > ¥}/ 3 Node Information & ¥ F 1 4 %%. 10 22 14 1 Text
node o ¥ & % 10 22 14 ch Textnode &7 N 7 & % (6 > 7 (B R M5 14 0 Text
node # & pt N FiE i ol F A ra 2 d DataGuide(B) 3.4-2)1F 4o £ & %5 14 Text
node 7% HEH EHHmEL 9 & F_ 139 %fk-‘?” Tl RApene 9 (B 3.3-1)1 7 AR 413

¥ -
W 5Eh2 R4

AP HE - B R HE sl BB A XML ¢ P chdeds R R
(startlocation)£? ¢ 1+ & 4% = ¥ (endlocation) > & * < i & 8Lz B > % 2 1973 B & 8
A FH ARTAM B(F 2B 3 M GOt B AT R - Y B o &
EX Q7% » > 2 &gL9 aredniz¥ - 3 EN2 25810 7 # g% F 25 4p

e v B3 e - RN Y RSB 14 A BEREE R 2 2 B
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9~10~13~14 $rtipl - 2 EPGFEY B 34-11) 0 fe & P Azdp i iz g B2 4%

=% > B 3.4-10 5 EX Q7 # 4% {4 ¢ SQL commands °

select n9.filename, n9.tagid

from node information n9,n10

where n9.dgnodeid = 9 and n9.nodeid = 0 and

nl0.dgnodeid = 10 and n10.attributename is null and n10.prefixcontent ="' Shovel '
and

n9.startlocation <= n10.startlocation and

n9.endlocation >= n10.endlcoation

Bl 3.4-10 EX Q7 ##£ (S 1 SQL commands

@ am 7 ST TTTTTTS \

I |
DOCUMENT } O ELEMENT NODE }
I I
I I
(2,16) } A ATTRIBUTE NODE }
CUSTOMER I |
I I
I
| D TEXT NODE }
° (8,16) | |
| Abc String-value |
ORDERS N ___. !
(o) ©.12) (13,16)
ITEM ITEM

AVAN SON NON ROB

YEAR PRODUCT | NUMBER [ Tisis | PRICE [ Thsis D PRODUCT e PRICE
- (s ] m'am, (0310) | wowion | (1111 | weaton | (12[12) | rcin (14)14) i (16{16)/ e
0:12) G.12)| g e o qte | (13,16) | e =
9,12) 9,12) 9,12) 9,12) (13,16) (13,16) (13,16)
(10,10) (11,11) (12,12) (14,14) (15,15) (1 ,16)

Bl 3.4-11 %4 g6 i Tcustomers.xml ; 7% i 344 4] §)

[ -

V)
1%;5;

g 8Lz R R H T #c

XRel »i2¢ » FTHEAR PathfE T2 2T ¢ 3d REBL T~
FagS B RS T M pie - ERATAT NHETI E B A g ek
2 FETHE o k% iEE EX8 : /DOCUMENT/CUSTOMER/ORDER-

SATEM[@ID = ‘2’J/PRICE/text()% & > ¥ & % 545 37 H T p BILS3LD @&

gm

2 B RRE 0P RAFE S LRI FRENEE)



» /DOCUMENT/CUSTOMER/ORDERS/ITEM
» /DOCUMENT/CUSTOMER/ORDERS/ITEM/@ID
» /DOCUMENT/CUSTOMER/ORDERS/ITEM/PRICE/text()

Bl 3.4-12 7 EXS8 i i XRel # #£ -7 SQL commands - ¢ SQL Commands # ¥ 1/
FhR-BAgagel 24 B Eeha2 v 7 i (Tregion Y o n iFRETE &2
7 (n-1)= e region i& ¥ (T 5 0-join)¥? n = equal-join 3F & - iz & XRel 22575 12 &

L

BA GG RN LAY 0 MR G H- B AR R ki M HTRAT -

select t3.docNAME, t3.start, t3.[end]

from Path p1, Path p2, Path p3, Element el, Attribute a2, Text t3

where pl.pathexp = /DOCUMENT/CUSTOMER/ORDERS/ITEM' and
p2.pathexp = /DOCUMENT/CUSTOMER/ORDERS/ITEM/@ID' and
p3.pathexp = /DOCUMENT/CUSTOMER/ORDERS/ITEM/PRICE' and
pl.pathID = el.pathID and

p2.pathID = a2.pathID and

p3.pathID = t3.pathID and

el.start < a2.start and el.[end] > a2.[end] and

el.start < t3.start and el.[end] > t3.[end] and

a2.s_vaule = ‘2’

Bl 3.4-12 EXS8 i%iF XRel # 3% 70 SQL commands

3 > 2 2 DataGuide i® 5 L5 4 3% 0% 51 > DataGuide & 2B 1 < 2 R4
? ¢ Element node ~ Attribuete node £ Text node > = 3 ",% equal-join i& ¥ #7{- % OpF
Bk e p8BB  H 2 5 AFFT R Y B F fodrz K ok S BRRR BT
G BL2 B nBE b e AT BT R R B P RER ST BE2 Bk AT Bz
R 2. > &t 1§ i father - gfather ¥7 ggfather i {7 & B2 [ (i %7 o -/ & c0 B-join

3 5 equal-join 0 1L PE Xk E PERT o
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select n12.filename, n12.tagid, n12.prefixcontent

from node information n9, node_information n9 1, node_information n12
where n9.dgnodeid = 9 and n9.nodeid = 0 and

n9 1.dgnodeid = 9 and n9.attributename = 'id' and n9.prefixcontent = 2' and
nl2.dgnodeid = 12 and n12.attributename is null and n12.nodeid > 0 and
n9.tagid = n9_1.father and

n9.tagid = n12.gfather

Bl 3.4-13 EXS8 # i ~# 7 > ;2 # 3 7 SQL commands

3.42.6 & 28 5 (Ordinal)¥2 & 2R i+ % (Location) & & ix i£

#1245 XPathCore grammar * Predicate ¥ 2 i 27 g7 & B &gz B =% o
w2 T AR R RSB T Ap e S8 LA S BE R ) @ grammar P
ParenthesizedExpr ¥ (B 4k 2 if 238 {7 T 5% & 8hd 198 2o T 4 374p b BT T3 2 BT
Mg Rt o] & AP 4o e i * DataGuide ¥ Node Information % 3% 3% = f88 &

ey Pk R

114k % % # EX9 : /DOCUMENT/CUSTOMER/ORDER/ITEM[2] & & » ¥ % & 4%
% 43* 1 Elementnode ¢# % ORDER en& Bt > H45 AT 5 fale & 8L L 40 &8k
"§ B % 2 ¢ Element node ° ™ Rl 3.3-1 # i< i "customers.xml | 7% & F L]
BIEP > 2745 D& R %35 13 ¢ Element node » #* 4] * Node Information ¥
elementorderofsamenameunderparent #f = & & & 8F R F ant 4 o B 3.4-14 :

EX9 ## 3% {s v SQL commands °

select n9.filename, n9.tagid

from node_information n9

where n9.dgnodeid = 9 and n9.nodeid = 0 and
n9.elementorderofsamenameunderparent = 2

Bl 3.4-14 EX Q9 #& ¥ {4 ¢0 SQL commands

14 % i #* EX10 : /DOCUMENT/CUSTOMER/NAME)[2)/FIRST NAME % &

3_3* 48 B /5 (/DOCUMENT/CUSTOMER/NAME) 2_ g /& "8 B % 2 ¢ Element node
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f¢ > # % #* Element node ™ 7 Element node ¢ # % FIRST_NAME ifé BLAE 8 % 52
Erfpen 2 LALL P ok g B % S B 3.3-1 ¢ ihik #4555 20 ¢ Element node > #* i

* pathorder # = X ¥ e fAE TR oot #o B 3.4-15 % # 4% 12 7 SQL commands e

select n5.filename, n5.tagid

from node_information n3, n5

where n3.dgnodeid = 3 and n9.nodeid = 0 and n3.pathorder = 2 and
n5.dgnodeid = 5 and n5.nodeid = 0 and

n3.startlcoation <= 5.startlcoation and

n3.endlcoation >= n5.endlocation

B 3.4-15 EX Q10 ## 3 #$ 1 SQL commands

IS BEB BFE bl R S0 RRAAFI L RSB FHS &
BEFEE Pt T =g LA Ba- 2 2P IR g o d WHRRGLE
B~ preorder traversal » A P F U F LR Bk L G- Bk A ER o Uk A ER
EX11 : /DOCUMENT/CUSTOMER/NAME[[FIRST NAME/text() =“Susan”] BEFORE
[/DOCUMENT/CUSTOMER/NAME/FIRST NAME/text() = “Nancy”]] % & » 7 # % !
Element node % # % NAME & iR & %5 &7/ > & > ¢ NAME & g-3%7
FIRST NAME % Susan ® =% &+ ¥ - B4 FIRST NAME i Nancy 7 NAME &
BERFZ W oo MR R4 2B 34-16 P BPReMERE F - FRIE 0 RS
Predicate ; #=2 %89 & 5 % = i£8 /5 » 3 f27% L Predicate o 3% i #-13 £ Predicate i i% ¢

Text & BLiE (7 =% F aut ¥ > B 3.4-17 5 # 4 {5 70 SQL commands °
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@

DOCUMENT

CUSTOMER

VAN N

TYPE NAME ITEM
LAST | FIRST
FIRST_ [susan | [ customert | NAME | NAME
A[i NAME

Bl 3.4-16 EX QI1 4_3% /< ]

select n3.filename, n3.tagid

from node_information n3,n5 1,n5 2

where n3.dgnodeid = 3 and n3.nodeid = 0 and

n5_1.dgnodeid = 5 and n5_1.attributename is null and n5_1.prefixcontent = 'Susan'
and

n3.startlocation <=n5_1.startlocation and

n3.endlocation >=n5_1.endlocation and

n5 2.dgnodeid = 5 and n5_2.attributename is null and n5_2.prefixcontent = 'Nancy'
and

n3.startlocation <=n5_2.startlocation and

n3.endlocation >=n5_2.endlcoation and

n5_1.startlocation > n5_2.startlocation

B 3.4-17 EX QI1 # 3 {2 e SQL commands

IR FEEFREEREEE s SRR R R S S
NEEREEE S SRS ZIES S SRERE ST R 2 ) AR FE 2

#& 3% pF > DataGuide ¥ Node Information = %/ 422 SQL commands # # 4] - fic
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& 1+ XPathCore grammar 4= » #-if § AR ER » 347 B2 Y 0§34 B2
17 % XPathCore & % + ¢ {¢ » ¥ & 4 “7¥ )& 50 SQL commands ° 2|47 % % 3 O

FEFmaE i g2 APRIE e § AARF TEFRP o

61



£ 2 - 3

AR AR A RS RER TG E SR TRP Y 52 %) 8
F P

- &R ita §21 XPathCore ¥ 2 3 3 2|47 7% 17 » A i* %3 Design Patterns *
Interprreter #-3] » 444 & B 3% 3 T & 41 2 2 (XPathCore grammar) » ™ % 3K 30 @
il e fEiE e DR R o

%o &4 BN e A XPathCore 347 e 27 - Bk |z e d > ¢ 2
17 B % = 2|47 XPathCore + #7 {4 » 7 # XPathCore + # & # = 48 % & 7 SQL
commands o #* &~ £ § Z 304 a~ B A 2 2 4o DataGuide fB B FALE £

2= b~ ¥ % P S 4 37 22 DataGuide 7t ¥t~ ¢~ XPathCore grammar ¥ % i Expression

= SQL # 4 15 1

4.1 XPathCore #2335 2477 1F

%‘n\;\.\
-gn\

4442147 XPathCore ¥ % 3£ 35 e f 172 % » 2V 4% 7 Design Patterns[10]¥ 7
Interpreter % Interpreter 3¢ # ¥ i¢ * T & regular expressions(2 4 ff - 5 regex)
i~ FE R - B oregex ~ W regex 247 B(L fRFE) o 4R A Wiy 0 ATy
*¥ éjf% XRel #4] Z_regex = ;2 &2 W3C 1 XPath » @ 3|47 B e § (72 f#%zr’ﬂ 4.1-1 #7
Ao AP R P e BRI NSEEPNFESEF LR P ES N Rl

h 12K A S 3z e expression & ¥ & #7 7 XPathCore 73 Expression ©
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Context

AbstractExpression

Client S >

Interpret(Context)

I

TerminalExpression NonterminalExpression <>

Interpret(Context) Interpret(Context)

B 4.1-1 Interpreter 4

411 $#ER R

AbstructExpression (RegularExpression)

- B4 RFZ MY S BT 3 o0 Interpret()d % (F o

TerminalExpression (Step ~ BasicExpr ~ CompareOp)

- R T B RS e Interpret()4f 17
- REFGE-BHBpEELOE B

NonterminalExpression (Query -~ PathExpr -~ RegularExpr -~ Predicate -

ParenthesizedExpr ~ Comparison ~ ArithExpr)

- 4%} grammar ¥ * — i Expression(R ::= RIR2...Rn) » & fiz + — 1B #f %] (= e
£4p R)

- #HER ~R, 2 FF - B H5 &K - B AbstructExpression 3] %] shReference-

- EE - BREABEL F &0 Interpret() o Interpret( )i ¥ ¢ %
R; ~ R, e7 Reference ifix r¥ vl p 2 o

Context
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» Client

- BRHEF 22 (REO)PFCLF DR RF AN R F 2 A
NonterminalExpression £ TerminalExpression #f %] g i i 48 #7 4 = o

- 3 {7 Interpret()d% i

412 RHF LW g e 5

> B Aehregex o Client f 22 = Ao % 3% #Fx © ¢ 2 #F Context 47 45 1 » X

fs #-db % 3T 7= 2 % NonterminalExpression 7 Interpret()34 7 °

» # - i NonterminalExpression & 238 ¢ 2 @& * | p & éh3 38 & ;% & Interpret() %
# T p & e Interpret() - # — B TerminalExpression £ TerminalExpression B Z_3
vhiw B b enf o

> & - & gkanInterpret() € * I| Context % i P~2147 B ak ik o
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4.2 XPathCore # % 3% 3 #& ¥ 5+4
4.2.1 DataGuide £

DataGuide #* % #75 XML v * & pajd b GUR; M55 s AR P st 3

BARR - ¥ 7 SEF XML © 2ATH A 7 BF3 B0 B3 5 PR O RIS TR

& 1 DataGuide table ¥ - B] 4.2-1 5 DataGuide £ £ e #5245 > FLP 4o v #8-A8 55
SUF R ¢ 0 DataGuide table £ AT & 3o R 0 0 Bk R Bl (TRL AP

St o gt AR - B R R s (jdoc) 0 v @ - B DataGuide % 1f
(dgArray_R) -
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| RECONSTRUCTDG(jdbc)

1 rs «— EXECUTEQUERY(jdbc, “select count(*) from dataguide”)

2 while NEXT(rs)

3 count — GET(rs, 1) /#v% 1 B i~

4 dgArray R[] < DATAGUIDE;, i « 0 to (count + 1)

5 dgArray_R[0] « NEWDATAGUIDE(“root”)

6 SETDGNODEID(dgArrat_R[0]) <« 0

7 e—1

8 rsl « EXECUTEQUERY(jdbc, “select * from dataguide™)

9 while NEXT(rsl)

10 id — GET (rsl1, 1)

11 dgArray_R[e] = NEWDATAGUIDE (GET (rsl, 2))

12 SETDGNODEID (dgArray_R[e]) « id

13 e++

14 rs2 «— EXECUTEQUERY (jdbc, “select * from dataguide™)

15  while NEXT (rs2)

16 nodeid «— GET(rs2,1)

17 parented «— GET(rs2,3)

18 for m < 0 to (count + 1)

19 if GETDGNODEID(dgArray_R[m]) == nodeid

20 for j « 0 to (count + 1)

21 if GETDGNODEID (dgArray_R[j]) = = parented

22 SETDGPARENT_R(dgArray R[m]) < dgArray R[j]

23 if GETDGNODEID(dgArray_R[m]) = = parented

24 for k < 0 to (count + 1)

25 if GETDGNODEID (dgArray_R[j]) == nodeid

26 SETDGCHILD_R(dgArray R[m]) < dgArray_R[j]
|27 return dgArray R

Bl 4.2-1 = DataGuide 5 $i 45
4.2.2 BIE 3 3¢ DataGuide g ¥

A XML # 2 P RIS AP ISRt Y o0 DataGuide £ {7+ %> §
4.2-2 5 vt $E IS A3 ¢ DataGuide S 35685 0 0 i 5085 35 X A de & Bh(source)

P& & Bk - fi(target) > = @ p 4% & 2oL 5 (targetnode)
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TRAVERSEDG(source, target) /433 f& type d # v 3544 2
1 targetnode([]

2 iftype==1 /4378 - & %

3 if source !=null && target == “*”

4 for i < 0 to GETCHILDNUM(source)

5 targetnode[] « GETCHILDREF(source , i)

6 return targetnode

7 else if source != null && target != null

8 for j < 0 to GETCHILDNUM (source)

9 if GETCHILDNAME(Ssource, |) == target

10 targetnode[]«< GETCHILDREF (source, i)
11 return targetnode

12 else if j==(GETCHILDNUM (source) + 1)
13 return null;

14 elseiftype==2 //43* % k %

15 if source !=null && target == “*”

16 return error;

17 else if source != null && target != null

18 targetnode[]«<— DOUBLETRAVERSE(source, target)
19 return targetnode

20

21 DOUBLETRAVERSE (s, t) //source & BL% target & Bk & fi
22 targetnodel[]
23 for k < 0 to GETCHILDNUM (5)

24 if GETCHILDNAME (s,k) = = target

25 targetnodel[] < GETCHILDREF (s, k)

26 DOUBLETRAVERSE (GETCHILDREF (5,k),t)
27 else

28 DOUBLETRAVERSE (GETCHILDREF (5,i),t)

29 return targetnodel[]

Bl 4.2-2 % #5437 ¢ DataGuide % #48

4.2.3 % i@ Expression 7 SQL & 3% i

XPathCore 247 B4 X XPathCore & 2 + ¢ » 2| %7 % & & 3% /2 (grammar)
AFEFREUAAN RF 2R e RF2HY 5 - B %f*,:i‘;,!«(expression)‘gri g Jedk
& 2hk A (R p &= grammar P 3 expression ek fi) o AP G E B & 8L A 07
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o> #3273 e e SQL e 4] o

T RN P RLHE - B expression #TE EJT o SQL 4 5 4] 18 7 R #5248

fo B P > @ AX|YTE — B expression FF L FE L AR TSR AP Bk A G o
¥t RS T AL R
> 7 XML~ # f**}?“‘ L A ) R I A e ) S G I N = - o

B € &4 & — B SLQ command - § {FpF#-#7 & 4 ¢H SQL command 3s4%
> 374 4 e DataGuide & 84~ & p o

> - B expression ek fi(type) ¥ 5L¥t & I XPathCore grammar(Gi % Bl
3.4-1)¥ ehexpression K i o b4 @ % % CompareOp expression object ;& A& &
3.4 729 N %5 “BEFORE” -

> P hE 2 AR ﬁ’ﬂr — i expression & € 31 {7 p ¢ ¢+ expression (7 SQL

kO 50 e
4.2.3.1 Query

Query #* % - ¥ = & 11 XPathCore % 7 ;% o {ix ¥ expression ¥ &3 - B
Feavk e g 4 T - B Query )J'}%L— f#+ PathExpr; G5 Bl 3.4-1) o &3 441
FR A4 ¢ - PathExpr 73 4 3% cn¥ =4 & 8L 7 SQL # 4% ¥ ¥ #4975 = 5 SQL
commands !/ union 2 & - B] 4.2-3 % & 0 T & X 3 PathExpr(g_pathexpr) -

v @88 {8 9 SQL commands F 8 o
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QRUEYTRANSFER(q_pathexpr)

1 ifq_type==1 //H "% Query : : =PathExpr ¥

2 gkeynode « g_pathexpr. PATHEXPRTRANSFER() //#4 {7 + pathexpr ¢
SQL ## # 3 5% I 2 #4835 /%% gkeynode

3 keynodesize < GETKEYNODESIZE(gkeynode)

4

5 for i < 0 to keynodesize

6 nodeid — GETKEYNODEID(gkeynode, i) //gkeynode * % i & &
7 ADDSELECT(nodeid) < “n” + nodeid + “.filename, n” + nodeid +
“tagid”

8 ADDFROM(nodeid) « “node_information n” + nodeid

9 ADDWHERE(nodeid) < “n” + nodeid + “.dgnodeid = + nodeid +
“and n” + nodeid + “.nodeid = 0”

10

11 for j « 0 to keynodesize

12 keynode «— GETKEYNODE(gkeynode,j)

13 select_command « GETSELECT(keynode)

14 from_command <« GETFROM(keynode)

15 where_command «— GETWHERE(keynode)

16 if keynodesize = =1 | j = = (keynodesize-1)

17 return “( select” + select_command + “from” +
from_command + “where” + where_command + <)

18 else

19 return “( select” + select_command + “from” +

from_command + “where” + where_command + ) union”

B] 4.2-3 Query expression &+ SQL 2_ & #i/5

4.2.3.2 PathExpr

PathExpr # XPathCore grammar ¥ & % 5% B B I27 4 77 3% > BRAH % ¢ 4.
FIRLSEE LGV H S pkeynode)e & PathExpr ¥ - £ 5 T 87 b cpe oK
RGHEY A H 341D WP T
» Rim- ¢ %7 PathExpr 5 - % RegularExpr » @ RegularExpr 7 & &

BE A & R -
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B R Rzt A7 PathExpr d ¢ RIS BB ARA > BB & A

> GRimw 27 1 457 ¢ PathExpr ¢ ParenthesizedExpr B 4p » #-:2 (7 T £ & gt
DRSS TATIRRAETALZBRSER ) 2R FEE .
STk AP AR BRI IE 73 R chAaR s SQL M 4] o B 4.2-4

% e FeAS 0 U $ % + RegularExpr~+ ParenthesizedExpr~+ Predicates(p_regularexpr,

p parenthesizedexpr,p_preidcate) » w & #14_ 2% &5 enk =4 & 2L+ 7)) (pkeynode) °

PATHEXPRTRANSFER(p_regularexpr, p_parenthesizedexpr,p_preidcate)

1 p_source, p_target //B.jE 4 3 d p_source & 2L 4, % p_target & 2
2 pkeynode[] /7 % pkeynode i iz4fEs T 4 3% &gk

3 if p_type==

4 SETSOURCENODE(p_regularexpr) < p_source

5 pkeynode[] « p_regularexpr.REGULAREXPRTRANSFER() //3% {7+
p_regularexpr 7 SQL & # I #-# keynode 45 %% pkeynode

6 return pkeynode

7

8

9

else if p_type==
p_source «— RECONSTRUCTDG //d DG {2 & 2L 44 3>
10 SETTRAVERSEDGTYPE(1) //dp T A A1 = H B 43+
11 SETSOURCENODE(p_regularexpr) « p_source
12 pkeynode[] « p_regularexpr.REGULAREXPRTRANSFER()
13 return pkeynode
14
15 elseifp_type==
16 p_source < RECONSTRUCTDG
17 SETTRAVERSEDGTYPE (2) //4p T A+ A1 & & B A fra3?
18 SETSOURCENODE(p_regularexpr) « p_source
19 pkeynode[] « p_regularexpr.REGULAREXPRTRANSFER()
20 return pkeynode
21
22 elseifp_type==
23 a[] < p_parenthesizedexpr.PARENTHESIZEDEXPRTRANSFER()
24 par_nodesize « GETKEYNODESIZE(a)
25 if GETTYPE(p_preidcate) =1 //i2 5 predicateExpr
26 for i < 0 to par_nodesize
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|27 SETTRAVERSEDGTYPE(1) //ip A+ 31 = H A 437

28 SETSOURCENODE(p_regularexpr) < GETKEYNODE(a,i)
29 pkeynode[] «— p_regularexpr. REGULAREXPRTRANSFER()
30 return pkeynode

31 else //3 predicateExpr

32 for j < 0 to par_nodesize

33 SETSOURCENODE (p_predicate) < GETKEYNODE(a,j)

34 p_predicate.PREDICATETRANSFER() //#% {7 p_predicate #&
# SQL

35

36 if GETTYPE (p_preidcate.pr_comparison) = =1 //iE4c[]3<
#F

37 par_nodeid « GETKEYNODEID(a, j)

38 ADDFROM(nodeid) « “node_information n” + nodeid
39 ADDWHERE(nodeid) « “n” + nodeid + “.dgnodeid =" +
nodeid + “and n” + nodeid + “.nodeid = 0”

40 ADDWHERE (nodeid) « “n” + nodeid + “.pathorder = ”
+ GETNUMBER(p_predicate)

41

42 SETTRAVERSEDGTYPE (1)

43 SETSOURCENODE(p_regularexpr) «—GETKEYNODE (a, j)
44 b[] «—p_regularexpr. REGULAREXPRTRANSFER() // %
p_regularexpr £ keynode

45 //& = @ w e keynode © § 2 P p_source iE {7 i B vt 4
46 for r — 0 to GETKEYNODESIZE (b)

47 reg_nodeid «— GETKEYNODEID(b, r)

48 ADDWHERE (reg_nodeid) < “n” + reg_nodeid +

“filename = n” + nodeid + “.filename and n” + reg_nodeid + “.startlocation >=
n” +nodeid + “.startlocation and n” + reg_nodeid + “.endlocation <= n” + nodeid +

“.endlocation”

49 pkeynode[] < b

50 return pkeynode

51

52  elseifp_type==

53 /[ &+ p_type == 4 ef23% ¢ 9 SETTRAVERSEDGTYPE ()4 2 r ¥ »
“ “%

B 4.2-4 PathExpr # 4 SQL 2. & #t45
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4.2.3.3 RegularExpr

RegularExpr & — i3 12} 7 Step ¥2 F 1 12+ #1 Predicate #7224 » d ¢/ #: R

e RegularExpr i & 5 = ta~— ifB 8 d 37 5 B Step #7422 »b~ & * Predicate

T ouE P4 4 RE 9% 5t o & RegularExpr » — £ 3 = f& R R 8 w4 /)
g p F F

i TREBFRECH B 425 5 omEEMB T HXF Step(r_step) ~ F

Predicate(r_predicate)f-+ RegularExpr(r_regularexpr) > v @& g4 s 4 3% k& =4 chi- 2k

£ & (rkeynode) °

REGULAREXPRTRANSFER(r_step, r_predicate, r_regularexpr)

1
2
3
4
5
6
7
8

Element

9

10
11
12
13
14
15
16
17
18
19
20
21

r_source, r_target /RKm&2 o p g gL
r_keynode[] //3%*cd Step 45 F| bl 4 5 2
nodesize « GETKEYNODESIZE(r_keynod)

ifr_type==1 /kiw-

if GETTYPE(r_step)==1 //§ Step » Element node
e[] < TRAVERSEDG(r_source, r_step.STEPTRANSFER()) //P

SETKEYNODETYPE(€e[]) < ‘Element’ // P 1& & BL2k % 3| i &

r_keynode «— e

else if GETTYPE(r_step) ==2 //§ Step % Attribute node
SETKEYNODETYPE([]) < ‘ATT’
r_keynode «— e

else if GETTYPE(r_step) ==3 //4 Step 5 7 'L & gk & FLFF(*)
e[] < TRAVERSEDG(r_source, r_step.STEPTRANSFER())
SETKEYNODETYPE(e[]) « ‘Text’
r_keynode «— e

else if GETTYPE(r_step) ==4 //% Step % Text node
SETKEYNODETYPE(e[]) « ‘Text’
r_keynode «— e

J/#-2_ % ¥ 2t r_source 1 SQL T3 @ 1L 3 & 37 & 2h(r_keynode) *

fori<Otonodesze
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23 ADDSELECT(r_keynode) <« GETSELECT(r_source)

24 ADDFROM(r_keynode) «— GETFROM (r_source)

25 ADDWHERE(r_keynode) «— GETWHERE (r_source)

26

27 if GETTYPE(r_predicate) ==1 //3 predicateExpr ii%

28 for j < 0 to nodesize

29 nodeid «— GETKEYNODEID(r_keynode, j)

30 SETSOURCENODE(r_predicate)
«—GETKEYNODE(r_keynode,j)

31 r_predicate. PREDICATETRANSFER() //34 {7 r_predicate #&
# SQL

32

33 if GETTYPE (r_predicate.pr_comparison) = = 1//i4r[]3<#c
%

34 ADDWHERE(nodeid) « “and n” + nodeid +

“.elementorderofsameunderparent = ” + GETNUMBER(r _predicate)
35 else

36 /1% %R & SQL T A5tk » ] QL & 4 - #
AW

37 CLEARFROM (nodeid)

38 CLEARWHERE (nodeid)

39 pre_ nodesize «— GETKEYNODESIZE (r_predicate)

40 for g « 0 to pre_ nodesize

41 pre_ nodeid «— GETKEYNODEID(r_predicate, q)
42 ADDWHERE(pre_ nodeid) < “n” + pre_ nodeid +

“filename = n” + nodeid + “.filename and n” + pre_ nodeid + “.startlocation >=
n” +nodeid + “.startlocation and n” + pre_ nodeid + “.endlocation <= n” + nodeid +

“.endlocation”

43 ADDFROM(r_keynode) <« GETFROM (pre_ nodeid)
44 ADDWHERE(r_keynode) «— GETWHERE (pre_
nodeid)

45 return r_keynode

46 elseifr_type==2 //}k=n= > Textnode ¥ Attribute node ) Jf k-
47 if GETTYPE(r_step)==1 //% Step % Element node

48 e[] < TRAVERSEDG(r_source, r_step.STEPTRANSFER()) //P &
49 SETKEYNODETYPE([]) < ‘Element’ // P & & 8Lk = 3| i 5
Element
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50 r_keynode < e

51 else if GETTYPE(r_step) ==3 //% Step = # VL& BE & FLPF(¥)

52 e[] < TRAVERSEDG(r_source, r_step.STEPTRANSFER())

53 SETKEYNODETYPE(€E[]) « ‘Text’

54 r_keynode < e

55 for i < 0 to nodesize

56 ADDSELECT(r_keynode) <« GETSELECT(r_source)

57 ADDFROM(r_keynode) «— GETFROM (r_source)

58 ADDWHERE(r_keynode) «— GETWHERE (r_source)

59

60 if GETTYPE(r_predicate) =1 //iZ 3 predicateExpr /%

61 for j < 0 to nodesize

62 SETSOURCENODE(r_regularexpr)
«—GETKEYNODE(r_keynode,j)

63 SETTRAVERSEDGTYPE(l) //4p %A 318 & H & 43*
64 pkeynode[] « r_regularexpr. REGULAREXPRTRANSFER()
65 return pkeynode

66 else if GETTYPE(r_predicate)==1 //3 predicateExpr fi-i%

67 for m < 0 to nodesize

68 nodeid «— GETKEYNODEID(r_keynode, m)

69 SETSOURCENODE(r_ predicate)
«—GETKEYNODE(r_keynode,m)

70 r_predicate. PREDICATETRANSFER() //34 {7 r_predicate #&
# SQL

71 if GETTYPE (r_predicate.pr_comparison) = = 1//i 4[] 3 #c
%

72 ADDFROM(nodeid) « “node_information n” + nodeid
73 ADDWHERE(nodeid) « “and n” + nodeid +
“.elementorderofsameunderparent = ” + GETNUMBER(r _predicate)

74 SETSOURCENODE(r_regularexpr)
«—GETKEYNODE(r_keynode,m)

75 SETTRAVERSEDGTYPE(l) //4p %A 318 & H & 43*
76 pkeynode[] « r_regularexpr. REGULAREXPRTRANSFER()
77 return pkeynode

78 else //Predicate :H i v

79 CLEARFROM (nodeid)

80 CLEARWHERE (nodeid)

81 pre_ nodesize — GETKEYNODESIZE (r_predicate)
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o forq P topre_nodes|ze
83 pre_ nodeid «— GETKEYNODEID(r_predicate, q)

84 ADDWHERE(pre_ nodeid) < “n” + pre_ nodeid +
“filename = n” + nodeid + “.filename and n” + pre_ nodeid + “.startlocation >=

n” +nodeid + “.startlocation and n”” + pre_ nodeid + “.endlocation <= n” + nodeid +

“.endlocation”

85 ADDFROM(pre_ nodeid) < “node_information n” +
pre_ nodeid

86 ADDWHERE(pre_ nodeid) « “n” + pre_ nodeid +
“.dgnodeid = + pre_ nodeid + “and n” + pre_ nodeid + “.nodeid = 0”

87 ADDFROM(r_keynode) <« GETFROM (pre_ nodeid)
88 ADDWHERE(r_keynode) «— GETWHERE (pre_
nodeid)

89 SETSOURCENODE(r_regularexpr) «—
GETKEYNODE(r_keynode,m)

90 SETTRAVERSEDGTYPE(1) //3p A3 = H & 4
=

91 reg_ nodesize « GETKEYNODESIZE (r_regularexpr)

92 for p < 0 to reg_ nodesize

93 reg_ nodeid «— GETKEYNODEID(r_regularexpr, p)
94 ADDWHERE(r_regularexpr,) < “n” + reg_ nodeid +

“filename = n” + nodeid + “.filename and n” + reg_ nodeid + “.startlocation >=
n” +nodeid + “.startlocation and n”” + reg_ nodeid + “.endlocation <= n” + nodeid +

“.endlocation”

95 pkeynode[] « r_regularexpr.
REGULAREXPRTRANSFER()

96 return pkeynode

97 elseifr_type==3 //}kim=

98 /[ &+ p_type == 2 #F23% ¢ 9 SETTRAVERSEDGTYPE ()4 2 0 7§ 1%

B] 4.2-5 RegularExpr #& 4% SQL 2_ i %t 45

4.2.3.4 Step

Step 7 XPath grammar # 5 ¥ # F#(Location step) » ¥ 14 i* & ~ % & B
Bl 6B B A B () S F W SRS R IR - Step 332§

i SQL o1 15> v I f F 4k it Step At i w AR G- fd o
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4.2.3.5 Predicate

Predicate ¥fdp T & B 1% predicate » @ ‘[’ ~ ‘]’¢ 7 Comparison > & SQL
PP pEE Jeef el g2 3 prcomparison I ¥ -5 pr comparison 72 keynode 4p

MM B e dhkeynode I ¥ w g o
4.2.3.6 ParthesizedExpr

# 70 &- ¥ - BB S i predicate’ @ v ParthesizedExpr ¢ @ e+ predicate &+

4y

Vi BeF o b SQL #eipEE e el i ¢ eh3 par pathexpr o ¥ 2 #

par_pathexpr ¢ keynode 35 i%.% p & rkeynode I 2 w i -
4.2.3.7 BasicExpr

BasicExpr 7% XPath grammar # 5 A 298+ > 7 208 & literal ~ &%
number)£? Null - Step /2 % H (F# & SQL #h1 i > ¥ & § # 3% & BasicExpr
p P F p

APz AR G- 4 .
4.2.3.8 Comparison

Comparison 5 — B = Bt ;8 > v oud B - 3 arithexpr & d & B+
arithexpr £ — i + compareop *7i = o f o %+ arithexpr ¥ 5
BasicExpr> @ {é ﬁ F R & 3 arithexpr (i /RiE (77 F if 2 gl f e i om HRAS o

E XS B S arithexpr 22 - 3+ compareop ° w @ & [T 4 3 k35 & gL 5

(arith_1keynodeid) -

76



COMPARISONTRANSFER(C_arithexprl, c¢_arithexpr2, c_compareop)
1 c_source, c_target

2 c_arithkeynodel[],c_arithkeynode?2[]

3 ifc_type==1

4 if GETTYPE(c_arithexprl)==1 //#E4r c_arithexprl 5 BasicExpr
i

5 c_arithexprl. ARITHEXPRTRANSFER() //34 {7 c_arithexprl
SQL # #

6 else

7 // % Comparison ® F 45 3% > /- & F Hic BasicExpr

8 elseif c_type==2

9 SETSOURCENODE(c_arithexprl) « c_source

10 if GETTYPE(c_arithexprl)==1

11 // % Comparison ® F 45 3% > c_arithexprl 7 ¥ 14 & i F

12 else if GETTYPE(c_arithexprl) ==2

13 c_arithexprl. ARITHEXPRTRANSFER()

14 c_arithkeynodel[] «—GETKEYNODE(c_arithexprl)

15 arith_1keynodesize « GETKEYNODESIZE(c_arithkeynodel)

16 c_compareop.COMPAREOPTRANSFER() //34 {7+ c_compareop
SQL # #

17 if GETTYPE(c_arithexpr2)==1 // c_arithexpr2 % BasicExper

18 c_arithexpr2. ARITHEXPRTRANSFER()

19 if GETTYPE(c_arithexpr2.a_basicexpr)==1 //c_arithexpr2 %
literal

20 for i < 0 to arith_1keynodesize

21 arith_1keynodeid « GETKEYNODE(c_arithexprl,i)

22 ADDFROM(arith_1lkeynodeid) <« “node information n” +
arith_1keynodeid

23 if GETTYPE(c_compareop) == 1 //operator 3 % 55,5 8
E2l

24 ADDWHERE(arith_1keynodeid) « “n” +

arith_lkeynodeid + “.dgnodeid = ” + arith_1keynodeid + “and n” +
arith_lkeynodeid + “.attributename is null and n ” + arith_1keynodeid +
“.preficContent = + ¢_arithexpr2.literal

25 else if GETTYPE(c_arithexpr2.a_basicexpr)==3 // c_arithexpr2
% literal

26 for i < 0 to arith_1keynodesize

27 arith_1keynodeid « GETKEYNODE(c_arithexprl,i)
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N ADDFROM(ar|th_1keynode|d )(_no de_mformatlon e
arith_lkeynodeid

29 if GETTYPE(c_compareop) == 4 || GETTYPE(c_compareop)
==5 //operator 3 IS # ISNOT
30 ADDWHERE(arith_1keynodeid) « “n” +

arith_lkeynodeid + “.dgnodeid = + arith_1keynodeid + “and n” +
arith_1keynodeid + “.attributename is null and n ” + arith_1keynodeid +
“preficContent IS( | ISNOT) NULL”

31

32 else if GETTYPE(c_arithexpr2) ==2 // c_arithexpr2 : gt /s

33 c_arithexpr2. ARITHEXPRTRANSFER()

34 c_arithkeynode2[] <~ GETKEYNODE(c_arithexpr2)

35 arith_2keynodesize « GETKEYNODESIZE(c_arithkeynode?2)

36 for i < 0 to arith_1keynodesize

37 arith_1keynodeid « GETKEYNODE(c_arithexprl,i)

38 for k < 0 to arith_2keynodesize

39 arith_2keynodeid « GETKEYNODE(c_arithkeynode2,k)
40 GETTYPE(c_compareop)==3 // =% ' #% BEFORE
41 ADDFROM(arith_1lkeynodeid) <« “node information n” +
arith_1keynodeid

42 ADDFROM(arith_1lkeynodeid) <« “node_information n” +
arith_2keynodeid

43 ADDWHERE(arith_1keynodeid) « “n” +
arith_lkeynodeid + “.startlocation > + arith_2keynodeid + “.startlocation”

44 return arith_1lkeynodeid //#-z & &7 SQL 4c 12w &

B 4.2-6 Comparison & 4% SQL 2. & #E45

4.2.3.9 CompareOp ¥ Arithexp

' 2

CompareOp # 77 7 — BiFE VP nF 5 < > ¥ 12444 & Comparison ¥ = ]
e Arithexpr 1£7 e8> ¢ ER SV H - F ot H - P 3 EETE LS -
CompareOp % SQL ## 3 % 4% & & A 7 IR 5 @ o @ Arithexpr @ 4-%F
¢ 3 a basicExpr ¢ + a_pathexpr i& {7 SQL & #E et vl » 3 0w i@ 973 23§25 e

* ¥ a8 & £ (akeynode) °
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4

e R T AT &0 2 4 80 dofe - DataGuide fECB B 30 TR

ETATE L RUMPA N ER AR TR O ATV HE g B P

i

Eh ARG BE L B AR R AAR] B AR BERAERES A b
SQL # 3 #41] » 24 i* i & — B expression #7i% & 3 X, » i ek Ap ¥ & 9 SQL
EeE iz Ha e > F 245 B9 %2 XPathCore + &5 i L 4p % H SQL
commands » & {5 £ & £ p+ XPathCore + ¢ ¢77 SQL commands < ¥ B F5 3¢ 3o

B ARIL > T P B
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PRBAEL R AR AL EE GV ARS R AT MR-

Flreie b A B PlR T P A SRS R TR R Eona AT e AR DR SRR

A %A B benchmarks -

XML Data

' Text File ' [ DBMS ] [Native XML Engine]

—

RDBMS OO-DBMS

I I
EDTDE B F X | | R EDTD#HSEF &,
I

Benchmarle XRel Edge Monet| |XParent

L J

~
Benchmark2

Bl 5.1-1 7% PLEEAR
»  Shakespeare Benchmark : &2 XRel # 3 4p b o 24 F i % 7 4 YOSHIKAWA, M.
“T# i e XRel i 0 XRel & j# #7841 8 (72 RDBMS 3 5 7% % #) »
BRK (3 &% DID)frsk3 4 (R B &5 )P frrd@m g Ri ol [
F4 2425 &) APFITAFY 22 XRel 22 0 7 444 XRel » }f%
# ¢ Benchmark & {7 2% RI38 &2 v $1 > Jgd &2 XRel » 2 - R RE A7

W R H 7 R s o
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» XMark Benchmark : £ 4p 77 7 A & ¢ 97 % & 0> ;2 (Edge ~ Monet ~
XParent ~ XRel)4p vt o #-3F 15 rngjfv B9 E I 40 I 87 7 AE 32 (72 RDBMS 5 &%
BEAR)ZAT L BRR(F 7 DTD)- A 1 54 1 2 fe[16]7 #1ik  hl & 2kl
Bdp o I AFEY B Q}“J<[16]cl e Benchmark JB|38 0 Bl3E TR B £ B~ 4P
AR ;,;Je[lé] RIS 0 T RBATRIROSESEFTEG o
BTRARSFERT -SRI RABRBAEFHE F 250580

A g kPR ATR * 3|0 Benchmarks 5 % 2 & 383t B F SRpIERE - 29 (71

HRREL % T &P XML ¥ 2 3% 3 22 SQL # 3 b %> ¥ B 7 & B benchmarks

SRIREE R TR (7 RR ) ATER B o

o
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5.2 RERRIERE

BIFBES 5 > 7 R By E 230 H - 3 1.7GHz CPU -~ 1.0G Memory

BA Tt IFE K%L Windows XPe B3 1 £ 3 5 » /2583 2 £ % Java SDK

5.0[20]# Apache 7 Xerces DOM Parser[46]45 fic Eclipse Platform 3.0.1[12]% & B
BB 0 M TR g Ik LR 5 Microsoft SQL Sever 2000 ¢ i * JDBC i& {7

FTALE R % o ¥ % 3% 5 P01 XPathCore grammar & 3 o
5.3 & * e Benchmark @ 4

5.3.1 Shakespeare Benchmark

Shakespeare Benchmark[17]4% 51 it ** XRel = }1%[16] BB BRIy T en

TRk XML 2588747 o & - *iFRT 5 - B XML 2 2% > - 23 37

i» XML ~ i ;}'é’j o o & ?7}-'_ A @ 12 Document-based % 1 > 38 I :‘?—_ “:“j:af# L {8 e

B oo fégr Gt RIRF R DTID » £ 4% 5.3-1 5 Shakespeare ]38 F # 35-km idy

Fo AP TG A RRTHIE RS A FR BRI R T RS R

P

{
“m“‘\

Hoho* 5406 A RA EF 5) e
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% 5.3-1 pl3 AL Shakespeare i£-im /i 2

@ AR () 37

%% ¥ (MB) 7.65

T 2% £ (KB) 506.71

P RSN EE(B) 179,689

v R g R (B) 0

Yo% 3 LR (B) 147,442

P - BT R (15) 57

DR SRS S 406

SRR NN |

v Y bk ER 5

v 0 b ER 1

¥R R R > XRel + ik i 8 GEHR R U UEPORIE 7 AT 0 £

5328 irt A a iRk
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240532 SRz EEAF N BB R IAA
W % 15 % 4 i 50 (2 XPath £ 7 ) W &
/PLAY/ACT ¥ - pi 4w N (E)
/PLAY/ACT/SCENE/SPEECH/LINE/STAGEDIR H - s 475N (R)
//SCENE/TITLE - BAE KA

- BRBEATA TS

//ACT/*/TITLE o w ;
- B Rdp TE B LA

Il R MLEBET ARk LA

/PLAY/ACTI[2] -
Ll ] ¥

d 4 E B T AR R

[ XA

(/PLAY/ACT)[2)/TITLE

/PLAY/ACT/SCENE/SPEECH[SPEAKER = ‘CURIO’] SR B R

- A R LA

/PLAY/ACT/SCENE[*/SPEAKER = 'Steward']/TITLE " e
TR F B R

Ql~Q4 1 & F & HRIT A > AW L HEREAZ - RREA ~ ks
AACHIFRT A3 8 R g TLE B LAY Q5 & Q6 P 5 EEE S 1 chnt ¥ o

Q7~ Q84" BN FIE AR iR T 2§ 5 LRIT A -
5.3.2 XMark Benchmark

s+ Benchmark[ 1] 513 % 2 g[16]7 » FH &R 3 £ F 2 F - B 4p § # 2t
T 2RI E N~ & B references & texte kT 5 4 XMark 7 DTD -
# ¥ 5.3-3 5 XMark plREF AL mfg it o d £ 45 5.3-3 ¢ ¥ 4> XMark A 2
- i~ ch XML = i ;@ Shakespeare P 5 37 i»#] en XML < i #7 % 2 - XMark
v BRH R R A Tk > { #3 Shakespeare(F] 5 4 L & ficE F iF 25,500 @ F A B

EL12) .
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4 5.3-3  BREFTH XMark Fw i B

S SACY 1
%% £(MB) 113
T 35% £ (KB) 113
v Y R EE(B) 1,666,315
v P s i () 381,878
v Y2 3 H R HR () 1,173,732
- SR (7 B (%) 548
SRR U= sVAES 1 25,500
v iEY g s Lk 1
v 29 E X HVER 12
2 e B HER 3

© N AW

10.

11.

12.

XMark €& 7 20 iffe & iF 2 U ETREE AT TG fup e B

Return the name of the item with ID ’item20748’ registered in North
America.(exact match)

Return the initial increases of all open auctions. (ordered access)

Return the first and current increases of all open auctions whose current increase
is a least twice as high as the initial increase. (ordered access)

List the reserves of those open auctions where a certain person issued a bid
before another person. (ordered access)

How many sold items cost more than 40? (casting)

How many items are listed on all continents? (regular path expression)

How many pieces of prose are in our database? (regular path expression)

List the names of persons and the number of items they bought. (chasing
references, join)

List the names of persons and the names of the items they bought in Europe.
(chasing references, join)

List all persons according to their interest; use French markup in the result.
(construction of complex results)

For each person, list the number of items currently on sale whose price does not
exceed 0.02% of the person’s income.

For each richer-than-average person, list the number of items currently on sale
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13.
14.

15.

16.

17.
18.

19.

20.

/z\

TR

-

whose price does not exceed 0.02% of the person’s income.
List the names of items registered in Australia along with their descriptions.
Return the names of all items whose description contains the word “gold”. (full
text)
Print the keywords in emphasis in annotations of closed auctions. (path
traversals)
Return the IDs of the sellers of those auctions that have one or more keywords in
emphasis. (path traversal)
Which persons don’t have a homepage? (missing elements)
Convert the currency of the reserve of all open auctions to another currency.
(function application)
Give an alphabetically ordered list of all items along with their location.
(sorting)

Group customers by their income and output the cardinality of each group.

R R Ty FECU ESS T S Yo NNy 3 T

V3F SRR R 0 GO BN F G BRI BT A S
f"

LT 4 3% ~reference W ¥~ AFfR R G BEor ~ SN ERPEE AL E c B

OFtez iFi > RABAL F s LR 20 P13 RIE LA XMLF E 2 2 07

7 i
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AEAET B SRS TR B (L RAT A 58 BN

> XRel i 57 8F% - BFHRRPF > APUAAFEFLILERRERET
T XRel * i o 4% 54-1 5 XRel FH R % # 2% > 27 23 %% XRel

'\‘?}g% o
> O MENTORREE IR K Rl aut ¥ A RST A8 2 RDBMS g%
T’;u;”ﬁ; CFFBEEE A @ * DID (h XRel 2 82 A3 22 0 A0t

THEE @Y FlafE s TR R R LR E T A 542 5 XRel

Tk

5l B ok 543 5 A8y k512 % 0w d 3t A Microsoft SQL Sever
2000 * 25liE azFakc £ R G 900 B e s Al AP AR text N R B
P d 256Bytes M h - BATIOWE X P T iTF 31 4o XRel ¢ oo
s value 1482 A 57 3 ¥ & prefixContent & 4 o

create table Path ( --2= = Path #
pathID int not null,
pathexp varchar(500) not null,
primary key(pathID)

)

create table Element ( --2& = Element # 2
docNAME varchar(50) not null,
pathID int not null,
start  int not null,
[end] int not null,
[order]  int not null
primary key(docNAME, [start], [end]),
foreign key(pathID) --B# ¥ Path # #& ¢ 7 pathID
references Path

)

create table Attribute (-2 = Attribute % &
docNAME varchar(50) not null,
pathID int not null,
start  int not null,
[end] int not null,
[value] varchar(1100) not null,
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s_value char(256) not null,

primary key(docNAME, pathlD, start, [end]),
foreign key(pathID) --B# 85 Path % #& ¢ < pathID
references Path

)

create table Text ( --2& * Text % f&
docNAME varchar(50) not null,
pathID int not null,
start int not null,
[end] int not null,
[value] varchar(1100) not null,
s_value char(256) not null,
primary key(docNAME, start, [end]),
foreign key(pathID) --B# 85 Path # #& ¢ < pathID
references Path

%4 542 XRel FHLRE 3128

create index index1 on Element(pathID,[order],start,[end])
create index index2 on Path(pathID, pathexp)
create index index3 on [Text](pathlD, start,[end],s_value)
_create index index4 on Attribute(pathID, start,[end],s value)
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A% 543 AT RFTRRZIEE

create index index1 on node information
(dgnodeid,nodeid,filename,startlocation,endlocation)--4* ¥+ Element node(# /) it #&

-+

w

create index index2 on node information
(dgnodeid,attributename,prefixcontent,filename,startlocation,endlocation)-- 4+ ¥+

Element node & T 7 Attribute node £7 text node T4 %

create index index3 on node information
(dgnodeid, nodeid, pathorder,filename,startlocation,endlocation)--4* ¥+ d 3 & 8L T
A7 AR BT T2 BT P8 BT B T

create index index4 on node information
(dgnodeid,nodeid,elementorderofsameunderparent, filename,startlocation,endlocation)
AR R T AR e & 8L L AL BRI B TE R 5

create index index5 on node information
(dgnodeid,nodeid,filename,father,gfather,ggfather)-- 4- ¥+ Element node(¥ /%) (T #& %

create index index6 on node information
(dgnodeid,attributename,prefixcontent,filename, father,gfather,ggfather)-- 4+ ¥+
Element node /& T 1 Attribute node £? text node % ‘%

create index index7 on node information
(dgnodeid, nodeid, pathorder,filename,father,gfather,ggfather)--4- ¥+ d {2 & 2hs T 4

FAPR RS L B L& BRE B TF i R

create index index8 on node information
(dgnodeid,nodeid,elementorderofsameunderparent, filename, father,gfather,ggtather)--
FHARRE R AT AR & B LA BE R (TR 5
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55 BEREFELIT
55.1 XML Query & SQL commands = B3 }4

AP EE ST 0 AP LI XML Query 2 SQL commands 2. [ ¢h
BB ) FTEs A 0 fRBIRTEE T B % 5 4oyt o B = XML Query Benchmark

WRLEETA 7T Ak R

> O REAG 4 SBad P I SRbIRERE -
> OHEAGENFEVH AP I LSRG PERYBEN FELKE
> SEREAP D RELELTRLLT ] MBEGEERR YL A R

BAERIT R - BAELEE) -
> O@ERREA I UARRESHES A A XML ¥ B ORAESRL BHRY 0 @ R0
HEBLAVE B o B TEE R o SR a1l 4 o
> BT SV BB CEGOER 2R -
A g T B R R TR RS R R A H s e0 SQL
commands P w f& > % (Edge ~ XParent ~ Monet ~ XRel)erifedk B2 2 FR 34 A 77

THP R
5511 gejz Az

XML =~ ¢ RDB # 8~ 7 W a3 mfﬁ]]“—}— ’]35-”71 A om TR
FHeodom i XML ~ # 2 RDB & 2 B2 7472 €2 > — B WM 3RS A

Vs L s one
R R 2T o

12 XRel @ 3 > #v- B T TG T T Path 2429 > @ % 3 ¢ ant 003 5
A (T EE TR R 51aE 2 B4k & 2T ) o 4 XParent £2 Edge #47% if

MELawy s EFREADFESEEE R Lable( Edge ® )& 1L Path( i

XParent ¥ )it 7 KL 7 3+ # £ §1% B2 Source 42 it Target( & Edge # )& f
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£ Pid &2 14 Cid( 7 XParent):i& {7 & /2 & echd 3% o b i d fE 2 2 AR FRT AL
PG s R R & H A A (equal-join) ¢ Monet P ES T G & 1 L AL
R FHREATHEFHAEE - BRELREDEIRESIRETT o

d bV A fd fRdiE BLS A PF > 25 8 ¢h XParent ¥7 Edge Z & 1

— 2o

&+ & drequal-joine @ fit * it Et fHeh XRel 4 F R UBRETG AH L

)

S

AL Monet BI7 11 B 45457 5] £ BT eni BR L o
AR #e SRR FIUACRDB ¢ g o & % DataGuide feielfh? i (7R

EAZ o R ROE R T A A o
5.5.1.2 &8 fg vt ¥t

% XML Query Benchmark ¥ » X B /@433 ¥ 5 & 83 fs - £ 5 =  Element
& BE > Text & 822 Attribute & 8> dofe iz = A NS BN 3 E 5 B 3
B ATR A ATRAL -

v Egde m 3 0 iehkF i5:f eh& 5 Edge ¢ 111 Flag io 8k 15 i hi 23
G ELE F A & 2h(T 5 Text & 2LE2 Attribute & 2k) #710 B BT SRR A H1H
G4 M Flag :2 7 v 0 EP-e s & 2L 3 B e/ Value ehiE 5 @ o XParent
Pl E_2 1 Path ze 48 /c 8 3 437 3 Text & 2h¥? Attribute &2k £ 58 4
Element £ % # Text ¥ /f % PathID i {7 equal-join - Monet #-E: /33 5 % #
LR 0 4 e PR S e T B (S & BA| & 0 4o Element & 2k - Text
g 2LV Attribute 2L B R F R Z AR E - BREAEFRBRIETLAREFTHREZTT o
3% XRel P~ 12 % #2 Path @ 0/ |2 Pathexp i {7 BLAS T30y 30 BLIS T34k
I B S eh&ahAl iy 0 ¢ 35 Element & 227 Text &8k > £ %516 & |+ PathID &2 H
= B % ¥ Element ~ Text ~ Attribute ¥ /44 PathID i& {7 equal-join 2 3% 41 % & &9
a8 o

d PR A EhA A ¥ e o Egde 158 M Flag % i et %o XParent
% B Path p 7 et $22 2 is £ $38 {7 equal-join - Monet %18 % # & feh
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o ¥t o XRel B4 i e/ 14 Pathexp 27 2 8 4 21 {7 equal-join °
AE Y R K2 A & B R 2 nodeid 2 14 attributename TI4S 3+ %
i % 1% node information ¥ - 14t &2 8L B % B #97F table join o { I *
RDB ¥ eg % £ % 4e s 2 e3f B o 4 DataGuide 4.3 2 DG & BLPF > T35 15
1 nodeid £2 14 attributename fv/§ 12 dgnodeid ¥F# #& node information i& {7

% 0 ¥4 ik XRel & XParent 5 equal-join #7 7= 7 cPpF [ = & o

BEAERFFF 2 APROY EFLHE - oo n 43

AN
7
T
Pv N

e - (BAR L & L) o

12 Edge ~ XParent = Monet @ 3 > B &2 B B B0 KR & 8LE2 p 4R & Bhap
$¥i(f Edge ® 12 B 1 Source fo/f 14 Target; # XParent ¥ 12 14 Pid 4w 1% Cid;
% Monet ® 12 14 Source fr/f |4 Target)4e 12 2| %] o % 3E ki & 2L p & BLen
LT & 53 equal-join o

mHXReli"’EJ%é TR AI P IRERBSEZ B iim o B
A B & ghinstart fofend]rt #2 XN E_F B3R - BAR A & 2ho % i start 2 [end]
gt % & O-join ©

d it ¥ > equal-join ¥ 14 & * index join £ sort-merge join 14 iE I 4v ik H#e
Z ek B 5 @ O-join & f ¢ * nested-loop join ° fg,?u{?» i em f2d £ RS

A PEATER PR 0L o

\T

AT E UG ET AL L £ ¢ G fRde XRel b ERETA S
g B Rt ¥ e LT AL O-join T A A A B S A AP Y BRI ERS
F R /(S_‘_\F'&Fr%é] BB A LY ﬁd%j‘\’gz’:,,f’fﬁﬁfﬁgﬁg&é’iiﬁﬁ"'\}%{‘
AE X~ AR R & ELYREE > BB BB o [ R 4 o 0-join e
equal-join(§ & Bh2. ¥ R B BcAZ B = K PF o AP ik 3R P~ region W) o
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5.5.1.4 g B b &

f RDB ® 4 f e 5 523 A SRE > A UHBR S A XML % @
RIFERGEE EHY » ¢ 480 S RER > BSAVER » S ELIRE b ¥ o
& Edge ~ XParent f- Monet » 22X 485 4% Ordinal » iz p* FiuzesrizBif &
B At s By P gvER - A XRel B [order]ie s ip e < BT 4p ke
&R LS BT R o
TR T bR R R T AR S8R LR E BT A o L3536 B 12 nodeid
it 4% Attribute & 2127 Text 2L A 4p e < BT & 2L B o pathorder & 1P ioék

MG EED R - HELap R BT T D BRI B o

<k

5515 #

ERHT 3G o REAFRT LI RREIEY CRAE R NIR 22 K
REE O GBERYFLRFREGHEH OB I o AP S 5% e
HiF it 4% XML Query cfg 2 Fimie 7 A4 4788 > AP TR KRRy

RE AL S E ARtk R HRAT ¢ B R g o

5.5.2 Bl3# Shakespeare Benchmark

AP E R IE AFT 202 27 XRel 2 4% Shakespeare Benchmark & = 75
RATTE R B S A L B R o A RS §
> AN FOPET CRIENF SAL 2SR XML v 2T e gk TR
BAR TR 0RE BB AT LA AT RTAATH I TR -
> TR T 2 F R DRRE AT 2 2 AT XML ¢ 2 X ORFRATH T R

PR R AP THLEE -
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> RAZRERPRBRAFTEE RN ORFRFETHEEFE o
> OEHEF KT AAEREEARY kT o

24 0551 5 FHRER BB R A4 552 5 AR 2% XRel ©
FRFOREEZ sfTE o d L 55-1 ¥ ug o A7 & dataguide 2
2 XRel tepath % #4275 3 enF A L8y 5 574 @ 27 1 #7iE 5 cr4_DataGuide
g B M o @ XRel 97 end 2 BrE- B EF R o A A Y D
node_information # ##75& 5 chF AL L B s XRel H s £ . (element ~ [text]
attribute) PR fr TR L e e AT RGRTNEE AR - BAREP - JI* Fi
nodeid £ attributeneme 745+ | W] & 8RR fE o f*F TALE R il cduE B F A B

- AP Tt $ o

DA S52F AN AT TR RN EREREIERS L2 R
et ARy gl e B RS > A Tl 494 XRel 5 - & 0 gt i

PGS TS ARAR AL S BT RG] 5 NT R KR L

# ¥ 5.5-1 4% Shakespeare Benchmark & * F L B 4§ i~ e & vt i

e Wi e f tuple # &
S ok dataguide 57
node_informarion 327,131
path 57
XRel element 179,689
[text] 147,656
attribute 0
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# ¥ 5.5-2 4% Shakespeare Benchmark f 3 B2 = &2 47 2200 10

dES o = ¥ ¥ [F (seconds) =% z F(MB)
N 6.828 0
FTH TR 1357.875 596.44
MG SR
E2 &5l 175 408.25
BT 1532.875 1004.69
kil 3.469 0
FTH A 1226.344 278.63
XRel
te 50 113.68
BT 1276.344 392.31

5522 t& & BlEL T

Pl E AP AE - Ee 23 o Y RIER T 1000 =X {8 KT I E g
B R+ o2 - #5(£4) > millisecond) 5 8 = o £ 4% 553 L Ay
22 Xrel = j* 4%+ Shakespeare Benchmark ® 18 %4 % if 2 #rp3R et 2 R R -
Bl 5.5-1 s 8- Fant RATHE o AR 554 5 A7 2 FEwa SQL
commands it o d B 5.1-1 ¥ 2Bk Ty R & v 394 L XRel
qAx > HEod & eng B i A

TR R R GEE TV LR XRel - F ahd

)
ok BRI o AP OLE N R RS SRR .
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4 553 thErka v HE L FH)

R g AFEY XRel reie F () Bk g
Q1 1.687 2.65 0.570835803 A
Q2 3.953 4.69 0.186440678 A
Q3 5.5 19.69 2.58 A
Q4 6.125 19.69 2.214693878 A
Q5 0.64 1.41 1.203125 C
Q6 2.391 1693.91 707.4525303 C
Q7 0.937 179.37 190.4300961 AB
Q8 1.281 253.75 197.0874317 AB
Sum 22.514 2175.16 95.61366261 ;

(3o) : %&£ K¢ A : DataGuide ; B :

%D

REFATT BT AR B AR

5 £ BLJZ(# 3 % equal-join) 5 C : ordinal T 3t

R E (E )

& E

300

250

200

150

100 |

—— t ik

—8— Xrel

50
-J%j:m‘e‘e

Ql Q2 Q3 4 Q7 Q8
kv
Bl 5.5-1 LS 3 E T RBI(E % Q6)

QI QB Az 152 > @ XRel * j# 44 FL /T 6 % 4 3% P~ Path %
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Ro? i F P W LS L R-Path £ R H B & B (7 equal-join # 1F 0 o BE
B T A E o R 554 5Q1 3P > XRel § & 454 Path % #2:8 (7§25
#/PLAY#/ACT 13 B v % » £ #-Path % # ¢ crpathID 4 =22 Element % & ¢ 1
pathID {§ i& {7 equal-join 1235 d1 % & JL T e % & 8k o 3035 F XRel il
Q1> T8 - B3 e ¥ B equaljoin o @ x5 3 1% iF DataGuide i& {7 &%

4 3% > e & Node Information # - # # SQL commands °
B Q3 Q4 sk il A f 2 5 0 AR 2 2 1% DataGuide A
4 904 1 & B IE 91 SQL commands & P & * Union i 795 F 3+ ¢ B & o @

XRel * i £ 45 T4k 2 5 ¥ “like” 145 954 P it ehile il > P H B AR

join # 1% o .

QSRR AGET RSB LN BREERRFERE S AP S 28
XRel » 2 & % A APLT - BEZX T %0 - B join e 7> e e R A AR LA < o

FH Q6 d I B T A AR R M BSOS BLE R e R i A
PR RPRETROTAHIE - B> BEEEP > Rz FEZ &N
pathorder 14 iE T iz ant 7w o @ XRel REFAPF KRG LT Apf &8 %
FLen BT B 30 $120 d 49 6 BER A A3 Ap BT G AL B Stk R S B
Fes o &g * 3 & % (subquery)fie & NOT EXISTS & 7 8 4 etk & 4 1% o

FHQTE Q8 FERALEEIN F EDR R IEE AT L 2 EHER S join
FDRH > TUR2AERBRAFFS A o A Q7> XRel > 2 F L= B
equal-join ¥ % i 0-join(= 7 ) ; % Q8> XRel * ;2 2 & 7 B equal-join & » i
O-join(x 4 B)em 27 > 23 Q7 & Q8 » % F 3 BEe B equaljoin 3k

T 7l efgk P 7 S gt MR R AGEST AR 5.5-4) -
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%t 5.5-4 & f&7 % ¢ SQL commands

se 3 o)

j‘ﬁﬂ 7L =

XRel

select n13.filename, n13.tagid

from node information n13

where n13.dgnodeid = 13 and n13.nodeid
=0

select el.docname, el.start, el.[end]
from Element el, Path p1
where pl.pathexp = "#/PLAY#/ACT'
and el.pathid = p1.pathid

select n21.filename, n21.tagid

from node_information n21

where n21.dgnodeid = 21 and n21.nodeid
=0

select el.docname, el.start, el.[end]

from Element el, Path p1

where pl.pathexp =

'#/PLAY#/ ACT#/SCENE#/SPEECH#/LINE#/
STAGEDIR'

and el.pathid = p1.pathid

(select nl6.filename,n16.tagid from
node information n16 where
nl6.dgnodeid = 16 and n16.nodeid = 0)
UNION

(select n51.filename,n51.tagid from
node information n51 where
n51.dgnodeid = 51 and n51. nodeid = 0)

select el.docname, el.start, el.[end]

from Element el, Path p1

where pl.pathexp like '#%/SCENE#/TITLE'
and el.pathid = p1.pathid

(select n16.filename,n16.tagid from
node_information n16 where
nl6.dgnodeid = 16 and n16.nodeid = 0)
UNION

(select n24.filename,n24.tagid from
node_information n24 where
n24.dgnodeid = 24 and n24. nodeid = 0)
UNION

(select n38.filename,n38.tagid from
node_information n38 where

n38.dgnodeid = 38 and n38. nodeid = 0)

select el.docname, el.start, el.[end]

from Element el, Path p1

where pl.pathexp like '#%/ACT#/%/TITLE'
and el.pathid = p1.pathid

select n13.filename,n13.tagid

from node_information n13

where n13.dgnodeid = 13 and

nl3.nodeid = 0 and
nl3.elementorderofsamenameunderparent
=2

select el.docname, el.start, el.[end]
from Path p1, Element el

where pl.pathexp = '#/PLAY#/ACT'
and el.pathid= p1.pathid

and el.[order] =2

Select n14.filename,n14.tagid

from node information n14,

node information nl3

where n14.dgnodeid = 14 and n14.nodeid
=0 and n13.dgnodeid = 13 and
nl3.nodeid = 0 and n13.pathorder = 2 and
nl4.filename = n13.filename and
nl4.father = nl3.tagid

select el.docname, el.start, el.[end]

from Path p1, Path p3, Element el, Element e3
where pl.pathexp = '#/PLAY#/ACT' and
p3.pathexp = '#/PLAY# ACT#/TITLE' and
el.pathid = p1.pathid and e3.pathid =
p3.pathid and

exists(

select *

from Path p11, Element el1

where pl1.pathexp = '#/PLAY#/ACT' and
ell.pathid = p11.pathid and

ell.docname = el.docname and

ell.start <el.start ) and
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not exists(

select *

from Path p11, Element e11,Path p12, Element
el2

where pl1.pathexp = #/PLAY#/ACT' and
pl12.pathexp = '#/PLAY#/ACT" and
ell.pathid = p11.pathid and

el2.pathid = p12.pathid and

ell.docname = el.docname and
el2.docname = el.docname and

ell.start <el2.start and

el2.start <el.start ) and

el.docname = e3.docname and

el.start < e3.start and

el.[end] > e3.[end]

select n18.filename,n18tagid

from node information n18,

node information n19

where n18.dgnodeid = 18 and n18.nodeid
=0 and n19.dgnodeid = 19 and
nl9.attributename is null and
nl9.prefixcontent = 'CURIO' and
nl9.filename = n18.filename and
nl8.tagid = n19.gfather

select el.docname, el.start, el.[end]

from Path p1, Path p3, Element el, Text t3
where p1l.pathexp =
'#/PLAY#/ACT#/SCENE#/SPEECH'
p3.pathexp =
'#/PLAY#/ACT#/SCENE#/SPEECH#/SPEAK
ER' and

el.pathid = p1.pathid and

t3.pathid = p3.pathid and

el.start < t3.start and

el.[end] > t3.[end] and

el.docname = t3.docname and

t3.s value = 'CURIO'

and

select n16.filename, n16.tagid

from node_information n16,
node_information n15, node information
nl9 where

nl6.dgnodeid = 16 and n16.nodeid = 0
and

nl5.dgnodeid = 15 and n15.nodeid = 0
and

n19.dgnodeid = 19 and n19.attributename
is null and

nl9.prefixcontent = 'Steward' and
nl6.filename = n15.filename and
nl9.filename = nl15.filename and
nl6.father = n15.tagid and

nl9.ggfather = nl5.tagid

select e5.docname, e5.start, e5.[end]

from Path p1, Path p3,Path p5, Element el,
Element e5, Text t3 where pl.pathexp =
'#/PLAY#/ACT#/SCENE' and

p3.pathexp like

'#/PLAY# ACT#/SCENE#/%#/SPEAKER'
and p5.pathexp =
'#/PLAY#/ACT#/SCENE#/TITLE' and
el.pathid = p1.pathid and

t3.pathid = p3.pathid and

e5.pathid = p5.pathid and

el.start < t3.start and

el.[end] > t3.[end] and

el.docname = t3.docname and

el.start < e5.start and

el.[end] > e5.[end] and

el.docname = e5.docname and

t3.s value = 'Steward'
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5.5.3 plz# XMark benchmark

AR chde FIRE I AP I AT 3 AR (04 RDBMS 5 R4 EiR)E A T R
¥ (P DID)-d »2FH% T &% 2F T8¢ & 4 he 63 2 (Bdge

Monet ~ XParent ~ XRel) » sV 4% ApTy > 227+ }‘%[16] ® 1 Benchmark

Bl L L2 ;’;Je[lé]fﬂsgmﬁ%ﬁ S8 < UORCACALE A
v RE[16]3% 1 énfh & 2k il Hedp A W R %A B P ERFAE D RDB, &

RBBp = & 7 # RI3#% & 7 1 A i enfe & 2ot 0 Y RR[16]* 7 RDB, ® i
Fix-point operator 14 & 3% /2 4 3% P+ A 40 join 5 RBBg *# #1 Connect BY =+ #714
B - B4 ap Ak M ang 5o

Y Gtk RS R T XPathCore » @ 2 fx[16]R] &t 1 iF 2 gx[21]% ¢

AN

XQuery o XPath 2 XQuery teth 2 * 1t ¢ F B4~ JEREAD P FE
WL E A F AR LN A XQuery T ORFR Y A W @R G i Bl
* (XQuery 2. % FLWR : for ~ let ~ where ~ return) o #% ¥ $-ip| 38 ¢ % &7 = /5%[16]
EHh o PHRAES S
> BRI AR 22 G % XMark Benchmark ¢ 20 it 2 F o £FF 0L 23
ERFEIELT REROREF R
> I PR RS E > AT ATRE g o * 3 9 SQL 5 i
72 i IR o
LR RPIRBRBERE (AT % - 3f 1.7GHz CPU ~ 1G Memory ~ £ ¥
#% Windows XP ; < g[16]#¢ * H - 47 2.0GHz CPU - 1G Memory - ¥ % S G

Windows XP) °
5.53.1 ¥ & PlFEAL T

#f% 5.5-5¢ Thesis 3 #43 3 F& 7~ }I§Je[16]cl #11Benchmark = -+ %4 %

RIFEATE R @ H R e A2 2 2 JR[16]RE RDBa Tk e infe & PF R i
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Py o F B 5.5-6 R v RR[16]RI5# RDBp “T4k - e0ig & 5 [ ficdpAp - o Mt

XMark Benchmark # % &+ ¢ &2 4p 4 & <9 DataGuide B} o 4= 5 257 F >

[ER

XMark Benchmark #7 & # 120 if SQL commands ° *if4% ~ 5 = /]?%[16] ATRlRE e

IR E e & R Hchy o

%4 55-5 XMark RDBAtg Z2cit A 474 (B 25 # 0 47 E 40 )

Query | Thesis | XRel | XParent | Edge Monet : AT
Ql 0.197 0.39 0.54 4.46 0.76 1 A,B.D
Q2 0.286 0.57 15.09 20.85 141.72 1 A,B,C,D
Q3 1.900 - 33.58 36.06 579.28 1 A,B,C.D
Q4 0.083 | 4,485.52 | 82.73 411.81 2.68 1 A,B,D
Q5 0.01 0.50 0.33 30.06 0.10 1 A,B,D
Q6 0.390 6.50 0.79 13.92 0.19 2 A
Q7 2.160 4.50 2.44 12.12 0.52 2 A
Q8 0.742 76.20 39.60 892.86 1.24 1 AB,D
Q9 2.147 64.34 149.85 - 367.87 1 A,B.D
Q10 60.307 556.87 | 1,735.84 | 4,547.90 | 1,337.84 1 A,B.D
Q11 0.950 21.96 | 1,182.53 | 1,33.59 | 1,065.43 1 A,B.D
Q12 0.515 18.57 462.48 501.11 383.52 1 A,B.D
QI5 0.002 0.02 0.02 5.04 0.12 1 A
Ql6 0.697 4.05 493.67 720.76 1.07 1 A,B.D

Q17 0.279 0.32 0.59 1.87 1.22 1 AB
Q18 0.02 0.09 0.07 0.80 0.01 2 A
Q19 1.548 6.88 2.53 20.10 73.57 1 A
Q20 0.015 1.02 0.11 2.26 0.36 1 AB
Sum 72.248 | 5,248.28 | 4,202.79 | 8,555.99 | 3,957.52 1

(30) : #z & K¢ A DataGuide ; B : % £ B2 (# 4 % equal-join) ; C : ordinal ¥

MiEm 5D

DREH AT SEBET AR B & N (R0 table-join)
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4 556 XMark RDBpth # veic 2454 (B =5 40 47 M7 4 pc )
Query | Thesis XRel XParent | Edge Monet | # & | zd K¢
Ql 0.197 5.04 1.12 3.74 1.53 1 A,B,D
Q2 0.286 12.54 1.33 3.48 34 1 A,B,.C,D
Q3 1.900 6.01 5.47 7.82 15.53 1 A,B,C.D
Q4 0.083 5.21 116.65 9.12 2.4 1 A,B.D
Q5 0.01 0.44 0.04 4.27 0.01 1 A,B.D

Q6 0.390 1.8 1.76 - 0.27 2 A
Q7 2.160 2.09 2.54 - 0.24 2 A
Q8 0.742 9717.71 25.24 - 1.03 1 A,B,D
Q9 2.147 4298.98 18421.2 21.97 8.62 1 A,B.D
Q10 60.307 96.61 127.13 43.98 206.97 5 A,B.D
Q11 0.950 16.2 4.56 9708.62 | 573.84 1 A,B.D
Q12 0.515 10.75 0.55 0.89 410.2 1 A,B.D
Q15 0.002 0.27 0.27 0.1 0.03 1 A
Q16 0.697 1.08 - 95.65 0.7 1 A,B.D
Q17 0.279 3.97 0.4 31.42 0.92 1 AB
Q18 0.02 0.01 0.02 2.32 0 2 A
Q19 1.548 179.22 2.46 - 2.15 1 A
Q20 0.015 0 1.45 3.5 21.2 2 AB
Sum 72.248 | 14,357.93 | 18,712.19 | 9,936.88 | 1,249.04 1

(3%) : T Kv& A DataGuide ; B % £ B (# 4 % equal-join) ; C : ordinal F

MEEr D REGATE SEFTAONE B AP (B0 table-join)
BT ORAPEE Y ool R ota BIRATE I ooy RAFE T e H T 2
E BT A 78 v (1) o XRel ~ XParent ~ Edge ¥2 Monet 53k 3232 4 A 9 A% =

Fo gt ¥ 55

==
B

e

j\,{ﬂi—%

d A g

* 2 22 XRel

pE 27 XRel &

é’—”ﬁ Fﬁg I’“ ’é:’mé_):‘l‘J m*ﬁ

b

A)REMF G

F @

1 > @ XParent ~ Edge ¥ Monet B &_"

I—u;m,;—nﬂﬁ‘l‘_hg \'»’I[‘JP'E‘/{

§% 4 58 - XRel 81 A F7 5

4 3 8 Al £

ﬁiﬂﬁgp‘;

MUREFHETR e

. Return the initial increase of all open auctions.
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SELE R ELL 0 M AT XRel ¥ HE BE ISR R LSBT (P
GBLLRNE BT o itie- SAR R TS E .
B M EREAD T ERISVCHOCEHPRIZE A E) DR EF o0
AFTF 328 XRel 4 F 7 45 50ci #3040 Q1 ~QI1 ~QI2 -
% XRel 2 £ 5Q3-Q4-Q8 Q3 L & RFI A FTHREA S + £ iy

7 52 % (temporal results) > @ Q4 ¥2 Q8 Pl & * £ ¢ 0-join M e L & BL2_ fF ek

ot ¥t e @ e - B Q9 -~ QIO thfiin » ied itk + 9 % 54T Y
2R IR 2R ek 0 b TAFRELS TS ERERKRE DT

ATk PR A 0 XRel 0 ¢ F 5 F < B 40 O-join kw22 7 Bl
o AFPI M BERL Z kDS RERIET RS BERIELE T S
22 [ eobd hAr 20 #-0-join 4% 5 equal-join ™ *F MR R & A o

B Ay %2 XParent

XParent 7 Fg+ &% 75 ¥ % i 0% 2 (LablePath) 22 & gL % {8 2 i (DataPath)
W BERYGEFTER 244 wha Rl APREL T S IR ROV
HEAIE L A GE) kR Sid A A S 2T 401 Q3 Q5 Q6+ Q7+ QIS ~
Q17 ~ QI8 ~ Q19 ~ Q20 -

Q3 % ] :Return the IDs of all open auctions whose current increase is at least
twice as high as the initial increase. # % open_auction & 2.7 7% — % bidder & 2
2 p oA B RTenbidder & B2 chincrease & BN B0 ¥ o e @S HER T - - K
#§ 73 e XParent 2 BEdge % 7 7 & eh& > ¥ 2 E B8 M = drequaljoin T F
DIREREFTADEFEEFN FEH AT 2 20 AR L 0
FEREVH ) kRS 3 BB g A A& R ¥ &2t iE * DataGuide

ARSI

—_

@ & XParent 2 R Z 1 QL6 L & R FA* v § & =% ~ & ¢ equal-join

Kad? § & RS T 43 o 454 Q16 0 A% 7 1% i DataGuide & {7 & /5 3 3% 14
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s £ %38 father R (7 & 2h2 B enfd koo ap L R b

‘“‘&

BERET RSB E R F B

% = 2 ¥ Monet

Monet ¥ 4 5 Edge = 2 en® ) > v #97 3 i kg v b ofR R BT

5%

(LabelPathyf-i & (7 A &F » & 7 4 XML # & BLp 7 @286 (CDATA) B = ) % o

EHROWE T AR TRET RSN F

Q4-Q8-Ql6° 27 % = i 4| * DataGuide i& E+¥ i
R W

I S ek

Lt e R de

| vE — _§ FJE, fT g3 ¥

i# eh4+4f node information % 4 iE 7 & BER 7 E A ¥H 12 A Q4-Q8
Q16 ik % »cin & L7 fadd o

Ful e Q6 Q7 kB AW i & ¢

B N s
Gied RS o R R *

e BN BTl & HR > Monet 7 45 71 £ B

dek ¥ > H SQL commands 4r :

3

BT B kv i
select ((select count(*) from R;) + ..

count(¥*) from Ry)) e s &+ $F:e ke cdF o) 0 287 7 = 72 i P £ Monet £ - 2o

. H(select

I Monet 2L Q19> 2 & R Fl a3t 7 &8 (7~ £ chunion M LT
% e regoins ¢ locations % % © -4 Q19 » 247 3 > 2 1 * DataGuide & 2 #77
@ & B g 2 0 SQL commands ¥ ¥ @ * Union & {7 %75 + ¢ B 0 & % 3%

%\' Iﬁ‘u Eiﬁ;‘ °

554 |

s

ARG KBTI SRR T ARSI o fek BT A3~ B s
Adrd FeaFiRT > o2

LA e £ R (XRel o0t BE o R U 3R @

equal-join " BB &° 2L A $2) o 12 QIO P » 5 £ R T 5 2 E e a2k PR TR 4

(closed auction &°2:27 keyword & BR)E_MhAesabd % > @ % jedkra ghdzin ¥ (B

14 startlocation)¥? ** 2L i= ¥ (& 1% endlocation):& {7 & LA (50 ¥ T 7 f2 4L S5 R

%o
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e o fRf AT e gh2. B enff % 0 XRel & BB i & 8ER (20 K
Voo k& e oki 0 40 Q3 Q4 Q8 Q9 QIO AFTY R Bi5 i < AL E T
E R R 7 & b2 B ehbf % > #- XRel #7F 1 0-join 3 # 4% 5 equal-join »
SRRV EL L AR GRET AR SRTAY P BT S a

LR > 2 % DID | e AR P > (B0 - B LA LdFamain 23R -
- g T b QIO itk & o ZT UM MR F R DTD & £ DOM’
R Y R R ART L RAN(GEY vz;Je[m]) o H P d & E TG UMENTE
MR > AR BB E P R FTHEY > TREFE
- @ELT A G HBLOP) FREB > 4 F 58 join (i@ B o HAT A AN S R
B R - B TR AT (A 0 12 Ql0 ¥k & % > SQL command
% 11973 person e BLYGEL Y € * @ 73 A 4§ i+ ¥ ¢ Startlocation £ endlocation #-
person 4 ¥ 073 p F PR L SAX APLE (T T AL R o FHREM € * 1

W2 R PFRE S 145 $)(43% 1 person & BLEF [ 5 516ms, #-person & BT i
G OH BT L 13984ms) -

-4+ XMark Benchmark » 9 Q11 ~QI2 & QI8 sz= iffk 2+ 1% 7 #iciE
(value)e 4 » @ & T2 Z DTD, ew= 3 = 2 ¢ (A% % ~ XRel ~ XParent ~ Edge
22 Monet) > & 8BLp FEF M F 8 S T AL o AR &R QI -QI2 &
QI8 #B~% # +“ 4 » QI8 %14 SQL ¢ cast(value as float)dd & AJE » Pk % P&
% 276.6ms o

24k 557 B AR % R[16]7F ST F % % RIGE kil B d 9 SharedtAp it
Shared+3 * DTD & (7R /T 4 ¥ &2 WL 4> T 7 2 = 7 BT ez 51 j\‘ﬁﬁ‘?& > eNfE

Bom Ay AXFEDID 4] > @ &R Gigy LA RE o
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2% 557 FBEFE-< LﬁJ%[16] PoArg B E Pl BB 0 Shared+4p vt (H

)

Query Thesis Shared+ (RDB,) Shared+ (RDBg)
Q1 0.197 1.54 0.27
Q2 0.286 0.65 0.00
Q3 1.900 0.16 1
Q4 0.083 0.25 0.03
Q5 0.01 0.19 0.01
Q6 0.390 0.25 474
Q7 2.160 0.46 0.27
Q8 0.742 1.42 0
Q9 2.147 2.27 1.56
Q10 14.5 1.16 0.57
Ql1 0.950 1.62 0.24
Q12 0.515 0.95 0.26
Q15 0.002 1.01 0.34
Q16 0.697 9.37 1.57
Q17 0.279 0.66 0.84
QI8 0.02 0.13 0
Q19 1.548 0.93 17.69
Q20 0.015 0.19 0.22

Sum 26.441 23.26 29.62
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61 FiHEHTR

% 7 f#;/4-12 RDBMS % &5, pfﬁ 7@ % DID Bk ez B EE > AF7

%~ 17 XML Query ¥2 SQL commands 2. f¥ enff B4 7 443 £ f8 F L ehig % fin

AT R vk o BB S 873 I #E ) 9 XML benchmarks § 2 P

#HR AT A His w f6 2 2 (Edge ~ XParent ~ Monet ~ XRel) &sit + 5 & F

FA o FRARFY DT Ao

> AUr 8 A2 2 24 DataGuide 17 3 BT A iR dy o e RPN BRI
v @R XRel J1* F B 35 F BT ok 5 ¥ DataGuide & BEmSLE H G
FATEELT AN > RS B E RS LT AT T 0 equaljoin o s T

% 3 H 5 Edge ~ XParent ~ Monet % 2 j jT 4 ¥ PF A7 E end fL & & o

> R @ BRI R AR - BARY UFE D E R BN R B HATE D
table join °

> G HIERERAFRE R R Z kDS gRiliE TS gL B
B vt fi o ¥ - 0-join #E 4% 5 equal-join °

» 12 DataGuide £ node_information # .48 3 fiz & - #-& BLE B & BT E B OF
MEEFHEETIPN > L JTER > R TR R o

> RS HEEEN @ £ SQL92 2 RDBMS > i ¥ 5| F s
2 XML ~ #i a8tk o

» @& FZi@* DITD> # i * >t XML = . f# A Eag: 24

> FEHREEEF AT AVCHET AR AR P o Edge ~ XParent ~ Monet ~

XRel » fercii b A w4 17.526 1 ~ 8.098 &2 ~ 7.569 % ~ 10.364 2 -
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62 Ak

A fpoaraz # XPathCore T 5 A F etk & 355 2L 35 3 $15~ XPath % 30
> —RJEHR A 4 i o 85 v R[16]#73k i 5 XMark benchmark il 3# ek 5 F 1%
XQuery & % % 7 > XPath #2 XQuery te % & 1 ¥ F BAEA 5 EREAG
PEEHELE S B R LW A XQuery T ORFFER Y K p 3T Bk &t
1 * (XQuery f2 = FLWR : for - let ~ where ~ return) o % ¥ { i€ % 3%

Eag L e R #oan 0 A RF 0 F T XQuery o
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<?xml version="1.0"7>
<DOCUMENT>
<CUSTOMER TYPE="good" SEX="woman">
<NAME>
<LAST NAME>Thomson</LAST NAME>
<FIRST NAME>Susan</FIRST NAME>
</NAME>
<DATE>September 1, 2001</DATE>
<ITEM>customerl1</ITEM>
<ORDERS>
<ITEMID="1" YEAR ="2005">
This is first location for order's item 1
<PRODUCT>Video tape</PRODUCT>
This is second location for order's item 1
<NUMBER>5</NUMBER>
This is third location for order's item 1
<PRICE>$1.25</PRICE>
This is last location for order's item 1
</ITEM>
<ITEM ID ="2">
This is first location for order's item 2
<PRODUCT>Shovel</PRODUCT>
This is second location for order's item 2
<NUMBER>2</NUMBER>
This is third location for order's item 2
<PRICE>$4.98</PRICE>
This is last location for order's item 2
</ITEM>
</ORDERS>
</CUSTOMER>
<CUSTOMER TYPE="poor">
<NAME>
<LAST NAME>Smithson</LAST NAME>
<FIRST NAME>Nancy</FIRST NAME>
</NAME>
<ITEM>customer2</I[TEM>
</CUSTOMER>
</DOCUMENT>
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<!-- DTD for Shakespeare J. Bosak 1994.03.01, 1997.01.02 -->
<!-- Revised for case sensitivity 1997.09.10 -->
<!-- Revised for XML 1.0 conformity 1998.01.27 (thanks to Eve Maler) -->

<IENTITY amp "&#38;#38;">

<IELEMENT PLAY (TITLE, FM, PERSONAE, SCNDESCR, PLAYSUBT, INDUCT?,
PROLOGUE?, ACT+, EPILOGUE?)>

<IELEMENT TITLE (#PCDATA)>

<IELEMENT FM (P+)>

<IELEMENT P (#PCDATA)>

<IELEMENT PERSONAE (TITLE, (PERSONA | PGROUP)+)>

<IELEMENT PGROUP  (PERSONA+, GRPDESCR)>

<IELEMENT PERSONA  (#PCDATA)>

<IELEMENT GRPDESCR (#PCDATA)>

<IELEMENT SCNDESCR (#PCDATA)>

<IELEMENT PLAYSUBT (#PCDATA)>

<IELEMENTINDUCT (TITLE, SUBTITLE*,

(SCENE+|(SPEECH|STAGEDIR|SUBHEAD)+))>

<IELEMENT ACT (TITLE, SUBTITLE*, PROLOGUE?, SCENE+, EPILOGUE?)>

<IELEMENT SCENE (TITLE, SUBTITLE*, (SPEECH | STAGEDIR | SUBHEAD)+)>

<IELEMENT PROLOGUE (TITLE, SUBTITLE*, (STAGEDIR | SPEECH)+)>

<IELEMENT EPILOGUE (TITLE, SUBTITLE*, (STAGEDIR | SPEECH)+)>

<IELEMENT SPEECH  (SPEAKER+, (LINE | STAGEDIR | SUBHEAD)+)>

<IELEMENT SPEAKER  (#PCDATA)>

<IELEMENT LINE (#PCDATA | STAGEDIR)*>

<IELEMENT STAGEDIR (#PCDATA)>

<IELEMENT SUBTITLE (#PCDATA)>

<IELEMENT SUBHEAD (#PCDATA)>
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<IELEMENT site (regions, categories, catgraph, people, open_auctions,closed auctions)>
<IELEMENT categories (category+)>

<IELEMENT category (name, description)> <!ATTLIST category id ID #REQUIRED>
<IELEMENT name (#PCDATA)>

<IELEMENT description (text | parlist)>

<IELEMENT text (#PCDATA | bold | keyword | emph)*>

<IELEMENT bold (#PCDATA | bold | keyword | emph)*>

<!ELEMENT keyword (#PCDATA | bold | keyword | emph)*>

<!ELEMENT emph (#PCDATA | bold | keyword | emph)*>

<!ELEMENT parlist (listitem)*>

<IELEMENT listitem (text | parlist)*>

<IELEMENT catgraph (edge*)>

<IELEMENT edge EMPTY> <!ATTLIST edge from IDREF #REQUIRED to IDREF
#REQUIRED>

<IELEMENT regions (africa, asia, australia, europe, namerica, samerica)>
<IELEMENT africa (item*)> <!|[ELEMENT asia (item*)>

<IELEMENT australia (item*)> <!|ELEMENT namerica (item*)>

<IELEMENT samerica (item*)> <!|[ELEMENT europe (item*)>

<!ELEMENT item (location, quantity, name, payment, description, shipping, incategory+,
mailbox)>

<IATTLIST item id ID #REQUIRED featured CDATA #IMPLIED>

<IELEMENT location (#PCDATA)> <!ELEMENT quantity (#PCDATA)>
<IELEMENT payment (#PCDATA)> <!ELEMENT shipping (#PCDATA)>
<!ELEMENT reserve (#PCDATA)>

<IELEMENT incategory EMPTY> <!ATTLIST incategory category IDREF #REQUIRED>
<IELEMENT mailbox (mail*)>

<IELEMENT mail (from, to, date, text)>

<IELEMENT from (#PCDATA)> <!ELEMENT to (#PCDATA)>

<IELEMENT date (#PCDATA)>

<IELEMENT itemref EMPTY> <!ATTLIST itemref item IDREF #REQUIRED>
<!ELEMENT personref EMPTY> <!ATTLIST personref person IDREF #REQUIRED>
<!ELEMENT people (person*)>

<IELEMENT person (name, emailaddress, phone?, address?, homepage?, creditcard?,
profile?, watches?)>

<!ATTLIST person id ID #REQUIRED>

<IELEMENT emailaddress (#PCDATA)>

<IELEMENT phone (#PCDATA)>

<IELEMENT address (street, city, country, province?, zipcode)>

<IELEMENT street (#PCDATA)> <!ELEMENT city (#PCDATA)>

<IELEMENT province (#PCDATA)> <!ELEMENT zipcode (#PCDATA)>
<IELEMENT country (#PCDATA)> <!|[ELEMENT homepage (#PCDATA)>
<!ELEMENT creditcard (#PCDATA)>

<!IELEMENT profile (interest*, education?, gender?, business, age?)>

<!ATTLIST profile income CDATA #IMPLIED>

<IELEMENT interest EMPTY> <!ATTLIST interest category IDREF #REQUIRED>
<IELEMENT education (#PCDATA)> <!ELEMENT income (#PCDATA)>
<IELEMENT gender (#PCDATA)> <!ELEMENT business (#PCDATA)>
<IELEMENT age (#PCDATA)> <![ELEMENT watches (watch*)>

<IELEMENT watch EMPTY> <!ATTLIST watch open_auction IDREF #REQUIRED>
<IELEMENT open_auctions (open_auction®)>

<IELEMENT open_auction (initial, reserve?, bidder*, current, privacy?, itemref, seller,
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annotation, quantity, type, interval)>

<!ATTLIST open_auction id ID #REQUIRED>

<!ELEMENT privacy (#PCDATA)> <!ELEMENT initial (#PCDATA)>
<!ELEMENT bidder (date, time, personref, increase)>

<!ELEMENT seller EMPTY> <!ATTLIST seller person IDREF #REQUIRED>
<IELEMENT current (#PCDATA)> <!ELEMENT increase (#PCDATA)>
<IELEMENT type (#PCDATA)>

<IELEMENT interval (start, end)>

<IELEMENT start ({PCDATA)> <!ELEMENT end (#PCDATA)>

<IELEMENT time (#PCDATA)> <!ELEMENT status (#PCDATA)>
<IELEMENT amount (#PCDATA)>

<IELEMENT closed_auctions (closed auction*)>

<!ELEMENT closed _auction (seller, buyer, itemref, price, date, quantity, type, annotation?)>
<IELEMENT buyer EMPTY> <!ATTLIST buyer person IDREF #REQUIRED>
<!IELEMENT price (#PCDATA)>

<!ELEMENT annotation (author, description?, happiness)>

<IELEMENT author EMPTY> <!ATTLIST author person IDREF #REQUIRED>
<IELEMENT happiness (#PCDATA)>
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. : Relationship between - Text Node — —» : Relationship between the
Q : Element Node E— the two nodes node and the predicate
. . <. > :Comparison between the
: Attribute Node — — — : Unknown level : Predicate two nodes

Q1.Return the name of the person with ID “person0' registered in North America. [ Exact

Match )

FOR $b IN document("auction.xml")/site/people/person[@id="person0"]
RETURN $b/name/text()

/site/people/person[@id = "person("]/name/text()

people

393

@id =
'person('

Text()

Q2. Return the initial increases of all open auctions. [ Ordered Access ]

FOR $b IN document("auction.xml")/site/open_auctions/open_auction

RETURN <increase> $b/bidder[1]/increase/text() </increase>

/site/open_auctions/open_auction /bidder[1]/increase/text()
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Q3. Return the IDs of all open auctions whose current increase is at least twice as high as the
initial increase. [ Ordered Access )

FOR $b IN document("auction.xml")/site/open_auctions/open_auction

WHERE $b/bidder[0]/increase/text() *2 <= $b/bidder[last()]/increase/text()

RETURN <increase first=§b/bidder[0]/increase/text()
last=$b/bidder[last()]/increase/text()/>

/site/open_auctions/open_auction|bidder[0]/increase/text()*2 <= bidder[last()]/increase/text()]
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Q4. List the reserves of those open auctions where a certain person issued a bid before another
person. [Ordered Access]

FOR $b IN document("auction.xml")/site/open_auctions/open_auction

WHERE $b/bidder/personref] @person="person18829"] BEFORE
$b/bidder/personref[@person="person10487"]

RETURN <history> $b/reserve/text() </history>

/site/open_auctions/open_auction| bidder/ personref] @person="person18829"] BEFORE
bidder/personref] @person="person10487"] ]/reserve/text()
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Q5. How many sold items cost more than 40? [ Costing )

COUNT(FOR $i IN document("auction.xml")/site/closed auctions/closed auction
WHERE S$i/price/text() >= 40
RETURN S$i/price)

/site/closed_auctions/closed auction[price >= 40]
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Text()

Q6. How many items are listed on all continents? [ Regular Path Expressions ]

FOR $b IN document("auction.xml")/site/regions
RETURN COUNT ($b//item)

/site/regions//item

regions

{4,62,120,178,236,294}

Q7. How many pieces of prose are in our database? [ Regular Path Expressions )

FOR $p IN document("auction.xml")/site
RETURN count($p//description) + count($p//annotation) + count($p//email);

/site// description

/site// annotation
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/site// email

descript annotati
ion on
{9,67,125,183,241,299,354 {424,477} {}
426,479}

Q8. List the names of persons and the number of items they bought. (joins person -

closed auction) [ Chasing Reference ]

FOR $p IN document("auction.xml")/site/people/person

LET $a := FOR $t IN document("auction.xml")/site/closed auctions/closed auction
WHERE $t/buyer/@person = $p/@id
RETURN $t

RETURN <item person=$p/name/text()> COUNT ($a) </item>

/site/closed auctions/closed auction [buyer/ @person = /site/people/person/@id]
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Q0. List the names of persons and the names of the items they bought in Europe. (joins
person ~ closed auction ~ item) [ Chasing Reference)

FOR $p IN document("auction.xml")/site/people/person
LET $a := FOR $t IN document("auction.xml")/site/closed auctions/closed auction
LET $n := FOR $t2 IN document("auction.xml")/site/regions/europe/item
WHERE $t/itemref/@item = $t2/@id
RETURN $t2
WHERE $p/@id = $t/buyer/@person
RETURN <item> $n/name/text() </item>
RETURN <person name=$p/name/text()> $a </person>

/site/closed auctions/closed auction[buyer/@person =
/site/people/person/@id]/itemref] @item = /site/regions/europe/item/@id]
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Q10. List all persons according to their interest; use French markup in the result. [ Construction

of Complex Results ]

FOR $i IN DISTINCT

document("auction.xml")/site/people/person/profile/interest/(@category

LET $p := FOR $t IN document("auction.xml")/site/people/person
WHERE  $t/profile/interest/@category = $i
RETURN <personne>
<statistiques>

<sexe> $t/gender/text() </sexe>,
<age> $t/age/text() </age>,
<education> $t/education/text()</education>,

<revenu> $t/income/text() </revenu>

</statistiques>,

<coordonnees>

<nom> $t/name/text() </nom>,
<rue> $t/street/text() </rue>,
<ville> $t/city/text() </ville>,
<pays> $t/country/text() </pays>,
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<reseau>
<courrier> $t/email/text() </courrier>,
<pagePerso> $t/homepage/text()</pagePerso>
</reseau>,
</coordonnees>
<cartePaiement> $t/creditcard/text()</cartePaiement>
</personne>
RETURN <categorie>
<id> $i </id>,
$p
</categorie>

/site/people/person[profile/interest/@category =/site/people/person/profile/interest/(@category]

person | 392

410, 411, 400, 393,
5, 406, 407, 396

S

({tcategoy

-
)
B @ =

QI1. For each person, list the number of items currently on sale whose price exceeds 0.02% of
the person's income. [Joins on Value )

FOR $p IN document("auction.xml")/site/people/person

LET $1 := FOR $i IN document("auction.xml")/site/open_auctions/open_auction/initial
WHERE $p/profile/@income < (5000 * $i/text())
RETURN $i

RETURN <items name=$p/name/text()> COUNT ($1) </items>

/site/people/person[profile/@income = /site/open_auctions/open_auction/initial/text()]
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Q12. For each richer-than-average person, list the number of items currently on sale whose
price exceeds 0.02% of the person's income. [Joins on Value ]

FOR $p IN document("auction.xml")/site/people/person

LET $1 := FOR $i IN document("auction.xml")/site/open_auctions/open_auction/initial
WHERE $p/profile/@income < (5000 * $i/text())
RETURN $i

WHERE  $p/profile/@income > 50000

RETURN <items person=$p/name/income/text()> COUNT ($1) </person>

/site/people/person[profile[@income > 5000]/@income =

/site/open_auctions/open_auction/initial/text()]
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Q15. Print the keywords in emphasis in annotations of closed auctions. [ Path Traversals ]

FOR $a IN document("auction.xml")/site/closed auctions/closed auction/annotation/
description/parlist/listitem/parlist/listitem/text/emph/keyword/text()
RETURN <text> $a <text>

/site/closed auctions/closed auction/annotation/description/parlist/listitem/parlist/listitem/text/

emph/keyword/text()

closed
. closed
auction .
s auction

511

Text()

Q16. Return the IDs of those auctions that have one or more keywords in emphasis. (cf. Q15)
[ Path Traversals )

FOR $a IN document("auction.xml")/site/closed auctions/closed auction
WHERE NOT EMPTY
($a/annotation/description/parlist/listitem/parlist/listitem/text/emph/keyword/text())
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RETURN <person id=$a/seller/@person />

/site/closed auctions/closed auction[annotation/description/parlist/listitem/parlist/listitem/text/
emph/keyword/text() ISNOT Null]

closed
auction
s

closed

. 469
auction

470

Q17. Which persons don't have a homepage? [ Missing Element )

FOR $p IN document("auction.xml")/site/people/person
WHERE EMPTY ($p/homepage/text())
RETURN <person name=$p/name/text()/>

/site/people/person[homepage IS Null]
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Q18.Convert the currency of the reserve of all open auctions to another currency. [ Function

Application]

FUNCTION CONVERT ($v)

{
RETURN 2.20371 * $v -- convert Dfl to Euro

FOR $i IN document("auction.xml")/site/open_auctions/open_auction/
RETURN CONVERT($i/reserve/text())

/site/open_auctions/open_auction/reserve

open_a

uctions

open_a

uction

Q19. Give an alphabetically ordered list of all items along with their location. [ Sorting]

FOR $b IN document("auction.xml")/site/regions//item
LET $k := $b/name/text()
RETURN <item name=$k> $b/location/text() </item>
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SORTBY (.)

/site/regions//item/location

regions

Q20. Group customers by their income and output the cardinality of each group.
[ Aggregation]

<result>
<preferred>
COUNT (document("auction.xml")/site/people/person/profile[ @income >= 100000])
</preferred>,
<standard>
COUNT (document("auction.xml")/site/people/person/profile[ @income < 100000 and
@income >= 30000])
</standard>,
<challenge>
COUNT (document("auction.xml")/site/people/person/profile[ @income < 30000])
</challenge>,
<na>
COUNT (FOR $p in document("auction.xml")/site/people/person
WHERE EMPTY ($p/@income)
RETURN $p)
</na>

</result>

/site/people/person/profile[@income >= 100000]
/site/people/person/profile[@income < 100000 and @income > 30000]
/site/people/person/profile[@income < 30000]
/site/people/person/profile[@income IS Null]
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select n393.filename, n393.tagid

from node information n392, node information n393
where n392.dgnodeid = 392

and n392.attributename = 'id'

and n392.prefixcontent = 'person0’

and n393.dgnodeid = 393

and n393.nodeid > 0

and n392.father = n393.gfather

Ql

select n420.filename, n420.tagid

from node information n416, node_ information n420
where n416.dgnodeid = 416

and n416.nodeid = 0

and n416.elementorderofsamenameunderparent = 1
and n420.dgnodeid = 420

and n420.nodeid > 0

and n416.tagid = v420.gfather

Q2

select n420_1.cuttingcontent as bidder] increase, n420 2.cuttingcontent as
bidder new_increase

from node_information n413, node information n416_1, node information
n420 1, node_information n416_2, node_information n420 2

where n413.dgnodeid = 413

and n413.nodeid = 0

and n416_1.dgnodeid =416

and n416_1.nodeid =0

and n416_1. elementorderofsamenameunderparent = 1

and n413.tagid = n416_1.father

Q3 and n420 1.dgnodeid =420

and n420_1.nodeid > 0

and n416 1.tagid =n420 1.gfather

and n416_2.dgnodeid =416

and n416_2.nodeid =0

and n413.tagid = n416_2.father

and n416_2. elementorderofsamenameunderparent = ( select MAX(n416 3.
elementorderofsamenameunderparent)

from node information n416 3

where n416_3.dgnodeid = 416

and n416 3.nodeid =0
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and n413.tagid =n416_3.father )

and n420 2.dgnodeid = 420

and n420 2.nodeid >0

and n416_2.tagid = n420_2.gfather

and n420_2.prefixcontent >=n420_1.prefixcontent

Q4

select n415.filename, n415.tagid

from node information n413, node information n419 1, node information
n419 2, node information n415

where n413.dgnodeid = 413

and n413.nodeid =0

and n419 1.dgnodeid =419

and n419 _1.attributename = 'person'

and n419 _1.prefixcontent = 'person18829'

and n419 2.dgnodeid =419

and n419 2.attributename = 'person’

and n419 2.prefixcontent = "person10487'

and n413.tagid =n419 1.ggfather

and n413.tagid = n419 2.ggfather

and n419 1.startlocation <n419 2.startlocation
and n415.dgnodeid =415

and n415.nodeid > 0

and n413.tagid = n415.gfather

Q5

select n473.filename, n473.tagid
from node information n473
where n473.dgnodeid = 473

and n473.attributename is null
and n473.prefixcontent >= '40'

Q6

select n4.filename,n4.tagid

from node information n4

where n4.dgnodeid = 4 and n4.nodeid =0

union

select n62.filename,n62.tagid

from node information n62

where n62.dgnodeid = 62 and n62.nodeid =0
union

select n120.filename,n120.tagid

from node information n120

where n120.dgnodeid = 120 and n120.nodeid = 0
union

select n178.filename,n178.tagid

from node information n178

where n178.dgnodeid = 178 and n178.nodeid = 0
union

select n236.filename,n236.tagid

from node_information n236

where n236.dgnodeid = 236 and n236.nodeid = 0
union

select n294.filename,n294.tagid
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from node_information n294
where n294.dgnodeid = 294 and n294.nodeid = 0

Q7

select n9.filename,n9.tagid

from node information n9

where n9.dgnodeid = 9 and n9.nodeid = 0

union

select n67.filename,n67.tagid

from node_information n67

where n67.dgnodeid = 67 and n67.nodeid = 0
union

select n125.filename,n125.tagid

from node information n125

where n125.dgnodeid = 125 and n125.nodeid = 0
union

select n183.filename,n183.tagid

from node information n183

where n183.dgnodeid = 183 and n183.nodid = 0
union

select n241.filename,n241.tagid

from node information n241

where n241.dgnodeid = 241 and n241.nodeid = 0
union

select n299.filename,n299.tagid

from node_information n299

where n299.dgnodeid = 299 and n299.nodeid = 0
union

select n354.filename,n354.tagid

from node information n354

where n354.dgnodeid = 354 and n354.nodeid = 0
union

select n426.filename,n426.tagid

from node_information n426

where n426.dgnodeid = 426 and n426.nodeid = 0
union

select n479.filename,n479.tagid

from node information n479

where n479.dgnodeid = 479 and n479.nodeid = 0
union

select n424.filename,n424.tagid

from node_information n424

where n424.dgnodeid = 424 and n424.nodeid = 0
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union

select n477.filename,n477.tagid

from node_information n477

where n477.dgnodeid = 477 and n477.nodeid = 0

Q8

select n393.prefixcontent,count(n469.tagid)

from node_information n471, node information n392, node information n469,
node_information n393

where n469.dgnodeid = 469 and n469.nodeid = 0
and n471.dgnodeid =471

and n471.attributename = 'person’

and n469.tagid = v471.gfather

and n392.dgnodeid = 392

and n392.attributename = 'id'

and n471.prefixcontent = n392.prefixcontent

and n393.dgnodeid = 393

and n393.nodeid > 0

and n393.gfather = n392.father

group by n393.prefixcontent

Q9

select n393.prefixcontent, n181.prefixcontent
from node_information n469, node information n471, node information n472,
node_information n392, node information n178 , node information n393,
node information n181

where n469.dgnodeid = 469 and n469.nodeid = 0
and n471.dgnodeid =471

and n471.attributename = 'person’

and n469.tagid = n471.gfather

and n392.dgnodeid = 392

and n392.attributename = 'id'

and n471.prefixcontent = n392.prefixcontent

and n472.dgnodeid = 472

and n472.attributename = 'item'’

and n469.tagid = n472.gfather

and n178.dgnodeid = 178

and n178.attributename = 'id'

and n472.prefixcontent = n178.prefixcontent

and n393.dgnodeid = 393 and n393.nodeid > 0
and n393.gfather = n392.father

and n181.dgnodeid = 181

and n181.gfather = n178.father

Q10

select n399.cuttingcontent, n410.prefixcontent, n411.prefixcontent,
n400.prefixcontent, n393.prefixcontent, n405.prefixcontent, n406.prefixcontent,
n407.prefixcontent, n396.prefixcontent

from node information n392, node information n399 , node information n410,
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node_information n411, node_information n400, node information n393,
node_information n405, node_information n406, node information n407,
node_information n396

where n392.dgnodeid = 392 and n392.nodeid = 0
and n399.dgnodeid = 399

and n399.attributename = 'category’

and n392.tagid = n399.ggfather

and n410.dgnodeid = 410 and n410.nodeid > 0
and n410.ggfather =* n392.tagid

and n411.dgnodeid =411 and n411.nodeid > 0
and n411.ggfather =* n392.tagid

and n400.dgnodeid = 400 and n400.nodeid > 0
and n400.ggfather =* n392.tagid

and n393.dgnodeid = 393 and n393.nodeid > 0
and n393.gfather =* n392.tagid

and n405.dgnodeid = 405 and n405.nodeid > 0
and n405.ggfather =* n392.tagid

and n406.dgnodeid = 406 and n406.nodeid > 0
and n406.ggfather =* n392.tagid

and n407.dgnodeid = 407 and n407.nodeid > 0
and n407.ggfather =* n392.tagid

and n396.dgnodeid = 396 and n396.tagid > 0

and n396.gfather =* n392.tagid

order by n399.cuttingcontent

Q11

select n398.tagid,count(n414.tagid)

from node_information n414, node information n398
where n398.dgnodeid = 398

and n398.attributename = 'income’

and n414.dgnodeid = 414 and n414.nodeid > 0

and n398.prefixcontent = n414.prefixcontent

group by n398.tagid

Ql12

select n398.tagid,count(n414.tagid)

from node_information n414, node information n398
where n398.dgnodeid = 398

and n398.attributename = 'income’

and n414.dgnodeid = 414

and n414.nodeid > 0

and n398.prefixcontent > '5000'

and n398.prefixcontent = n414.prefixcontent

group by n398.tagid

Q15

select n511.filename, n511.tagid
from node information n511
where n511.dgnodeid = 511 and n511.nodeid > 0

144




Q16

select n470.filename, n470.tagid, n470.prefixcontent
from node_information n469, node information n511, node information n470
where n469.dgnodeid = 469

and n469.nodeid = 0

and n511.dgnodeid = 511

and n511.attributename is null

and n511.prefixcontent is not null

and n469.startlocation <= n511.startlocation

and n469.endlocation >= n511.endlocation

and n470.dgnodeid = 470

and n470.attributename = 'person’

and n469.tagid = n470.gfather

Q17

select n392.tagid , n393.prefixcontent
from node information n392, node information n393
where n392.dgnodeid = 392

and n392.nodeid = 0

and n393.dgnodeid = 393

and n393.nodeid > 0

and n393.gfather = n392.tagid

and not exists( select *

from node_information n396

where n396.dgnodeid = 396

and n396.nodeid =0

and n396.father = n392.tagid)

QI8

select n415.filename, n415.tagid
from node_information n415
where n415.dgnodeid = 415 and n415.nodeid = 0

Q19

select n5.filename, n5.tagid, nS.prefixcontent as location

from node information n5

where n5.dgnodeid = 5 and n5.nodeid > 0

union

select n63.filename,n63.tagid, n63.prefixcontent as location
from node information n63

where n63.dgnodeid = 63 and n63.nodeid > 0

union

select n121.filename,n121.tagid, n121.prefixcontent as location
from node information n121

where n121.dgnodeid = 121 and n121.nodeid > 0

union

select n179.filename,n179.tagid, n179.prefixcontent as location
from node information n179

where n179.dgnodeid = 179 and n179.nodeid > 0

union

select n237.filename,n237.tagid, n237.prefixcontent as location
from node information n237

where n237.dgnodeid = 237 and n237.nodeid > 0

union

select n295.filename,n295.tagid, n295.prefixcontent as location

145




from node_information n295
where n295.dgnodeid = 295 and n295.nodeid > 0
order by location, tagid

Q20

select count(n398.tagid)

from node_information n398
where n398.dgnodeid = 398

and n398.attributename = 'income’
and n398.prefixcontent >= 100000’
go

select count(n398.tagid)

from node_information n398
where n398.dgnodeid = 398

and n398.attributename = 'income’
and n398.prefixcontent < '100000'
and n398.prefixcontent > '30000'
go

select count(n398.tagid)

from node information n398
where n398.dgnodeid = 398

and n398.attributename = 'income'
and n398.prefixcontent < '30000'
go

select count(n398.tagid)

from node information n398
where n398.dgnodeid = 398

and n398.attributename = 'income’
and n398.prefixcontent is null

£0
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Query | XRel | XParent | Edge Monet | Shared | Shared+ | XDB-OO | DOM | DOM+
Q1 0.39 0.54 4.46 0.76 1.01 1.54 8.07 4.96 0.02
Q2 0.57 15.09 20.85 141.72 1.20 0.65 6.18 6.06 5.27
Q3 - 33.58 36.06 579.28 30.33 0.16 19.12 12.58 | 16.06
Q4 |4,48552| 82.73 411.81 2.68 0.24 0.25 9.54 63.81 | 0.06
Q5 0.50 0.33 30.06 0.10 0.21 0.19 5.22 1.15 0.01
Q6 6.50 0.79 13.92 0.19 0.34 0.25 12.69 3.67 0.01
Q7 4.50 2.44 12.12 0.52 0.70 0.46 21.14 63.34 | 0.03
Q8 76.20 39.60 892.86 1.24 138.98 1.42 5,954.51 | 20.65 1.10
Q9 64.34 149.85 - 367.87 | 162.14 2.27 8,910.99 | 26.04 | 1.18
Q10 | 556.87 |1,735.84 | 4,547.90 | 1,337.84 | 0.56 1.16 - 188.95 | 21.86
Q11 21.96 | 1,182.53 | 1,33.59 | 1,065.43 | 277.71 1.62 - 4239 | 1145
Q12 18.57 462.48 | 501.11 | 383.52 | 1,046.53 | 0.95 - 38.71 | 8.14
Q15 0.02 0.02 5.04 0.12 796.79 1.01 0.85 1.62 0.00

Q16 4.05 493.67 | 720.76 1.07 19.35 9.37 12.31 3.64 0.28
Q17 0.32 0.59 1.87 1.22 0.78 0.66 50.89 44.70 | 0.47
Q18 0.09 0.07 0.80 0.01 0.38 0.13 13.83 9.27 0.01
Q19 6.88 2.53 20.10 73.57 1.31 0.93 55.93 96.92 | 0.99
Q20 1.02 0.11 2.26 0.36 0.19 0.19 0.22 86.55 | 0.43
Sum | 5,248.28 | 4,202.79 | 8,555.99 | 3,957.52 | 2,478.76 | 23.26 | 14,948.09 | 715.01 | 68.05
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Query XRel XParent Edge Monet | Shared | Shared+ | XDB-OO | DOM | DOM+
Q1 5.04 1.12 3.74 1.53 0.39 0.27 8.07 4.96 0.02
Q2 12.54 1.33 3.48 3.4 0.06 0.00 6.18 6.06 5.27
Q3 6.01 5.47 7.82 15.53 0.14 1 19.12 12.58 | 16.06
Q4 5.21 116.65 9.12 2.4 0.01 0.03 9.54 63.81 | 0.06
Q5 0.44 0.04 4.27 0.01 0.02 0.01 5.22 1.15 0.01
Q6 1.8 1.76 - 0.27 0.02 4.74 12.69 3.67 0.01
Q7 2.09 2.54 - 0.24 5.82 0.27 21.14 63.34 | 0.03
Q8 9717.71 25.24 - 1.03 0.94 0 5,954.51 | 20.65 1.10
Q9 4298.98 | 18421.2 21.97 8.62 1.58 1.56 8,910.99 | 26.04 | 1.18
Q10 96.61 127.13 43.98 206.97 | 2.49 0.57 - 188.95 | 21.86
Q11 16.2 4.56 9708.62 | 573.84 | 643.49 | 0.24 - 42.39 | 1145
Q12 10.75 0.55 0.89 410.2 | 154.42| 0.26 - 38.71 8.14
Q15 0.27 0.27 0.1 0.03 2.1 0.34 0.85 1.62 0.00
Q16 1.08 - 95.65 0.7 2.09 1.57 12.31 3.64 0.28
Q17 3.97 0.4 31.42 0.92 0.4 0.84 50.89 4470 | 0.47
Q18 0.01 0.02 2.32 0 0.01 0 13.83 9.27 0.01
Q19 179.22 2.46 - 2.15 0.58 17.69 55.93 96.92 | 0.99
Q20 0 1.45 3.5 21.2 0.41 0.22 0.22 86.55 | 0.43
Sum | 14,357.93 | 18,712.19 | 9,936.88 | 1,249.04 | 814.96 | 29.62 | 14,948.09 | 715.01 | 68.05
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