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<emp> & XPath, XQueryhHSQLAD R & & Lt
<name>Joe Doe</name> o
<age>30</age> ¢ BEEDNIES)E
<femp> s T—HEE
\i WESRTIO—F ETIERTIO—F * BT HrEf
node
emp -
id parent name  value
name age 1 _ em
Joe Doe 30 P
2 1 name Joe Doe
’)‘%ﬁ@ﬁ%*ﬁiﬁ(DTD)(: 3 1 age 30
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1)—3> (region)

& (preorder, postorder) /—Falg/—Fd okl

&
C(%Q & a.preorder < d.preorder
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a.postorder > d.postorder
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Dxt
* E%th@llﬁﬁ’??aﬂ%li, preorder, postorder

* BRFRAGROHETEHELDT, LNV (IR
/—khLDEER) EEHhETREFT HL

(10,8) A
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)—ay VLEIO—F [ DBWS2003]
vo{0|1}* < v < v1{0|1}*
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4 14 (1000,1111)
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Unique identifier

¢ UID (YK.Lee, 96)

— each internal node
supposedly has the same
children

» maximal fan-out (= k)

— enable computing the parent

node
from a child node’s identifier

parent(i) = L% +1J

UIDDREI-E =

< enumerate virtual nodes
« identifiers increasing rate: max_fanout tree_neignt
> REDGE

(/%\?%

[0 = EBIC, UTOMSOXMLXETLRETERL, |

#element | o fan-

Data set size & out height
attributes

Data set | 7.6kB 201 1 1

(data on 20 persons)

Love's Labor’s Lost
(plays grouped, collection 210KB 5057 434 7
addad)

BIRMERIES (recursive UID): BAJEERETRIE

o By
— overcome the node number limitation
— while preserve order determination property

o REHRE
— Nodes subsets managed in two levels
— Global level:
» these subsets identifiers are recognized.
— Local level:
» nodes in each subset are managed
— Global parameters: used in both levels.
» small enough
» be comfortably loaded into the main memory
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Parent - child determination

& Suppose: x =4 and K is given
1. From (2,7,0) compute the parent node
— look at line 2 of K: local fan-out = 2
— localindex=| (7-2)/2+1]=3>1
=(2,3,0)
2. From (10, 9, 1) - aroot
— upper UID local area’s index =| (10-2) /4 +1 ]=3
— look at line 3 of K: local fan-out = 3
— localindex=[ (9-2)/3+1 |=3>1
- =330
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readinglist

courseid

booktitle abstr:

0-07232206-3
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Management
Systems
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| o RERADRSICLHILI-FEENBE

sonree | ordial | e | e XPath:  /readinglist/book/title
i e | D> e — ] SQL:  SELECT e3.target

= FROM Edge el, Edge e2, Edge e3
va | Database Management Systems WHERE el.name = “readinglist”
vas | The Database Languags GEM AND e2.name = “book”
. - AND e3.name = “title”
N e AND el target = e2.source
AND e2.target = e3.source
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Storing XML Documents in RDB

User, Application }

. XPath ' XML, DOM, etc

Translation
SQL

Formatting

7/

SQL

Attribute

Element

Text

DBMS XML Documents

XMLXE
(o 4
<book style=*text’> book
<title>History of Nara</title>|
<author>
<first>Joe</first> stylte title author price
ex

<last>Nick</last>

<fauthor> I£| { \‘ Iil

<price>12</price> History first last 12

</book> of Nara

Joe Nick

Element A  Attribute &  Text [ ]

XMLXEDHfE, RIFOEAL

B B

(1.125) /book
/book/@style
style title author @sty

text  (20,49) (50, 101) (102 118) /booktitle

(1.125) é /book/author
I}lﬁtory ( fII’St) (Iast Y 12 ) /book/author/first
of Nara (58, 75) (76, 92) (109,110
@7, 41) é /book/author/last
/book/price

Joe Nick

(65, 67) (82,85) 1J)—>32 : (Start, End)

XML E DB FRADIEINTTE

Path A
pathname pathlD book
/book 1 (1, 125)
/booktitle 2

/book/author 3 style  title author

~

text_(20,49) (50, 101) (102 118

Element (1,125)
docID pathlD pos l£| |£

#1 2 20, 49

History  first
of Nara (58, 75) (76 92)(109 11
(27, 41)

(=]

Text
docID pathlD value pos
#1 2 History |27, 41 Nick

Attribute (65 67) (82, 85)
docID pathlD attname attval pos

#1 1 style fext 1,125

RERAE-HECOESHZ~

. Path
/book/title pathname  pathlD
Nast /book 1

/bookititle 2

/fauthor[first="Joe’]
/book/author 3

& XPathDEKIL / F=1F /| EBERREZ DL

* T—AR—ZTIL XML x%’&it;éx;?ﬁu ELTEN

* EEHZITDONTIL, SQL MEDOXFINBEEITIMEE
#=F M

REE ZHE0(1) -sampmet-

Element
doclD pathID  pos

/book/title #1 1 1,125
#1 2 20, 49
#1 3 50,101

SELECT e.doclD, e.position

FROM Element e, Path p Path
WHERE e.pathID = p.pathlD pathname __pathID
AND  p.pathname = “/book/title” | /book 1

/book/title 2

/book/author 3
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Element
docID pathID  pos
INast # 1 1,125
#1 2 20, 49
SELECT e.doclD, e.position | #1 5 76, 92|
FROM Element e, Path p Path
WHERE e.pathID = p.pathiD pathname pathID
AND  p.pathname like “%/last” |/book 1
[booktitle 2

XFINREETOMEE

Jbook/author/last 5 |

[fauthor[first="Joe’]
SELECT e.doclD, e.position
FROM Elemente, Textt,

Path p1, Path p2

WHERE pl.pathname
like “%/author”

p2.pathname
like “%/author/first”

AND t.value = “Joe”
AND t.pathID = p2.pathID
AND =

AND e.docID = t.doclD
AND e.pos.contain(t.pos)

AND

Element
docID pathiD  pos
#1 1 1,125
#1 2 20, 49
(s 3 50,101
Text

docID pathID value pos

[# 4 Joe 65,67

Path

pathname pathlD
book/author 3
book/author/first 4

Microsoft SQL Server 2005

Primary XML index (infosettab)

FH—
_— .
ORDPATH) TAG NODE_ VALUE PATH_
MNM~— TYPE fis)
1 1 (BOOK) | 1 (Element) | Null #1
11 2 ISBN) | 2 (Aunbute) | '1-55860-438-3' | #2#1
1.3 3 1 (Element) | Null #3#1
(SECTION)
131 4 (TITLE) | 1 (Element) | 'Bad Bugs' #4351
133 10 (TEXT) | 4 (Value) Nobody loves #1043%1
Bad bugs '
i35 5 1 (Element) | Null #5E3H1
(FIGURE)
1351 6 2 (Anribute) | ‘Sample bug #67371
(CAPTION)
15 3 1 (Element) | Null #351
(SECTION)
1.5.1 4 (TITLE) | 1 (Element) | Tree froes' #AH3#1
153 10 (TEXT) | 4 (Value) "All night thinking| #10#3%1
people’
155 7 (BOLD) | 1 (Element) | ‘love’ #7H3H1
157 10 (TEXT) | 4 (Value) ‘tree frogs’ #1023%1

et nLik

|/BOOK[@ISBN = *1-55860-438-3"]/SECTION |

@ B/ —RERET D
/» HOXBEET

SELECTSerializeXMD(N2.1D, N2.ORDPATH)
FROM infosettab N1

JOIN infosettab N2 ON (NL.ID = N2.ID)
WHERE N1PATH_ID =
AND NLVALUE = '1-55860-438-3"
AND N2.PATH_ID = PATH_ID(/BOOK/SECTION)
AND(arend(N1.ORDPATH) =0

(N2\ORDPATH)

S DIFBRD
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