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XPath1.0

/book/title
EN

[fauthor[first="Joe’]

<book >

A

| <title>History of Nara</title> |

<author>
<first>Joe</first>

<last>Nick</last>

</author>

<price>12</price>
</book>
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style
text

History
‘of Nara
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book

first
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last

Nick,

u
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XPath1.0

/book[author/last="Nick’]/title

[/ast]../first="Joe’]
[fauthor[first="Joe’][../price="12’]

I N

<book > book

| <title>History of Nara</title>]| __
<author> { _
<first>Joe</first> style| title author rice

: text
<last>Nick</last> * ﬁ

</author_> History| | first last || 12
<price>12</price> ‘of Nara
</book>

kc)zoos / _ Joe N iCkxIF/3/14




(axis)

ancestor following

ancestor-or-self document order context node
parent

self following-sibling

child preceding
descendant-or-self document order context node
descendant

attribute _ .

namespace preceding-sibling
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A readinglist

(A
‘@ parent

) /\ paper
() courseid pap
CS405
) summary
Oisbn ~ /Ltitle ANGE & " Kauthors
title . )
0-07232206-3 C\ self bogktitle abstract
author author author
z{ child
last _ last last
L first first
N H -
Raghu Johannes LLl The Database SIGMOD’83
N ] [
Database Ramakrishnan Gehrke GEMisa ...
Management L] [] []
Systems This book covers ... Carlo| |Zzaniolo



ancestor-or-self e M

ancestor
courseid ook paper
CS405
. summary
1Shn fitle A . authors
0-07232206-3 title bodktitle abstract
descendant
-0r-S f author auth author
last _ last last
L first first
descendant
[] []
hu Johannes LLl The Database SIGMOD’83 .
G
Database krishnan Gehtkt GEMisa ...
Management M\// [] [] []
Systems This book covers ... Carlo| |Zzaniolo




readinglist

following
courseid . b foll - ibli paper\
= prec ing/ following-sibli
= ) summar
: |
1Shn authors tit] authors
0-07232206-3 . S booktitle abstrad
- author author author
precedi -
last Ihst
: last
- first
L first
N N R
Raghu Johannes LLl The Database SIGMOD’83
=0 =
atabdse Ramakrishnan Gehrke GEMisa ...
Wment [] [] [] EMisa..)
ems This bookgovers ... Carlo] |Zzaniolo /
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XPath1.0

For

XPath2.0

unordered
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XQuery1.0 --- FLWOR
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FOR

LE
WH
OR

ERE
DER BY

=4

"URN
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XQueryl.0 ---

3

for $a in distinct-values(document(*'readinglist.xml"")//author)

let $i := document("'readinglist.xml"")//*[authors/author = $a]
where count($i) >= 3

return
<active-author>
{
$a,
for $x in //*[authors/author = $a]
return $x/title
}

</active-author>
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¢ XML

¢ XPath, XQuery
SQL
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XML

DBMS

— XML
DARD.

— XML
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XML

<emp>
<name>Joe Doe</name>
<age>30</age>
</emp>
eml node
i Id parent name  value
name age 1 - om
Joe Doe 30 P
2 1 name Joe Doe
DTD 3 1 age 30

AML DTD
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Wisconsin Univ., VLDB’99

DTD

QL XML-QL

XML-QL SQL shared
approach

DB2 recursion support
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DITD

<I[ELEMENT readinglist (book*, paper*)>

<IATTLIST readinglist courseid ID REQUIRED>
<I[ELEMENT
<IATTLIST

=
=
=
=
=
=
=
=
<lE

(C)2005

_EMEN"
_LEMEN"
_LEMEN"
_LEMEN"
_LEMEN"
_LEMEN"
_LEMEN"
_LEMEN"

_LEMEN"

" book (title, authors, summary?)>

pook isbn ID REQUIRED>

" paper (title, authors, booktitle, abstract?)>
" title (#PCDATA)>

" authors (author+)>

" author (first, last)>

" first (#PCDATA)>

" last (#PCDATA)>

- summary (#PCDATA)>

" booktitle (#PCDATA)>

" abstract (#PCDATA)>
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<readinglist courseid="CS405">
<book 1sbn="0-07-232206-3""> )
<title>Database Management Systems</title>
<authors>
<author> )
<first>Raghu</first>
<last>Ramakrishnan</last>
</author>
<author> )
<first>Johannes</first>
<last>Gehrke</last>
</author>
</authors> _
<summary>This book covers the fundamentals of
modern database management systems, ...
</summary>
</book>
<paper>. _
<title>The Database Language GEM</title>
<authors>
<author> )
<first>Carlo</first>
<last>Zaniolo</last>
</author>
</authors> )
<booktitle>SIGMOD"83</booktitle>
<abstract>GEM i1s a general-purpose query and
update language for ...
</abstract>
</paper>
</readinglist>



A readinglist

] Z\ book /\ r
() courseid pape
CS405
o summary
Oisbn A litle A authors ! o
0-07232206-3 L bodktitle abstract
/\ author Aauthor Aauthor
A last - last last
L first
_ I__—I |__—| SIGI\/lI_g—lD’B?:
Raghu Johannes LL| The Database
N ] [
Database Ramakrishnan Gehrke GEMisa ...
Management L] [] []
Systems This book covers ... Carlo| |Zzaniolo




DTD

Shared
DTD 2
1
0 *!
R
DTD
R R
e
Hybrid
2 *

DTD
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(shared )

readinglist(readinglistiD: integer,
readinglist.courseid: string)
book(bookID: ingeger, book.parentID: integer,
book.isbn: string, book.summary, string)
paper(paperlD: integer, paper.parentID: integer,
paper.booktitle: string, paper.abstract: string)
title(titleID: integer, title.parentlD: integer,
title.parentCODE: integer, title: string)
authors(authorslD: integer, authors.parentID: integer,
authors.parentCODE: integer)
author(authorlD: integer, author.parentlD: integer,
first: string, last: string)

(c)2005 2005/3/14






(hybrid )

readinglist(readinglistiD: integer,
readinglist.courseid: string)
book(bookID: ingeger, book.parentID: integer,
book.isbn: string, book.summary: string,
book.title: string, book.authors.authorslID: integer)
paper(paperlD: integer, paper.parentlD: integer,
paper.booktitle: string, paper.abstract: string,
paper.title:string, paper.authors.authorslID: integer)
author(authorlD: integer, author.parentlD: integer,
author.parentCODE: integer, first: string,
last: string)

(C)2005
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¢ XML
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A readinglist

] 4\ book AN
() courseid paper
CS405
tI summary
O isbn Ny LBl it| Lauthors
0-07232206-3 V8 title booktitle abstract
/\ author Aauthor Aauthor
A last - last last
L first
_ I___I r_—l SIGI\/II_g—lD’83
Raghu Johannes LL| The Database
N ] [
Database Ramakrishnan Gehrke GEMisa ...
Management L] [] []
Systems This book covers ... Carlo| |Zzaniolo
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XPath:

SQL:

[readinglist/book/title

SELECT e3.target
FROM Edge el, Edge e2, Edge e3

WH
AN
AN
A\

ERE el.name = “readinglist”
D e2.name = “book”

D e3.name = “title”

D el.target = e2.source

AN

D e2.target = e3.source

2005/3/14
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XML

— XML

XPath
~ SQL

— DBMS
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Storing XML Documents in RDB

XPath XML, DOM, etc
oL \  ensitionsey WFormattingssy - Q\O
SQL

<l '
Element Attribute

Path
.y -

Text
(c)2005 DBMS XML Docewsents




XML

[book > \

<title>History of Nara</title>
<author>
<first>Joe</first>
<last>Nick</last>
</author>
<price>12</price>

</book>

. v

Ebeooent 4\

L
book
—Z& &a a
style title author price
text

A A

History first last 12

of Nara

Joe Nick

2005/3/14



XML

bdok
(1, |125)

style title author price
text (20,49) (50,101) (102, 118)

(1,125) ﬁ A ﬁ

History  first  last 12
of Nara (58, 75) (76, 92) (109, 110)

(27, 41) * *

Joe Nick
(65, 67) (82, 85)

(C)2005

/
/

/

000
000
000
000
000
/boo

000

K

K/@style

K/title

K/aut
kK/aut
kK/aut

Nor
nor/first

nor/last

K/price

. (Start, End)
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XML

Path

pathname pathlD
/book 1
/book/title 2

/book/author 3

Element

docID pathlD pos

#1 2 20, 49

Text

L
book
(1, 125)
5= 2 2
style title author price
text (20, 49) (50, 101) (102, 118)

(1,125) *

docID pathlD value

POS

#1 2

History 27,41

4

History first last 12
of Nara (58, 75) (76,92)(109,110)

(27, 41) * *

Joe Nick
(65, 67) (82, 85)

docID pathlD attname attval

POS

OF:13 1 style

text

1, 125

2005/3/14



Dietz

(preorder, postorder)

(10,8)
(3,1)

(5,2) (6,3)
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Dietz

<~

a.preorder < d.preorder and a.postorder > d.postorder
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Text

Element B+ R B+ R
doclD pathlD  pos doclD pathID value  pos
#1 1 1,125 #1 2 History. 27, 41
#1 2 20, 49 #1 4 Joe 65, 67
#1 3 50, 101

F’aIf] E34_
Attribute B+ R pathname  pathID
doclD pathlD attname attval, pos /book 1

#l 1 style  text  1,125] |4 owiitle 2
/book/author 3

200543/14
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Path

/bookititle pathname pathlD
/book 1

/lauthor([first="Joe’] /bookititle 2
/book/author 3

XPath / /]
XML

) SQ L'92
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O -

Element
doclD pathlD 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.pathlID = p.pathID pathname  pathlD
AND  p.pathname = “/book/title” |/boOK 1

/book/title 2
/book/author 3

(C)2005 2005/3/14



(2) - -

Element
doclD pathlD pos
/Mast #1 1 1,125
#1 2 20, 49
SELECT e.doclD, e.position #1 5 76, 92
FROM Element e, Path p Path
WHERE e.pathlD = p.pathiD pathname pathID
AND  p.pathname like “%/last” |/pook 1

ﬁ /book/title 2

/bo.c.).k/author/ last 5

(c)2005 2005737




(3)

~ —~

[fauthor[first="Joe’] Element

SELECT e.doclD, e.position doclD pathlD  pos

FROM Elemente, Textt, #1 1 1,125
Path p1, Path p2 #1 2 20, 49

WHERE pl.pathname #1 3 50,101
like “%/author” Text

AND  p2.pathname docID pathID value pos
like “%/author/first” #1 4 Joe 65 67

AND t.value = “Joe”

AND t.pathID = p2.pathlD Path

AND e.pathID = pl.pathID JEGNNEE pathD

AND e.docID = t.docID /book/author 3

ANDs e.pos.contain(t.pos) /bookfauthor/first 4, |,




*0O
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XML

<BOOK ISBN="1-55860-438-3">
<SECTION>
<TITLE>Bad Bugs</TITLE>
Nobody loves bad bugs.
<FIGURE CAPTION=*Sample bug”/>
</SECTION>
<SECTION>
<TITLE>Tree Frogs</TITLE>
All right-thinking people
<BOLD> love </BOLD> tree frogs.
</SECTION>
</BOOK>

(C)2005 2005/3/14



XParent

LabelPath

ID Len Path

1 1 /Book

2 2 /Book/@ISBN

3 2 /Book/Section

4 3 /Book/Section/Title
Data

PathID Did Ordinal Value

2 &5 1 1-55860-438-3
4 &13 1 Bad Bugs

Element

(c)

PathID Ordinal Did

1 1 &1
2 1 &2
3 1 &3
3 2 &4

005

Data-Path

Pid

Cid

&1
&1
&1
&2
&3
&3

&2
&3
&4
&5
&6
&7

Ancestor

/

Did Ancestor Level

&2
&3
&4
&5
&5
&6
&6
&7
&7

&1
&1
&1
&2
&1
&3
&1
&3
&1

NFEPFNNRPNRR R
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XParent
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Ancestor
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SUCXENT
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SUCXENT

Path
ID Path Ancestorinfo
1 /Book
2 /Book/@ISBN Sibling Ancestor  Ancestor
3 /Book/Section Order  Order (Level
#1 1 1
PathValue 49 1 1
Pathld LeafOrder SiblingOrder BranchOrder  LeafValue #2 3 2
( ) ( ( SiblinOrder
( )
)
2 &1 #1 -1 1-55860-438-3
4 &2 #2 1 Bad Bugs
LargeText
Pathld LeafOrder SiblingOrder BranchOrder  LeafValue
2005/3/14
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SUCXENT

4

¢
-0
— XParent

\ 4

(C)2005
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Microsoft SQL Server 2005
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/IBOOK[@ISBN = “1-55860-438-3"]/SECTION

SELECTSerializeXMD(N2.1D, N2.ORDPATH)

FROM infosettab N1

JOIN infosettab N2 ON (N1.ID = N2.1D)
WHERE N1.PATH_ID =PATH_ID{/BOOK/@ISBN)
AND N1.VALUE = '1-55860-438-3"
AND N2.PATH_ID = PATH_ID(BOOK/SECTION)

AND(arend(N1.ORDPATH) =Parend(N2.ORDPATH)

[ . !

ORDPATH
(c)2005 ORDPATH ID 2005/3/14
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XML
XML
XML

XML
XML

(structural join)
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XPath  XQuery

mm) NoO!!

XML

L
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INEX Project (1/2)

XML

2002
42 (2003 )

— N. Fuhr (Germany), M. Lalmas (UK)

DELOS Network of Excellence for Digital
Libraries

(C)2005 2005/3/14



INEX Project (2/2)

— |IEEE Computer Society Transactions/Magazines 8
(1995-2002) 12,000

— XML 500MB
= 1,500 XML

— content-only (CO)
TREC

— content-and-structure (CAS) queries
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¢ XQuery
¢ XML

¢ XML

L 2 2

XML

¢

L K R R R 2
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