XPath and XQuery

cP51le
Introduction to Database Systems

Announcements ( Thu. Oct. 2)

4 Deadline for Homework #2 non-Gradiance part
extended to next Tuesday

¥ Cradimnce part is still due roday!
% Midterm next Thursday in class

¥ Sampls sudrerm {from last vear) avalable
* Samplc solution will be mailablec next Tucsday

< Project milestone #1 due in 2 weeks!

Query languages tor XML

% X Path
" Path sxpressions with conditions
% Bulding block of other standards (X Quary, 3SLT,
HLink, XPainter, =tc.)

@ XlJuery

" XPath + full-dedged SQL-Like query languags=
& XSLT

¥ XPath + transformation templates

Example DTD and XML
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X Path

% X Path specifies path expressions that march XML
data by navigaring down (and occasionally up and
across) the tree

% Example

® Quecy: /bibliography/book/author
® Tikc a UNLE path

® Besult: all autheor elamments reachakle from coot +a the
path /bibliography/book/author

Basic XParh constructs

/ separator between steps in a path

wawe mmatches any child element with this tag name
- matches any child element

Buzme matches the attribute with this name
@%  marches any attribute

/{  matches any descendent element or the current

element itself
matches the current element

..  matches the parent element




Simple XPath examples

4 All bocle eitlac
/bibliography /book/title
4 All bock [SBN aumbers
/bibliography book /@ISEN
4 All title alaments, anywhaere in the document
{/title
4 All s=ction ttles, anywhers in the document
//=ection/title
4% Authors of kabliographical entries {suppose ther= are
articles, repocts, etc. 1n addition to books)
/bibliography/* /author

Predicates in path expressions

[comditeom]  snatches the “current” slement if condiion
evaluakes to true on the current elamene
4 Books wath poce lower than £30
/bibliography /book [Bpyrice<5(]

= EFath will automatically comvert the price string to a numaosic
waluc for comparison

# Books writh author “Abitaboul”
/bibliography/book[author="Abiteboul ']

# Bools with a publisher child elament
/bibliography /book[publisher]

4 Prces of booles avthored by " Akiteboul”
/biblicgraphy/book[author="Abiteboul '] /@price

More complex predicates

Predicates can have and’s and or's

4 Books with price between 340 and $30
[/bibliography/book[40<=8price and Bprice<=50]

4 Books authored ]::1.'.' “Abiteboul™ or those with price
lower than 550

/bibliography/book[author="Abiteboul™ or
Bprice=50]

Predicates involving node-sets

/bibliography/book[author="Abiteboul"]

% There may be multiple authors, so author in
general returns a node-set (in XParh terminology)

4+ The predicate evaluates to true as long as it
evaluates true for at least one node in the node-set,

i.e.. at least one anthor 15 “Abiteboul”™

4 Tricky query
/bibliography /bock[author="Abiteboul" and
author!="Abiteboul ']

" Wil it return any books?

Ll

XParth operators and funcrions

Frequently used in conditions:

x+y x—y.x Ty, xdIVy, xmod y

CONtains (x, 3]  true if string x contains string y

COUNT | mocde-res) counts the number nodes 10 made-ref

position() ceturns the “context position” (roughly, the
position of the current nods in the node-set contaiming it}

last() returns the “context size” (roughly, the oze of
the node-set containing the currant node)

name U‘ returns the tog name of the current element

More XPath examples

# All slements whose tag names contain “sechon” (= g.,
“subssction")
//=[contains {name(}, 'section")]
& Title of the first section 1n =sach book
/biblicgraphy/book/section[position{)=1] /title
= A shorthand: /bibliography/book/section[l] /title
# Title of the last section 1n =ach book
/bibliography/book/section[position(}=last{)] /title
& Booles wnith fewer than 10 sections
/bibliography/book[count {section)<10]
4 All alements whose parent's tag nome 15 aot "heok”
/= [name() !="book"] /*




A tricky example

% Suppose that price is a child element of book, and
there may be multiple prices per book
% Books with some price in range [20, 50]
" Heomr about:
/biblicgraphy /book
[price == 20 and price <= 50]
B Correct answrer:
/bibliography /book
[price[. == 20 and . == 50]]

De-reterencing IDREF's

id {Eﬂ?ﬂt{ﬁff} returns the element with sdewedfeer
% Suppose that books can reference other books

<sactiom=<title=Introduction</tit]a>

XML iz a hot topic these days; see <bookref
IQEH='IEEH—1ﬁ"fh for more details_
=/zection=

4 Find all references to books written by “Abitsboul”

in the book with “ISBN-10"
/bibliography book[BISEN= ' [388-10"]
/ /bookvef[1d{@ISEM) fauthor="Abitaboul "]
Or simmply:
d("1580-10") //bockraf [id (BI35H) fawthor="Ab7taboul ]

General XPath location steps

# Technically, each X Path query conssts of a series of
location steps separatad |:||3.rJl'l

4 Each location step conssts of

= Apaxis: anc of 581 T, attribute, parent, child, ancestor,®
ancestor-or-sel f,"descendent, descendent-ar-zelf,
fallowing, following-sibling, preceding,® preceding-
£1811ng,” and namespace

= A nodc-tost: othor a namc bost {c.g. D00k, section, ®}or atypc
tost (com., text (), nade(), comment [}, scparatcd from the oas
by ::

= Foro of mare prodicates (or conditions) codeosed in square beackects

TThese roverse axes produce result node-scts in soveese document acder;
athcrs (forwasd aocs) produce nodc-scts in dooomont ordor

Example of verbose syntax

Verbose (axis, node test, pradicata):

fehild: :biblicgraphy
fehild::book[attribute: : ISBN="15BN-10"]
[descendent-or-sel f::node ()
fehildz:title

Abbreviated:

/bibliography/book [@ISBN="ISBN-10"'] //title
= child & the dcfanlt axis
» // stands for /descendent-or-self:inade()/

LT

One more example

# Which of the following queries correctly find the thied
AUThOr in the entic= input document?
= [fauthor[position{)=3]
= Fimdy all Hrird suthoes (e sach puklisstion)
= ‘dazcendant-or-self:inade()
(nama{)="author' and po=ition{)=3]
® Fleferma Hhe Hhied slement i des docomess 1 s 2n author
= /descendant-or-self:inade()
[mama()="author']
[position()=3]
= Cooroct
= Afor M- Bnd popdibios &y paseed, Hes calheotion conkext Shangeos

— Copitcst xipe & of noda that pamed the Bnt condissm
~ Copiicst poaition: padbon of Hie contet aode withe the nt of nodes

Some technical details on evaluation

Given a context node, evaloate a location path as follows:
1. Start with node-set W = {context node}
2. Fer each location step, from left to righe:

= I — &

= For =ach aods= & in V-

® [Trns ¥ an tes sonboxk nods, comgrate 8 nedrerst B broen the s=ir
ard nodle-boiE

":E:|.|:'|:|Ell'h::li-:l.l:-::ir|.'|.':|.|.'|:|E]'h-:l'l.."'h_I
— For cach nodea’ in [Y. cralhmbs prodicate with e Eollorime. conte
= Conbert medenr o’
= —ont=t mzom the o= focda m &
= Conbort peogkhion i the poribes of ' wkies N7
= rre—prilxe
g
3. HReturn N




