An mtroduction to XML

CPS 296.1
Topics 1n Database Systems

From HTML to XML

= HTML describes the presentation of the content
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# Separation of content from prezentation allows the
content to be prezented eazily in different looks

Other nice features of XML

» Portabality: Jost like HTML | vou can ship XMI data
across any platforms
— Felational data requires heavv-weight protocels, e.g., JDBEC
= Flexibility: You can reprezent any information
(structured, zemi-structured, documents, ..}
— Eelational data 1= best suited for structured data
= Extensibility: Since data describes its own schema vou
can change it easily
— Felational schema 1= nzid and difficult to change
= “Publizhability™: We need new data models, query
languages, query processing and optimization techniqpes

XML terminology
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» Tag names: book, title, author
» Start tags: <book™, <title>, <author> SSSioi=is.
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= End tags: <book>, </'title>, 'iau‘thl:rr:* e

= An element iz enclosed by a pair of sta:t and end tags:
<book>. . <'book>
— Elements can be nested: <book=.. <htla>._ . <'ftle>.. <book=
_ Empty elements: <is_texthook=</is_texthook=
» Can be abbreviated: <is_textbook ™
» Elements can also have attributes: <book ISBIN="__.7
price=""80.00">

Well-formed XML documents

A well-formed XML document

* Follows XML lexical conventions
— Wrong: <section=We show that x < (.. </sechon>
— Raght: <zection=We show that x &lt; 0...</section=

= Contains a single root element

= Has tags that are properly matched and elements that are
properly nested
— Right: <zection>... <subzection=._ .</subsection>. . </section=
— Wrong: <section>.. <subzection>.. <'section>...</subsaction=

More XML features

» Comments: <!—- Comments here.. --=
= CDATA: <I[CDATA[Tags: <bock>, .. ]J=
» D'z and references
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= Namespaces allow external schemas and gualified names

= <haodk amins: my el onSle="htpV. . imySchama>
oryCEationEtyie o>, </mC EatlanSheie e
oy BEationEtyisauthor= . <imyChatinnStle auihars. .
<y =

» Processing instructions for apps: <7 . java applet.. . 7>
» And more.
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Valid XML documents

= A valid XMI docoment conforms to a Document Type
Definition (DTD))
— A DTD 15 optional
= A DTD specifies
— A grammar for the document
— Constramts on structures and values of alements, attnibufes, ete.
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Data models for XML

Graph and tree models used in research

# Semistructured model of Lore and TSIMMIS
(Stanford)

#Ordered tree model of YAT (INEIA)
Document Object Model (DOM)

— Object-onented programming interface for XML
XML Infoset
Data models for varous XML query languages

#Data model defined by XML Query Working Group
for XPath and XQuery

Semistructured data model of Lore

* Graph-based, unordered, edge-labeled
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Ordered tree model of YAT
» Tree-based, ordered, node-labeled, with

references

Data model of XML Query WG

* Conceptually, also tree-bazed, ordered, and with
references

= Functional notation (think ML); no explicit data structure
= Example

<oaoak price="10.50"=
dHe>.. stHercauimare . chauthorscauthors. . cigubeors...

=Mook
=

g; = elemNMode(gnameValua{null “bock™), { a; }, [&1, €5, &:])
a, = attrl{ode{gnameValue{null, “price™), decimal Vahoe(10.507)
g, = elamNode(gnameValua{null, “titla™), _..)
g, = elemMode(gnameValua{null, “author™), ...}
g, = elemMode(qnameValua{null, “author™), ...}
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Query languages for XML
Data modal For a more accurate comparizon see
Bomfat and Cen, STGMOD Records, 2000
XQL Qubt HQuery]
Ideahzed XML XML-QL Lorel YATL
simple graphs UnQL Expressive power

Mavigation, SPJ, SPJ, OQL, OQL,
selection regexp regexp, regexp condibonal,
STOUpIng Tecursion
13




XML-QL

* Deutzch, Fernandez, Florescu, Levy, and Suciu. “XMML-QL: A
Query Language for XML." WFFF, 1999

* Data model: a (totally) ordered or a (totally)
unordered graph
* Query language
— WHERE clauze to bind vanables and test predicates
— CONSTRUCT clausze to build output XML structures
* Features
— XML pattemns, regexp path expressions
— Joins on multiple input sources
— Skolem functions for grouping 13

XML-QL: XML patterns

» Retrieve the titles of the books written by
Abiteboul before 2000

WHERE
Scan bib.yml: =bib=
match the pattam <bock fear=54 ISEN=Sizbr=

to obtain all <titla= fte it
&y, Sisbm, ¥t) bindinzs =muthor=dastname=Abisbouls/la=tname-<author=
’ B </back=
EE..-:lrt 'Ii:IDEE-'ItI.EIt <='bik= 1M "bdn.=m .
ass the pradicats { 5f=zo00
? Preliil® e oNSTRUCT

Comstract putpat for [ =resulSook ISEN=Sistn=
each (Fv, 3izhn, 31) binding { <resubTitle=$e<resultTitle=
shtaingd in WHERE b =resulSock

XML-QL: joins

* Retrieve all reviews for the books written by
Abateboul

WHERE
=hin=
cbook ISSN=%=bn=
<author=<lazinama=Abitsboul</la=tnama>=fmuthar=
=/boak=
=foib= IM "bibxml”,
Sy
sreview |1SSN=5mbn=cireviews ELEMENT _AS fa
=frEvimwss in "reviews xsl”
COMSTRLUCT
E=

XML-QL: outerjoins (stide 1)

* Retrieve the titles of the books written by
Abiteboul, together with their reviews, 1f any

WHERE
=bio=
cbock ISEN=3isbn=
=inle=St=ftitle=
<authare <lasiname=Abiteboul =Na=tneme=><muthor=

ook If 2 book has no review,
=ihib= IM "Bibaemil®, ;i ) )
e 1t w1ll not be in the output
cragimw [SEN=izhn - c/reviaws ELEMENT AS fa
sirmyviswss in “reviews. xsl Book title appears multipls times
COMSTRUCT d : ar
crmhan:ﬁﬁmﬂemw|33M-$imr]=i:thm are multiple reviews
ctitte =3 rcfitle=-
S What 15 wrong? -

wresukBookifith Resse-as

XML-QL: outerjoins (tide 2)

» Use ﬂE‘-Et'E!d QUETIES Wl'th 'l:ﬂ.ltlE!I] 0111 semantics
YWHERE
=bikb=
ook [SEM=Siskn=
=Hle=Stoitile=
=muthars asmnamesAbieboulasiname=-</author=
=back=
<ibib= IN "bioxml,
CONSTRUCT
cre=ultSoak ISEMN=%iskn=
title=St<ite=
WHERE
SrEviEwE
Qkay for snbouery zreview |SEMN=Sisbn=c/reviews ELEMENT_AS e
to retam empty raizali =lrmpmam = N " reviees wx|”
COMNSTRUCT
f=) -

=re=ulkSock=-

XML-QL: regexp, metadata queries

« What kind of elements are found 1n the content of
the element corresponding to the book with ISBN
of 107

Pegexp that matches {""_r:_ ERE

- =
any sequence of lements = L oreSeho

<Itagname=</=
=boak=
== IM "bibaxml”,
COMSTRUCT
-:raul:-il::grame*:.‘rﬂl.l:-




