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INtro

In sensstrict, un documentXML
esteo baza(colectie) de date

viziune centrata spre documente(document centri¢
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INtro

Pentru managementuldatelor XML,
trebuie saexiste suport pentru:

stocarez documente arbori XML

scheme DTD, scheme XML, RE

LAX NG etc.

limbaje de interogare: XPath XSL
procesarez via APFkuri: SAX,

XQuery,...

DOM, ...
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INtro

Mai trebuie asigurate
stocareaeficienta
mecanismelede indexare
securitateadatelor
tranzactiile
Integritatea datelor
accesulconcurentmulti-user
trigger-ele
Interogarile rapide in documentemultiple
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stocareadatelor XML

Maniere:

documentecentrate pe date
(data-centric documents

viziunea centrata pe documente
(documentcentric document}
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stocareadatelor XML

Documentecentrate pe date:
XMLfolosit pentru transportul datelor (intre servicii)
DocumenteXML proiectate pentru afi eficient
procesatede calculator:
structura regulata, reprezentari fine ale datelor
Exemple orare de curseaeriene, datestiintifice,
ordine de plata

@py. SabinBuraga4 www.purl.org/net/busaco

Caracterstructurat al datelor4 stocarein bazede dat
relationale + interschimb de date



U
stocareadatelor XML

Viziuneacentrata pe documente
XMLutilizat pentru date destinate oamenilor

Exemple carti electronice, mesajee-maill,
documenteXHTML

Caractersemi-structurat al datelor

(structura interna nu esteatit deregulata)
Ordineaaparitiel unor elementesituate

pe acelasinivel (siblings) este, uzual, importanta
Documentelesunt conceputemanual sauprovin din

alte formate, fara afi stocatein bazede dateclasice
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stocareadatelor XML

Practic, celedoua categorii nu pot fi distinse
Intotdeauna clar
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stocareadatelor XML

Datelesestocheazan bazede date
relationale, orientate-obiect ori ierarhice
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stocareadatelor XML

Datelepot fi accesatan format XML
via sisteme XML-enabled

schemaDB? schema XML
adoptareaunui model obiect-relational
XMLDbinding
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stocareadatelor XML

Documentelez si nu datele z sunt stocate
INn bazede date native XMlori

INn sistemede management atontinutulul
(CMSuri, wiki-urih 8 q

modelul RHOX
(Relational,

Hypertext, Object,
XML)
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Qdefinitii 6

Baze de date native XML

bazede dateproiectate special
pentru astocadocumente XML

unitatea fundamentalade stocare(logica)
estedocumentul XML (si nu inregistrarea z record)
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Nnu necesitaneaparatfolosirea unui sistemde stocarefizica



Qdefinitii 6

Baze de date native XML

arhitectura interna poate fi bazatepe
text (fisier, cimp BLOB/CLOB)
sau
model (XMLinfoset arbore DOM)
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Qdefinitii 6

Baze de date native XML

utilizate pentru stocareainformatiilor centrate
pe documentesi pentru managementuldatelor
semi-structurate
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aspecteimportante

Normalizarea
Dependentefunctionale
Redundanta& anomaliile
cauzatede actualizarile datelor XML

Integritatea referentiala
ID, IDREFkey & keyref(XML Schema)XLink

Scalabilitatea
Operatiile saaibaloc intermen rezonabil
si pentru documente XML demari dimensiuni
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facilitat

Utilizarea colectiilor de documente
colectie! tabela(la modelul relational)
ori director (la sistemul defisiere)

Recurgereaa limbaje de interogare
Suport pentru tranzactii, locking, concurenta

Folosireade API-uri
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facilitat

Optimizareaaccesului(round-tripping)
Accesulla date ladistanta (remote datg

Suportul pentru indexare
(value/structural/full -text indexes
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RDBMSvs. XMLDBS
Baze de date relationale Baze de date native XML

Obazade daterelationala Obazade date XML

contine tabele contine colectil

Obazade daterelationala Ocolectiecontine documente
contine inregistrari avind XML avind schemeidentice ori
aceeasischema diferite

Oinregistrare reprezinta o lista | Un document XMLreprezinta
neordonatade valori iden- un arbore de noduri, cepoate

tificate prin nume si avind tipuri |include date semistructurate
a-priori stabilite

Ointerogare intoarce un set Ointerogare intoarce o sec
neordonat de inregistrari ventaordonata de noduri




interogare
Scop#1l

dezvoltareaunor limbaje de interogare
a continutulur XML
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Interogare

Necesitatl

Obtinerearezultatelor in format XML
Suportul pentru procesarepe parteade server
Realizareade operatii complexe

(selectii, extractii, reductii, restructurari ,...)
Suportul pentru alte standarde XML

(XPath spatii de nume, XML Schema etc.)
Suportul pentru noi tipuri de date
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interogare

Standarde

XPath1.0/ 2.0: www.w3.org/TR/xpatlatamodél
XSLT 1.02.0: www.w3.org/TR/xslt20/
XQueryl.0: www.w3.org/TR/xquery
XQueryX www.w3.org/TR/xqueryx
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Interogare: xquery

Model:
document XML?! arbore compusdin nodurl
(conform XPath2.0 + XSLT 2.0)

documentul XML Interogat poate aveaasociata

0 schema Optionala)
schemaaware query

Dr. SabinBuraga4 www.purl.org/net/busaco



4y

Interogare: xquery

Ovaloare (value) * secventade noduri
saude valori atomice

Osecventade noduri esteordonata, deobicel
In ordinea aparitiel acestorain document

Valorile atomice sunt celetipice
(vezi XML Schema
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Interogare: xquery

Spatiide nume cepot fi folosite:
Xs (schema XMLhttp://www.w3.0rg/2001/XMLSche
XSl (Instanta de schema XML)
nttp://www.w3.0rg/2001/XMLSchersi@nce
xdt (tipuri de dateXPath2.0)
nttp://www.w3.0rg/2003/xpdttatypes
local (functii XQuerylocale)
http://www.w3.0rg/2003/11/xgdecalunctions
xml (XML)
http://www.w3.0rg/XML/1998/namespace
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Interogare: xquery

Pentru selectareanodurilor , sefoloseste XPath

Oriceexpresie XPathreprezinta un program XQuery

Rezultatulunui program XQueryesteo padure
(secventade arbori XML)

Ca la XSLTinterogarile pot fi inclusein sabloane
caresagenerezerezultatul dorit

<proiecte

/projects/projectys . Program XQuery
{< P J te PTo] } *e cecontine o expresie
foroiec XOuery
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Interogare: xquery

Oexpresiede forma$numeesteo referinta
la variabila nume

Variabilele pot fi folosite
(si) In cadrul expresiilor XPath

Variabilele pot contine valori saurezultate
ale expresiilor FLOWR
(For-Let-Order-Where-Resul)
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Interogare: xquery z expresil

for servestela atasareade valori unor variabile,
IN manieraiterativa (se permit sijoin-uri)
let asigneazavaloareaunel expresii unei variabile
where permite formularea de conditii (filtrari de date)
asociateunei constructii for
order by specificaordinea de selectareavalorilor
return Intoarce rezultatul unei expresii XQuery,
putind include sabloane expresii XPath
sub-expresii FLOWR imbricate
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interogare: xquery Z expresi

Exemplu

for $studin doc ("students.xni)//student
where$studyear=2 returngstudname

echivalentcu fraza SQL

Dr. SabinBuraga4 www.purl.org/net/busaco

selectstud namdromstudentsstudwherestud year=2 ‘
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Interogare: xquery z expresii

Sepoaterecurge la facilitatile XPath2.0:

cuantificatori (all sisome),
expresii conditionale (if...then...els§
operatori (ceide laXPath2.0 +suplimentari),
functii (predefinite ori scrisede utilizator)

nu sunt acceptatetoate axele XPath
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Interogare: xquery z expresil

Potfi declaratetipuri de date
(celeoferite de XMLSchema)
pentru valorile intoarse

for $contorasxs:integein 1to 5
return$contor* 3
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interogare: xquery Z exem plificare

xgueryversion "1.0";

declare namespadte= "http://www.w3.0rg/1999/xHtml

<h:ul>

{ for Hounctajaselemen{puncta) in /puncta;
let$nota:= $punctajnota]|@tip =groiect]
let Shumeasxs:string:=string (Hpounctaj@stud)
where$nota>= 10
order by$notadescendingbhumeascending
return<h:li>{ $nume} </h:li>

©
} generamlista HTML
</h:ul> astudentilor cu notemari

la proiect
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Interogare: xquery Z functii uzuale

Erori & depanare error()trace()

Accesoride date:nodename()string()datal()

Numerice: abs()ceiling(round()count(avd),
max), min()sumg)..

Siruri de caractere compare(¢oncdl, stringoin()
substring($tringength(uppeicase()translate()
escapair(), contains(startswvith()endswith()
substrirpeforé), substringfter()..

Expresiiregulate: matches()eplace(jokenize()
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Interogare: xquery Z functii uzuale

Data& timp : duratioequal(timelessthan(). E
Noduri: name()Jocalname(hamespaecer(), root() E”
Secvente zereorone()oneormore()exacthone()indexof() 2
empty(exists(distinctalues(yemove(jnserdbefore() §
reverse(unordered@eepequal().. %
Context:position()ast()currentate Timg... §
Generarede secvente doc()collection() ;%
0p)

QO

Detalii la http://www.w3.org/TR/xpditimctions/
Pot fl folosite si functii externe



interogare: xquery z exemple

for $projin
doc("nttp://www.infolasli.ro/projects.Xjfprojects/*
wheresome$projidin $proj@ic
satisfies($projid=$studprojec)
return
<project class%'$proj@clasg">
{ $projtitle} ‘og
{ $proj/desc} Generarea

: altel structuri
</project> XML
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interogare: xquery z exemple

Pl B T N B . _—

(. Listeazaca document XHTNthti studentii
alecarornumecontin'Ping'si seterminacu 'uin' ;)
{<divc|ass:"stud">
for $studin doc ("students.xnf)//student
let$e:=$studnamgcontaing(string(.), "Ping")
andendswith(string(.), "uin") ]
whereexists($€)
return
<p><span class="name{$studnamekxi)} </span>
cu proiectul <spanclass="title"x{ $studprojectiexi()}
</spamr<p>

}

</div>
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interogare: xquery z exemple

(: Fibonaccrecursivo dupaChris Wallace, 2008
declardunctions:fib-rec($nasxs:intege)
asxs.ntegefr{

if ($n <0)then()- »

elseif ($n = O)thenO
seif (fh=1)thenl

-
elses:fib-rec($n - 1) +s:fib-rec($n-2).,,

: apelare
)

aseconsultasi http://en.wikibooks.org/wiki/XQuery/
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Interogare: xquery z exemple

Modularizare via fisiere-modul (.xgm) si functii -utilizator

modulenamespacetils="http://www.infoiasi.ro/web/xditls";

(: Declarap secventalenumedeluni:)

declare variableutils:monthd ("lan", "Feb", "Mar", "Apr", "Mailurt',
lllulll llAugll llSepll IIOCtII "NOV"’ IIDeCII)

( Transformalata in formad Mmmyyyy:)
declare functiontils:formatdateRO($dateas xs:date Timpg
asxs:string{
stringjoin ((
dayfromdate($date),
itemat (futils:months monthfromdate($date)),
yearfromdate($date)), " ")
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interogare: xquery z exemple

Utilizarea functiel definite anterior:

Importmodule namespace
utils="http://www.infolasli.ro/web/xdils";

declarevariablebdataexternal;
<data>

{ utils:formatdateRO($datd }
<f(data>
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interogare: xquery z exemple

(: Autentificarg@rinnumede cont &arolapreluate
dinsesiuneddTTRcurentaintoarceo pereche
(user, passwordauo secventavidain cazdeesec:)
declare functiomain:checkUsé@rasxs:string {
letSuser.=request.gesessionattribute("user"),
$pass.=request:gesessionattribute("password"),
$login:=xdb:authenticat€'xmidb:exist//db,

$user $pass
return
if ($login then
($user $pass
else Sefolosescfunctii
() externe g aici, oferite

}; de serverul eXist
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Interogare: alte limbaje

Limbajul XQueryin varianta actua
suport pentru actualizareadate

anu ofera
or XML

(operatii CRULY Create, Read, Upd

ate, Delgte
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Interogare: alte limbaje

Limbajul XQueryin varianta actua
suport pentru actualizareadate

anu ofera
or XML

(operatii CRULY Create, Read, Upd

ate, Delgte

XUpdate 7z in curs destandardizare,
dar suportat dejade oserie de aplicati
www.w3.0rg/TR/xquery -update-10/

viitoarele versiuni ale XQueryvor include
si posibilitati de actualizarea datelor
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Interogare: alte limbaje

Pentru tipuri particulare de documente,
pot fi folosite limbaje de interogare speciale

exemplu: SPARQIpentru RDF

. 19
L 24
detalil la master
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Interogare: implementar

Instrumente, aplicatii & implementari (exemple): §,
Editare & depanare <oXygen/>, Stylus Studio =
Suport pentru bazede date native XML.: =

Berkeley DB XMlLeXist- AOE , 1 (SEdA®D c’é
Sistemerelationale XML-enabled %
Oracle Microsoft SQL Server 3
APIl-uri 7 e.g, Saxon(Java, .NET), &
XML:XQuery(modul Perl), 5

XQueryAPI for Java (XQJJSR 225



oy

SCOop#2:

Implementareaunor sisteme
de management ainformatillor XML
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4
manipulare

Middleware
DB2XML DBIx:: XML XDBCO(XMLDataBaseConnectivity

Sistemede bazede date nativeXML.:
Berkeley DB XML, DBDOM eXist, Tamino, XDB Xindice,..

Servere(oferind suport pentru) XML:
AxKit, Enhydra, WebObjects

ServereXMl-enabled
DB2 Information Integrator, Microsoft SQL Oracle
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manipulare

Motoare de interogare XML
Conectoare(XML data binding

Sistemede management atontinutului :

Docatg Dynabase Frontier,iENGINE- AOE |, |

Prowler, Syncatq UltraxXML,...

APIl-uri:
PersistentDOM(PDOM), XML:DB XQJ

@
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manipulare: utilizari

Integrarea datelor semi-structurate
) date privitoare la afaceri
(Geta coherent view of the mess the back office
(Michael Champion)
analizacererilor de plata

productia de stiri (online)

date financiare
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manipulare: utilizari

Integrarea datelor semi-structurate
Informatii privitoare la transport 7 e.g, aerian

Industril : medicala, dedivertisment,...

suportul acordatclientilor
(in contextul CRMgz Client Relationship Managemet

Informatii din domeniul legal

Buragad www.purl.org/net/busaco
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manipulare: utilizari

Necesitateasuportulul pentru tranzactii
stocare
cozide mesaje
arhive
meta-date
depozite
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manipulare: exemple

Elsevier Science
peste2 TB deinformatii
>5 mil. articole, >60 mil.referinte + rezumate,
>1000 carti,...
Mark, | CEA0 O #) 3

Oxford University Press
platforma online de publicare,
continutul stocatin format XML, facilitati de cautare
Mark, T CEIS6 O
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manipulare: exemple

Autodesk
manuale(HTML, PDF, CHM,...) in >30 dimbi
X-Hive/DB

LasVegasSun
>10 GB fpeste 750000 doc.XML,imagini sidoc. PDF
FDX XML Server

US Navy
peste100 mii volume tehnice
Tamino
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