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,Esentialul in lumanare nu este ceara
ce lasa urma, ci lumina.”

Antoine de Saint-Exupéry



(re)descoperim...

¢ cum modelam datele

I~ ce reprezinta un limbaj de marcare
éa XML (eXtensible Markup Language)

» cum specificam spatiile de nume XML



L
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Cum modelam (reprezentam) datele?



preliminarii

Datele trebuie accesate independent de:

locatie - fisier, sistem de management al bazelor de date
maniera de reprezentare
formatul de serializare
protocolul de transmisie
sistemul de operare
aplicatiile ce ,consuma” (proceseaza) acele date



datele: mai importante ca aplicatiile

Procesare Date proprietare Publicarea Modelzjlre Modelare
(algoritmi) (baze de date, datelor (semi) ] conceptuali
suite de birou) pe Web structurata (RDE, OWL)
(HTML) (XML, JSON)
“Data is less “Data is as “Data is more
Important important important
than code” as code” than code”
1945—1970 1970—1994 1994—2000 2000—2003 ° 2003—

evolutia conceptului de ,data”
(adaptare dupa Daconta et al., 2003)



datele: mai importante ca aplicatiile

Procesare
(algoritmi)

“Data is less
Important
than code”

open data
\
[ |
pre-Web Web clasic  Web social = Web-ul datelor
Date proprietare Publicarea Modelzjlre Modelare
(baze de date, datelor (semi) ] conceptuala
suite de birou) pe Web structurata (RDE, OWL)
(HTML) (XML, JSON)
“Data is as “Data is more
important important
as code” than code”

—

1945—1970

1970—1994 1994—2000 2000—2003 " 2003—

evolutia conceptului de ,data”
(adaptare dupa Daconta et al., 2003)



preliminarii

Datele trebuie reutilizate si partajate pe Web

open data

“a piece of content or data is open
If anyone is free to use, reuse, and redistribute it”
opendefinition.org

Sabin Buraga, Why 5-Star Data? (2016)
www.slideshare.net/busaco/why-5star-data



preliminarii

Datele trebuie reutilizate si partajate pe Web

open data

data < = wine *®
versus
software & = fish @

James Governor



preliminarii

Ce model de reprezentare a datelor
alegem pentru...

stocarea datelor eterogene ce provin din surse multiple?
informatii care evolueaza in timp?
reprezentarea limbajului natural?



preliminarii

Dorim sa modelam si sa procesam date
privitoare la

antologii de poezii
cataloage de produse ale unui e-shop
depozite de retete gastronomice
chestionare
retele sociale



preliminarii

Necesitati:
un limbaj de marcare explicita a informatiilor

datele dorite a fi modelate pot fi practic
nelimitate (unbound) si necunoscute

nu exista a-priori un vocabular/schema comun(a)



preliminarii

Necesitati:
datele trebuie sa poata fi auto-explicative
(self-explanatory)

ce reprezinta triplul <"Sabin", "Buraga", 30374>?



preliminarii

Necesitati:
modelul adoptat sa se preteze arhitecturilor
navigationale actuale, bazate pe hipertext

suport pentru specificarea URI/IRI-urilor



(0F

Ce reprezinta un limbaj de marcare?



preliminarii

Documente:
formate particulare vs. formate universale

codificare universala (idee din anii 1960):
procedurala - apeluri de proceduri
bazata pe marcatori (markups)



preliminarii

GenCode - Stanley Rice, Norman Scharpf (1967)

v

GML (Generalized Markup Language)
Charles Goldfarb et al. (IBM, ~1970)
definirea formala a tipurilor de documente

v

SGML (Standard Generalized Markup Language)
standard ISO 8879 (1986)



preliminarii: definitii

Marcaj — adnotare, codare, markup

orice actiune de a interpreta explicit
o portiune de text (continut)



try {
$dom = new DomDocument();
$dom—>1load (FEED); // incdrcam documentul XML
$xpath = new DOMXpath($dom);
// baleiam insemnarile (aici, elementele <item>) _
$items = $xpath—->query (XPATH); marcaje

foreach ($items as $news) { < i
// preluam titlul fiecarei stiri SpeC1ale
echo '<p>Noutate: <em>' .
$news—>getElementsByTagname('title')->item(0)->nodeValue .

'</em></p>"';

echo '<p>Calea nodului: <code>' .
$news—>getElementsByTagname('title')->item(0)->getNodePath() .
'</code></p>"';

exemplificari:
semne de punctuatie pentru limbi scrise (e.g., ;/ Vamos?),
deliminatori - precum {} () /* */ - folositi in codul-sursa al
programelor concepute in diverse limbaje de programare



preliminarii: definitii

Limbaj de specificare (de adnotare, de marcare)
markup language

set de conventii de marcare
utilizate pentru codificarea datelor



preliminarii: definitii

Limbaj de specificare (de adnotare, de marcare)

defineste multimea de marcaje obligatorii,
modul de identificare si de structurare a marcajelor
pe baza unei/unor specificatii (i.e. gramatici)



xml

Extensible Markup Language

meta-limbaj de marcare derivat din SGML

standard W3C (1998, 2000, 2004, 2006, 2008)

www.w3.org/TR/xml/



XML TECHNOLOGY

On this page —  technology topics news

upcoming events and talks

o tehnologie +
o familie de limbaje

I

XML Technologies including XML, XML Namespaces, XML Schema, XSLT, Efficient XML Interchange (EXI), and other related standards.

XML Essentials i

XML is shouldered by a set of essential technologies
such as the infoset and namespaces. They address
issues when using XML in specific applications
contexts.

Security 11

Manipulating data with XML requires sometimes
integrity, authentication and privacy. XML signature,
encryption, and xkms can help create a secure
environment for XML.

Components (]

The XML ecosystem is using additional tools to
create a richer environment for using and
manipulating XML documents. These components
include style sheets, xlink xml:id, xinclude, xpointer,
xforms, xml fragments, and events.

Publishing

XML grew out of the technical publication community.

Efficient Interchange

XML standards are omnipresent in enterprise
computing, and are part of the foundation of the
Web. Because the standards are highly interoperable
and affordable, people have wanted to use them in a
wide variety of applications. However, in some
settings (on devices with low memory or low
bandwidth, or where performance is critical)
experience has shown that a more efficient form of
XML is required.

Transformation

Very frequently one wants to transform XML content
into other formats (including other XML formats).
XSLT and XPath are very powerful tools for creating
different representations of XML content.

Processing [

A processing model defines what operations should
be performed in what order on an XML document.

Schema i

Formal descriptions of vocabularies create flexibility
in authoring environments and quality control chains.
W3C’s XML Schema, SML, and data binding
technologies provide the tools for quality control of
XML data.

Query 1

XQuery (supported by XPath) is a query language for
XML to extract data, similar to the role of SQL for
databases, or SPARQL for the Semantic Web.

Internationalization

W3C has worked with the community on the
internationalization of XML, for instance for
specifying the language of XML content.

www.w3.org/XML/




xml: caracterizare

Marcaje descriptive

<para>
<img />
<response>
<Person>
<tag>
<meta charset="utf-8" />
<Menultem>



xml: caracterizare

Tipuri de documente
Document Type Definition (DTD)

specificare formala a tipurilor de documente
(constituienti + structura) - i.e. gramatica

foloseste la verificarea corectitudinii sintactice



xml: caracterizare

Independenta datelor

suport pe orice platforma hardware/software

procesoare XML disponibile
pentru toate limbajele de programare



xml: trasaturi

Meta-limbaj

capabil a defini alte limbaje de marcare
extinderea marcajelor

portabil
independent de codificare/limba via Unicode



xml: trasaturi

Solutie pentru reprezentarea continutului
resurselor Web identificate de URI/IRI

asigurarea inter-operabilitatii (/lingua franca)

documents are data



xml: constituienti

Prolog (preambul)
Elemente
Atribute

Entitati
Sectiuni CDATA
Instructiuni de procesare



xml: prolog

Declaratie care specifica versiunea
si codificarea documentului

<?xml version="1.0" encoding="UTF-8" 7>

atribut
obligatoriu

o )
atribut
optional

trebuie sa apara o singura data la inceputul documentului




xml: elemente

Element = componenta structurala (unitate-text)



xml: elemente

Element = componenta structurala (unitate-text)
nume - identifica un element

sintaxa similara cu cea a identificatorilor de variabile

produs



xml: elemente

Sintactic, un element este specificat
via marcatori (tag-uri) — de Iinceput si de sfarsit

<produs>Ping Uinix</produs>

tag de Inceput tag de sfarsit
(start tag) (end tag)




xml: elemente

Case sensitive

<marcaj> # <Marcaj> = <MARCAJ>



xml: elemente

Un element poate avea continut vid
(empty element)

<produs></produs>

sintaxa prescurtata:
<produs />



xml: elemente

Un element poate avea continut vid

exemple reale - specificatia HTML cu sintaxa XML:
<br />
<meta />
<track />
<input />



xml: elemente

Un element poate avea continut vid

<!l-- exemplu concret: JSX (folosit de React.js) -->
<Form>
<Form.Row>
<Form.Label />
<Form.Input />
</[Form.Row>
</[Form>

facebook.github.io/jsx/



xml: modele ale continutului

Model structural

desemneaza relatiile dintre elemente:
secventa, ierarhie, grupare, incluziune



xml: modele ale continutului

Elemente imbricate 1n alte elemente
(pot contine date textuale si/sau alte elemente)

<produs>
Ping Uinix este o mascota
<obs>policroma</obs>
care se vinde
<obs>foarte rapid</obs>.
</produs>

<produs> (nod parinte)
include text si elemente
<obs> (noduri copil)



xml: modele ale continutului

Elemente imbricate 1n alte elemente
(pot contine date textuale si/sau alte elemente)

<l-- marcaje HTML respectand conventiile XML -->
<article>
" <section>
<ul>
<li><strong>Stagii pe bune</strong></li>
grupare+  <li>Exercism.io</li>
<li>Code Golf</li>
</ul>
| <Isection>
<[article>




xml: modele ale continutului

Elemente imbricate 1n alte elemente
(pot contine date textuale si/sau alte elemente)

<l-- marcaje HTML respectand conventiile XML -->

<article>
<section> rierarhie

<ul>
<li><strong>Stagii pe bune</strong></li>
secventa- <[i>Exercism.io</li>
<li>Code Golf</li>
<lul>
</section>
</article>




xml: modele ale continutului

Elementele trebuie sa fie inchise
si sa se Imperecheze corect

<div><q>We don't need no education</div></¢>




<?xml version="1.0" 7>, ,
<antologie>
<poem>
<titlu>...</titlu>
<strofa>
<vers>...</vers>

<vers>...</vers>

</strofa>
</poem>
<poem>

<titlu />
</poem>

<poem> document XML

L B A .
<l<. m';\l multe poeme... --> modeland o antologie
poem- de poezii
</antologie>



<?xml version="1.0" encoding="UTF-8"?>
<produse>
<produs>
<nume>Ping Uinix</nume>
<ofertant>http://www.pinguin.info</ofertant>
<promo>Mascota lunii</promo>
</produs>
<produs>
<l-- un soi de portocale albastre -->
<nume>Blue Ory</nume>
<descriere />
</produs>
<produs> flexibilitate
<nume> @ cu gust de @ </nume>
</produs>
</produse>

date semi-structurate

v

un posibil catalog de produse 1n cadrul unui e-shop



xml: atribute

Atribut
descrie o anumita proprietate (caracteristica)
a unei aparitii particulare a unui element



xml: atribute

Atributele apar doar 1n marcajul de inceput
<antologie stare= "ciorna" data="2026-04-09">
<l;.ntologie>

<student xml:id="0314159265" cont="Tu.Pi">

<nume initiala= "[">Tuxy Pinguinescu</nume>
</student>



xml: atribute

Atributele pot fi specificate in orice ordine

<Button id="@+id/sync_settings" text="@android:string/ok" />

<Button text="@android:string/ok" id="@+id/sync_settings" />

exemple concrete: aplicatiile Android
android.googlesource.com/platform/packages/apps/



xml: atribute

Numele atributelor este case sensitive

<img src="..." >
-+

<img SRC="..." />



xml: atribute

Valorile atributelor trebuie sa fie delimitate
obligatoriu de ghilimele "..." sau apostrofuri ...’

atributele fara valoare nu sunt acceptate



xml: atribute

<form action=procesare.php method="GET">
<label for=cautare">Cauta:</label>
<input default type=search placeholder= /></form>

:</label> Expected attribute's quoted string value.

type=search placeholder= /></form>




<game>
<title>Angry Profs</title>
<platform type="tablet">Android</platform>
<platform min-version="9" type="tablet">i0S</platform>
<platform min-version="10">Windows</platform>
<url>...<lurl>
<player>
<identity>
<first-name>Sabin</first-name>
<last-name>Buraga</last-name>
<l-- eventual, si alte informatii -->
<[identity>
<points>30374</points>

<Iplayer>

</game> . . .
date XML referitoare la un joc electronic



-] . vizualizarea structurii ierarhice
+ {18 Angry Profs a datelor XML
Android

(-]
@type: tablet

(-] i0S

@min-version: 9
@type: tablet

=] Windows
@min-version: 10

= Mg ...

e

: Sabin

m Buraga
+ A0S 30374 codebeautify.org/online-xml-editor




xml: referinte la entitati

Scop:
codificare si referentiere a unei parti de document

sintaxa:
&identificator;
Sdu
&#numar;



xml: referinte la entitati

Entitati predefinite - similare celor de la HTML:
&lt; (<) &gt; (>) &amp; (&) &quot; (")

Entitati (referinte) de tip caracter:
&#160; (non-breaking space - &nbsp; pentru HTML)
&#259; (,,a” - setul de caractere ISO-8859-2 si Unicode)
&#10048; (simbolul ,,%” - Unicode)



xml: sectiuni

Anumite parti din documente necesita
procesari speciale

CDATA - inhiba procesarea XML



xml: sectiuni

<script type="application/javascript">

if (vizite < 10) { /I nu e vizitator fidel
$("#mesaj").html ("<p>Salut!</p>");

)

</SCI'ipt> if (visits < 10) { // nu e vizitator fidel

XML Parsing Error: not well-formed
Line Number 3, Column 13




xml: sectiuni

<script type="application/javascript">

[*<\[CDATA[*/

if (vizite < 10) { /I nu e vizitator fidel
$("#mesaj").html ("<p>Salut!</p>");

}

[11>*1

</script>

procesorul XML nu va interpreta sintaxa codului JavaScript



xml: instructiuni de procesare

Includ informatii privitoare la aplicatiile (externe)
care urmeaza a fi invocate
pentru procesarea continutului

<?processing-instruction ... ?>



Exemplificare:
asocierea unei foi de stiluri CSS
pentru redarea continutului unui document XML
<?xml-stylesheet type="text/css" href="stiluri.css" ?>

[* formatarea datelor XML despre un joc electronic */

*{ display: block; font-family: sans-serif; }

game { margin: 2em; }

title { font-size: 2em; font-weight: bold; color: navy; }
platform { display: inline; font-size: 0.9em; color: gray; }
identity::before { content: "User: "; }

first-name, last-name { display: inline; font-style: italic; }
url, points { display: none; }

Angry Profs

Android iOS Windows
User: Sabin Buraga



xml: procesarea spatiilor

Spatiile albe - e.g., spatiu, TAB, caracterele NL (New Line)
sau CR (Carriage Return) - nu au nicio semnificatie

<VisualAsset id="obiectObservabil">
<enabled>true</enabled>

<zOrder>0</zOrder> <VisualAsset id="obiectObservabil™>

<Orientation> <enabled>true</enabled><zOrder>0
<roll>90</roll> —  <[zOrder><Orientation><roll|>90</roll>
<tilt>90</tilt> <tilt>90</tilt><heading>90</heading>
<heading>90</heading> </Orientation></VisualAsset>

</Orientation>
</VisualAsset> marcaje ARML (Augmented Reality Markup Language)



xml: privire de ansamblu

<?xml version="1.0" encoding="UTF-8"7>
<!DOCTYPE html>

<!-- pentru redarea datelor, se recurge la o foaie de stiluri CSS -->
<?xml-stylesheet type="text/css" href="game.css" ?>
<game>

<title>Angry Profs</title>
<platform type="tablet">Android</platform>
<platform min-version="9" type="tablet">10S</platform>
<platform min-version="10">Windows</platform>
<url>...</url>
<player>
<identity>
<first-name>Sabin</first-name>
<last-name>Buraga</last-name>
<l-- ... -->
</identity> un document XML e compus din

<points>30374</points> tipuri de noduri: elemente, atribute,
, </player> comentarii, instructiuni de procesare,
</Jgame> . e . .
) definitia tipului de document (DTD)



xml: privire de ansamblu
<?xml version="1.0" encoding="UTF-8"7> d de ti tari
<!DOCTYPE html>

<!-- pentru redarea datelor, se recurge la o foaie de stiluri CSS -->
<?xml-stylesheet type="text/css" href="game.css" ?>

instructiune de procesare B
instrucgiune de procesarc BN

<platform type="tablet">Android</platform>
<platform min-version="9" type="tablet">10S</platform>

<platform min-version="10" nod de tip atribut

<url>...</url>

R !
<ident tag de inceput tag de final

<first-name>Sabin</first-name>
<last-name>Buraga</last-name>
<l-- ... -->

</identity> un document XML e compus din

<points>30374</points> tipuri de noduri: elemente, atribute,

< /ga;ézlaye M 10dde T comentarii, instructiuni de procesare,
(characters)

definitia tipului de document (DTD)




(in loc de) pauza

kuczynsk

tagram.com/pawel

WWWwW.INns




xml: familia

XML (Extensible Markup Language)

sintaxa
XML Information Set - Infoset
modelul (abstract) de date XML
XLL (Extensible Linking Language)

XLink - legaturi intre documente
XPointer - localizare relativa a resurselor

XSL (Extensible Stylesheet Language)

transformari si formatari: XSLT + XSL-FO

XQuery (Impreuna cu XPath)

interogarea datelor XML



xml: aplicabilitate

Structurarea/formatarea continutului
(formate de prezentare a datelor)

€ in navigatorul Web:

(X)HTML (Extensible HTML), HTML5
www.w3.org/TR/html/

»4 grafic3 vectoriala:
SVG (Scalable Vector Graphics)
www.w3.org/Graphics/SVG/



xml: aplicabilitate

Reprezentarea diferitelor tipuri de continut

=1 expresii matematice: MathML
www.w3.org/Math/

L date multimedia sincronizate:

SMIL (Synchronized Multimedia Integration Language)
www.w3.org/TR/SMIL/



xml: aplicabilitate

Reprezentarea diferitelor tipuri de continut

L. informatii vocale:

VoiceXML
www.voicexml.org

¥ informatii cartografice:

KML (Keyhole Markup Language)
developers.google.com/kmi/

{ date hidrologice: WaterML
www.ogc.org/publications/standard/waterml/



xml: aplicabilitate

Reprezentarea diferitelor tipuri de continut

/- componente ale interfetei cu utilizatorul:

Android User Interface Layouts
developer.android.com/guide/topics/ui/declaring-layout
FXML (JavaFX)
github.com/mhrimaz/AwesomeJavaFX
QML (Qt Meta-object Language)
doc.qt.io/qt-6/qmlapplications.html
XAML (Extensible Application Markup Language)
docs.microsoft.com/en-us/windows/uwp/xaml-platform/



xml: aplicabilitate

Reprezentarea diferitelor tipuri de continut

B documentatii:

DocBook (Documentation Book)
dochook.org

- date prelucrate de suite de birou - e.g., Open Office:

ODF (Open Document Format)
www.oasis-open.org/committees/tc_home.php?wg_abbrev=office



xml: aplicabilitate

Reprezentarea diferitelor tipuri de continut

" mediatizare (Web syndication) - fluxuri de stiri:
RSS (Really Simple Syndication)
www.rssboard.org/rss-specification

Atom Syndication Format
datatracker.ietf.org/doc/html/rfc4287

___ publicatii electronice (e-books): EPUB
github.com/w3c/epub-specs/



xml: aplicabilitate

Reprezentarea diferitelor tipuri de continut

» informatii medicale (EHR - Electronic Health Records)
HL7: www.hl7.org/implement/standards/

& afaceri electronice
FpML-Financial products Markup Language: www.fpml.org

2 informatii guvernamentale (SUA)
NIEM-National Information Exchange Model: niem.github.io



xml: aplicabilitate — alte domenii

BeerXML
BDML (Biological Dynamics Markup Language)
CAP (Common Alerting Protocol)

CML (Chemical Markup Language)
COLLADA (COLLAborative Design Activity)
DFXML (Digital Forensics XML)

GPX (GPS Exchange Format)

MEI (Music Encoding Initiative)

RTML (Remote Telescope Markup Language)
SSML (Speech Synthesis Markup Language)
STAR (Standards for Technology in Automotive Retail)
TEI (Text Encoding Initiative)



HAVING PROBLEMS WITH
KML2

Daca alegem nume de marcatori /atribute
deja definite de alte limbaje bazate pe XML?



<event uri="https://stagiipebune.ro/">
<name xml:lang="ro">Stagii pe Bune</name>

<year>2026</year>
</event>

<participant>
<name uri="mailto:tux@info.uaic.ro">
Tuxy Pinguinnesscool</name>
<year kind="Bachelor">2</year>
</participant>




<event uri="https://stagiipebune.ro/">
<name xml:lang="ro">Stagii pe Bune</name>
<year>2026</year>

</event>

2 <participant>
<name uri="mailto:tux@info.uaic.ro">
Tuxy Pinguinnesscool</name>
<year kind="Bachelor">2</year>
</participant>

<name> nume de eveniment # <name> nume de persoana
<year> an calendaristic # <year> an de studii



xml: spatii de nume

Spatiu de nume

desemneaza un vocabular utilizat
pentru calificarea - iIn mod unic -
a elementelor/atributelor XML



xml: spatii de nume

Vocabularul definit - colectie de nume
de elemente si atribute, plus maniera lor de
structurare - poate fi desemnat de un URI



xml: spatii de nume

Vocabularul definit poate fi desemnat de un URI

atributul xmins specifica acest URI,
atasand optional un identificator unic
fiecarui vocabular folosit

specificatie W3C:
www.w3.org/TR/xml-names/



<c:calendars xmins:c="http://www.calendar.info">
<e:participant xmins:s="http://lwww.info.uaic.ro/Students/"
xmlns:e="http://www.info.uaic.ro/Events/">
<s:name>Tuxy Pinguinnescool</s:name>
<s:year s:kind="Bachelor">2</s:year>
<c'calendar> ) fara conflicte!
<e:event xml:id="SpB">
<e:name xml:lang="ro">Stagii pe Bune</e:name>
<e:year>2026</e:year>
</e:event>
<e:event xml:id="GSoC">
<e:name xml:lang="en">Summer of Code</e:name>
</c:calendar>
</e:participant>
</c:calendars>

de studiat exemplele din arhiva
asociata acestei prezentari



xml: spatii de nume - exemple

Vocabularul HTML: http://lwww.w3.0rg/1999/xhtmi
Spatiul de nume SVG: http://lwww.w3.0rg/2000/svg

Vocabularul documentelor XML Sitemaps:
http:/lwww.sitemaps.org/schemas/sitemap/0.9

Vocabularul tipurilor de date XML Schema:
http://www.w3.0rg/2001/XMLSchema

Spatiul de nume corespunzator aplicatiilor Android:
http://[schemas.android.com/apk/res/android



rezumat

modelarea datelor prin XML

caracterizare, utilizari, spatii de nume XML



arbore - pmm .
DOM m Angry Profs

-l [sEsiedy! Android
@type: tabet
ccce
El i0S e

@min-version: 9
@type: tablet

program procesor [ date

@min-version: 10

XML
HTML

. API

episodul viitor:
procesarea documentelor XML/HTML cu DOM
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