Tehnologii Web

FRONT-END

concepte primare
Sl
viziune

BACK-END

bluecoders

Prof. Sabin Corneliu Buraga

profs.info.uaic.ro/sabin.buraga/



,De la un anumit punct incolo,
nu mai exista cale de intoarcere.
Acela este punctul ce trebuie atins.”

Franz Kafka



(re)descoperim...

& ce este Web-ul

=1 ce Inseamna hipertextul
& cum identificam resursele Web
® ce categorii de aplicatii Web putem dezvolta

£+ care este arhitectura generica a unei aplicatii Web
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Ce este Web-ul?



world wide web

Serviciu Internet

WWW = Internet



world wide web

Spatiu informational comun 1n care comunicam
prin interconectarea si partajarea unor elemente
de interes denumite resurse

inventat de Sir Tim Berners-Lee in 1989



W3C

Sir Tim Berners-Lee, Inventor of the World Wide Web,
to receive the ACM A.M. Turing Award

Sir Tim Berners-Lee - lauriat al premiului Turing (2017)
cea mai importanta distinctie in domeniul informaticii

FOR IMMEDIATE RELEASE

TURING
AWARD

https://www.w3.org/ — 4 April 2017 — The ACM, the Association for Computing Machinery, today named Sir Tim
Berners-Lee, inventor of the Web and Director of the World Wide Web Consortium, as the recipient of the 2016
ACM A.M. Turing Award.

The ACM Turing Award is recognized as the highest distinction in Computer Science and is sometimes referred to
as the "Nobel Prize of Computing." The Award is named for the British Computer Scientist Alan Turing who is
known as the key founder of theoretical computer science and artificial intelligence as well as for the development
of the Turing machine, considered a model of a general purpose computer.

Sir Tim is being given this award for inventing the World Wide Web, the first web browser, and the fundamental
protocols and algorithms allowing the Web to scale. Considered one of the most influential computing innovations
in history, the World Wide Web is the technical infrastructure of society and has already become the universal
connectivity platform.



world wide web

Idee (Sir Tim Berners-Lee la CERN - 1989)

integrarea unor sisteme informationale
disparate intr-un mod unitar,
fara diferente intre sursele de date
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world wide web

Idee (Sir Tim Berners-Lee la CERN - 1989)

integrarea unor sisteme informationale
disparate intr-un mod unitar,
fara diferente intre sursele de date



world wide web

Idee (Sir Tim Berners-Lee la CERN - 1989)

integrarea unor sisteme informationale
disparate intr-un mod unitar,
fara diferente intre sursele de date

anything can link to anything



world wide web

Bazat pe modelul client/server

cerere

—
Web
(browser) —_— Web

raspuns

client

server




aplicatii Web

Download as PDF, PPTX cu REST

01 N Save «& Share © Embed - L. save to Drive &, Download now k|

Web 2020 09/12: Servicii
Web. Paradigma REST

by Sabin Buraga
132 slides < 168 views
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Tehnologii Web

programare Web (I)
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clientul Web (navigator - browser,
player multimedia,

PDF protocolul HTTP

cookie-uri si sesiuni

mobild, robot al unui dec i
preia/trimite continuturi - adica date -
(de) la un server Web

Web 2016 (02/13)

Programare Web - ...
by Sabin Buraga 0
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* tutorial css

.51 pe hipertext (hipermedia)



world wide web

Scopuri (intentii) principale:

independenta de dispozitiv
independenta de software
scalabilitatea
ubicuitatea



world wide web

Bazat pe principii si standarde deschise
stipulate de Consortiul Web

Web for all & on everything
Web for rich interaction
Web of data & services
Web of trust

www.w3.org/Consortium/mission



arhitectura Web-ului

Resursele sunt identificate prin adresa lor

identificator uniform de resurse
URI - Uniform Resource Identifier

https://edu.info.uaic.ro/web-technologies/web-film.html



arhitectura Web-ului

Accesul la continutul - reprezentarea -
resurselor Web
se realizeaza printr-un protocol

HTTP - HyperText Transfer Protocol



adrese Web protocoale Web
URI = URL + URN HTTP, HTTPS,...

codificarea nume de protocoalele
datelor domenii Internet
Unicode DNS TCP/IP
abc..z .com .org .dev .ro TCP /UDP
s6eh DU .uaic.ro [P, ICMP,...

“O%x0Y info.uaic.ro acces la mediu



identificator protocol HTTP
uniform de resursa ,securizat”

adrese Web bocoale Web
URI = URL + URN HTTP, HTTPS,...
codificarea nume de protocoalele
datelor domenii Internet
Unicode DNS TCP/IP
abc..z .com .org .dev .ro TCP /UDP
s6eh DU .uaic.ro [P, ICMP,...
“O%x0Y info.uaic.ro acces la mediu

TCP = control al transmiterii datelor (Transmission Control Protocol)
IP = protocol de interconectare a retelelor (Internet Protocol)
DNS = adresa IP & domeniu simbolic - e.g., 85.122.23.163 < edu.info.uaic.ro



<body itemscope="" itemtype="http://schema.org/WebPage" id="top">

<div class="nav">

<nav>

<ul>

<li class="opt main"><a href="index.html" title="Tehnologii Web (spre pagina principal&#259;)" accesskey="W">#web</a></1i>
<1li class="opt film"><a href="web-film.html" title="Filmul desf&#259;&#351;ur&#259;rii materiei"” accesskey="F">film</a></1i>
<1li class="opt projects"><a href="web-projects.html" title="Informa&#355;ii referitoare la proiecte"
accesskey="P">proiecte</a></1i>

<1li class="opt exam"><a href="web-exam.html" title="Am&#259;nunte privitoare la modul de examinare &#351;i notare"
accesskey="E">eval&nbsp; ()</a></1i>

<li class="opt biblio"><a href="web-biblio.html" title="Informa&#355;ii despre resursele bibliografice”
accesskey="B">biblio</a></1i>

<1i class="opt contact"><a href="web-contact.html" title="Posibilit&#259;&#355;i de contact (detalii viz&acirc;nd echipei
disciplinei)" accesskey="C">contact</a></1i>

<li class="opt main"><a href="#top" title="La &icirc;nceputul acestei pagini Web" accesskey="S">&i#x27F0;</a></1i>

</ul>

</nav>

</div>

<article>

<header>

<h1l itemprop="name">Tehnologii Web</h1>

<p class="slogan" itemprop="description">resurse de interes</p>
</header>

<nav>

<p class="announce">

<a href="#books" title="Tip&#259;rituri"”>Tip&#259;rituri</a> &middot;
<a href="#web" title="Resurse Web">Resurse Web</a>

</p>

</nav>

<section id="books">

pagini Web

e
0
resursele - documentele - includ <marcaje />



marcajele contin la randul lor
URI-uri » hipertext (hipermedia)

reddit.com/rivinyl




Relatiile dintre o resursa Web, adresa ei (URI) si
reprezentarea structurata a resursei

adresabilitate via URI
http://lworld.info/europe/romanialiasi/weather?today
reprezentare
identifica <section id="meteo">
<div class="weather">

<p lang="ro">lasi</p>

<span>city</span>

<p lang="en">Temp.
<span id="today">
is <strong>...</strong>
&deg;C</span>

</p>

</div>
</section>

informatii

reprezinta

resursa Web

formatul HTML
(utilizatori umani, uzual)



Relatiile dintre o resursa Web, adresa ei (URI) si
reprezentarea structurata a resursei

adresabilitate via URI

http://lworld.info/europe/romanialiasi/weather?today reprezentare

<weather>
<point lat="..." long="...">
<name lang="ro">
lasi
reprezinta </name>
<type>city</type>

identifica

informatii

</point>
resursa Web <temperature when="...">
<value>...</value>
</temperature>
</weather>

formatul XML
(procesat de software)



Relatiile dintre o resursa Web, adresa ei (URI) si
reprezentarea structurata a resursei

adresabilitate via URI

http://lworld.info/europe/romanialiasi/weather?today reprezentare

identifica

{,
"point” : { .

informatii o geo”: { "lat
’ reprezinta |°“9 )
"name” : "lasi",

"type" : C|ty

)
o "temperature
resursa Web wwhen": " "

Value“ . N 1]

formatul JSON
(procesat de software)



Relatiile dintre o resursa Web, adresa ei (URI) si
reprezentarea structurata a resursei

adresabilitate via URI

http://lworld.info/europe/romanialiasi/weather?today

identifica

informatii

reprezinta

resursa Web

reprezentare

<section id="meteo™>
<div class="weather">

reprezentare

<p la| {
<.s ""t'emperature
|s when" . n L]
& "value": "..."
</p> }

reprezentarea - intr-un format deschis (e.g., HTML, XML,
JSON, RDF,...) - include date propriu-zise + meta-date



Ce Inseamna hipertextul?



hipertext: definire

,Material scris sau grafic interconectat
Intr-o maniera complexa care in mod conventional
nu poate fi reprezentat pe hartie.”

Ted Nelson, 1965



hipertext: definire

Text non-liniar



hipertext: definire

Text non-liniar

Tehnologii Web

VerSUS fundatia unui viitor dezvoltator Web profesionist

* film | & proiecte & eval ()



hipertext: definire

O forma de document electronic



hipertext: definire

O forma de document electronic

formate deschise de reprezentare a continutului:
DocBook
HTML (HyperText Markup Language)
ODF (Open Document Format)
PDF (Portable Document Format)



hipertext: istoric

Vannevar Bush - As We May Think, 1945

MEMEX (MEMory EXtended)



b o — e——

“Consider a future device for individual use, which is a sort of
mechanized private file and library. |...] It affords an immediate step,
however, to associative indexing, the basic idea of which is a provision

whereby any item may be caused at will to select immediately and
automatically another. |...]
The process of tying two items together is the important thing.”



hipertext: istoric

Douglas Engelbart
Augment (1968)

mouse, interfete grafice, procesare a textului,
posta electronica, script-uri, ferestre pe ecran etc.

The Mother of All Demos (1968)
www.youtube-nocookie.com/embed/yJDv-zdhzMY



hipertext: istoric

Ted Nelson
Xanadu - prototip, 1991

propune termenul , hipertext”

“Hypertexts: new forms of writing, appearing on computer screens,
that will branch or perform at the reader’s command.
A hypertext is a non-sequential piece of writing;
only the computer display makes it practical.”
archive.org/details/SelectedPapers1977/page/n7/mode/2up



hipertext: istoric

Hipermedia = hipertext + multimedia

Multimedia = 2. medii



hipertext: istoric

Hipermedia = hipertext + multimedia

Multimedia = 2. medii

medii de comunicare:
continue (audio, video) si/sau discrete (text)



hipertext: ingrediente

Hipertextul ca (di)graf

noduri = concepte

legaturi = relatii



hipertext: ingrediente

Noduri interconectate prin legaturi

nod sursa = referinta (ancora)

nod destinatie = referent (ancora)



hipertext: legaturi

referentiale
(non-ierarhice)

organizationale
(ierarhice, structurale)

~ * F

. DE;»'TOOLS ‘
\TIPS!/*
b} {}

Guides

Understanding DevTools

Tips by category

Accessibility
Apps

Console

Css

Debug

Export
Frameworks
Help
Highlighter
Html
Javascript
Network

Perf
Personalization
Productivity
Testing
Webcomponents




/M mdn HTMLv CSSv JavaScriptv WebAPIsv Allv <<ilearn ~ JToolsv Aboutv Blog

Learn web development

Learn > Core learning module

Y Filter FRONTEND DEVELOPER COURSE

Getting started modules
Learn web development Core modules

MDN curriculum MDN Curriculum

Getting started modules

LEARN HTML LEARN CSS
> Environment setup Structuring content with HTML ~ CSS styling basics module
module Y

> Your first website CSS layout module

> Web standards

> Soft skills Prerequisites

Core modules

LEARN JAVASCRIPT

Dynamic scripting with
JavaScript module

Before starting this module, you don't need any previous HTML knowledge, but you should have at

Structuring content with least basic familiarity with using computers and using the web passively (i.e., just looking at it and
AUl consuming content). You should have a basic work environment set up (as detailed in Installing basic
Basic HTML syntax software), and understand how to create and manage files (as detailed in Dealing with files). Both are

parts of our Getting started with the web complete beginner's module.

Web page metadata

Headings and paragraphs ® Note: If you are working on a computer, tablet, or another device where you can't create

Emphasis and importance

Lists
Test: HTML text basics Tutorials and challenges
Advanced text features Basic HTML syntax

files, you can try running the code in an online editor such as CodePen 4 or JSFiddle (.

- Q

(D Theme % English (US)

In this article

Prerequisites

Tutorials and challenges
Test your skills
Additional tutorials

See also

statice (indicate de autorul unui document) versus

dinamice - generate de un program



hipertext: documente

continut
tipuri de medii: text, imagine, audio, video,...

organizare
noduri + legaturi structurale

prezentare
textuala, grafica, multimedia, 3D, mixta - (ne)interactiva



(in loc de) pauza

o

FULLITTH
DEVELOPER
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Cum identificam (adresam) resursele Web?



URI

Fiecare resursa Web este desemnata de
identificatori uniformi de resurse

Uniform Resource Identifier

RFC 3986
datatracker.ietf.org/doc/html/rfc3986



URI: definitii

Resursa
,2Jucru” (thing) care poseda o identitate



URI: definitii

Resursa
,2Jucru” (thing) care poseda o identitate

Insemnare, CV, fotografie, prezentare, melodie, program,
persoana, baza de date, concept arbitrar etc.



URI: definitii

[dentificator
obiect care poate juca rolul unei resurse



URI: definitii

[dentificator
obiect care poate juca rolul unei resurse

secventa (sir) de caractere avand o sintaxa precisa



URI: definitii

Uniformitate
resurse eterogene pot fi desemnate
pe baza acelorasi conventii sintactice,
fiind interpretate semantic in mod uniform



URI = URL + URN

Uniform Resource Locator

identifica resursele prin intermediul mecanismului
de accesare: adresa de retea, domeniu simbolic



URI = URL + URN

Uniform Resource Locator

http://dlinkrouter.local
https://profs.info.uaic.ro/~busacol/teach/
mailto:tux@pinguin.info
ftp:/lftp.funet.fi/pub/README.txt
data:image/png;base64,iVBORWOKGgoAA...YlI=
tel:+40232201090
ge0:47.16667,27.60000



URI = URL + URN

Uniform Resource Name

identifica resursele prin nume, in mod persistent,
chiar daca resursa este una abstracta



URI = URL + URN

urn:mimetypes
urn:ISBN:973-681-988-4

urn:ietf:rfc:7700

urn:mozilla:install-manifest



URI = URL + URN

tipuri de date MIME
(Media Types)
®

urn:mimetypes

carte

identificata
unic prin ISBN

0.
urn:ISBN:973-681-988-4

. urn:ietf:rfc:7700 -
componenta

urn:mozilla:install-manifest

specificatie

(standard)



schema://authority /path?query

1 1 .

http://www.pinguin.info/prog/cauta?id=Tux



schema://authority /path?query

1 1 .

http://www.pinguin.info/prog/cauta?id=Tux

schema reprezinta o schema de adresare standardizata
(recunoscuta de client - e.g., navigatorul Web)
about data file ftp geo http https im imap ipp Idap mailto
nfs sip sms stun tel turn tv urn ws xmpp etc.

www.iana.org/assignments/uri-schemes/uri-schemes.xhtml



schema://authaority/path?query

1 l .

http://www.pinguin.info/prog/cauta?id=Tux

authority poate include informatii de autentificare
a utilizatorului (nume:parola - specificate ,in clar”! & )
+
date privind domeniul/adresa Internet,
eventual portul de acces



schema://authority/path?query

1 l .

http://www.pinguin.info/prog/cauta?id=Tux

path refera o cale (virtuala) de directoare
spre un nume de resursa - interpretabil ca nume de fisier,
eventual avand o extensie



schema://authority /path?query

1 | .

http://www.pinguin.info/prog/cauta?id=Tux

query specifica date de intrare
uzual, perechi cheie=valoare delimitate de ,&”



URI

Caractere rezervate

1?7 @&=+9,

se codifica in baza 16, precedate de %

URL

encoding




URI

Caractere rezervate

1?7 @&=+9,

se codifica in baza 16, precedate de %

exemple: @

caracterul spatiu va deveni %20

https:/lemojipedia.org/emoji/%F0%9F %96%A4/
www.urbandictionary.com/define.php?term=%2FS




URI

URL-uri absolute

https://hypermedia.systems/hypermedia-a-reintroduction/

apar obligatoriu componentele schema si authority



URI

URL-uri relative

.I..lweb.css

se indica doar constructii referitoare la
componenta path si, eventual, query



URI

,2Fragmente” dintr-un continut
pot fi referite prin URIref
(referinte, fragment identifiers)

URI#URIref



URI

,2Fragmente” dintr-un continut
pot fi referite prin URIref
(referinte, fragment identifiers)

URI#URIref

web-biblio.html#web
https://html.spec.whatwg.org/multipage/dom.html#documents
https://drive.google.com/#my-drive



avansat

URI

Specificarea unui legaturi spre un fragment de text
(text fragment) in lipsa unui identificator URIref

URI#:~:text=[prefix-,]JtextStart[,textEnd][,-sufix]

detalii:
developer.mozilla.org/docs/Web/URI/Reference/Fragment/Text_fragments



avansat

URI

Specificarea unui legaturi spre un fragment de text
(text fragment) in lipsa unui identificator URIref

exemplificare: folosind https://edu.info.uaic.ro/web-
technologies/web-film.html#:~:text=HTML in browser-ul Web,
acesta va evidentia prima aparitie a textului ,HTML”

e Resurse: The History of the Web, The birth of the Web (CERN)
e Laborator: Limbajul de marcare HTML

e Resurse: Every HTML Element, HTML Tutorials (MDN), HTML
Exercises, HTML First Best Practices ©, DevTools Tips ©®




avansat

URI

URI-urile trebuie considerate opace

nu trebuie ,ghicit” tipul continutului
inspectand URI-ul asociat resursei



avansat

URI

URI-urile trebuie considerate opace

nu trebuie ,ghicit” tipul continutului
inspectand URI-ul asociat resursei

tipul unei resurse nu este dat de extensie - e.g., .html -,
ci de tipul MIME (Media Type) transmis de server
oo




avansat

URI

URI-urile trebuie considerate opace

nu trebuie ,ghicit” tipul continutului
inspectand URI-ul asociat resursei

starea/continutul resursei poate evolua in timp,
dar URI-ul asociat el nu

“Cool URIs don’t change” — www.w3.org/Provider/Style/URI.html



IRI

Internationalized Resource Identifier

permite folosirea caracterelor Unicode in URI

a se vedea si IDN (Internationalized Domain Name)

exemplificari:
http://thefreedictionary.com/rosé
https://dexonline.ro/definitie/paianjen -,
https://blog.twnic.tw/tag/$h 3= £ SRS AV LB,




APP TYPES AS HOMES MONKEYUSER. COM

MOBILE

\\ !) é/ EMBEDDED I “‘ DESKTOP

Ce categorii de |
aplicatii Web

putem dezvolta?




Sit Web

sistem pe care ruleaza un server Web
gazduind o serie de pagini (resurse) inrudite

ale unei organizatii, companii sau persoane



Aplicatie Web

colectie interconectata de pagini Web
cu continut generat dinamic, menita a oferi
utilizatorilor o functionalitate specifica



Aplicatie Web

interactiunea dintre aplicatie si utilizatori
are loc via o interfata Web



Aplicatie Web

interactiunea dintre aplicatie si utilizatori
are loc via o interfata Web

uzual, sit Web = aplicatie Web



Aplicatie Web

exemplificari:

Coursera, Devdocs.io, DuckDuckGo, Europeana, Figma,
GitHub, Grid.Space, Heroku, info.uaic.ro, InfoQ, JSBin,
Kongregate, Medium, OpenStreetMap, Pocket, Reddit,

Replit, Spliit, Synth.Town, Unsplash, WikiArt, WordPress

o0 ...si multe, multe, multe altele



B

Care este arhitectura unei aplicatii Web?



front-end back-end

client Web server Web

transfer

. ransfe: . :
JavaScript « =-—-—* server de aplic, framework

continut continut continut continut
static dinamic static dinamic

date externe
(serviciu Web)

via o interfata Web, utilizatorul interactioneaza cu clientul
(front-end) si initiaza actiuni - e.g., cereri HTTP (a)sincrone -
ce vor fi executate de diverse componente implementate
la nivel de server (back-end), pentru a obtine date



Aplicatie Web = Interfata + Program + Continut (Date)



Aplicatie Web = Interfata + Program + Continut (Date)

mitul 1: cea mai importanta este interfata
mitul 2: cel mai important este programul
mitul 3: cele mai importante sunt datele

standarde deschise:
HTML, CSS, Ajax, SVG, WebGL, WebXR, WAI,...



Aplicatie Web = Interfata + Program + Continut (Date)

mitul 1: cea mai importanta este interfata
mitul 2: cel mai important este programul
mitul 3: cele mai importante sunt datele

server: C#, Java, JavaScript, PHP, Python, Ruby, Scala,...
client: JavaScript, WebAssembly (WASM)



Aplicatie Web = Interfata + Program + Continut (Date)

mitul 1: cea mai importanta este interfata
mitul 2: cel mai important este programul
mitul 3: cele mai importante sunt datele

relationale (SQL), grafuri (NoSQL), JSON, XML, RDF etc.

A. Gavra, Frameworks for Understanding Databases (2025):
www.bitsxpages.com/p/frameworks-for-understanding-databases



Aplicatie Web = Interfata + Program + Continut (Date)

mitul 1: cea mai importanta este interfata
mitul 2: cel mai important este programul
mitul 3: cele mai importante sunt datele

fapt: sunt importante toate!



Client Date

interfata cu stocate
utilizatorul persistent
4 Internet : ;
(Web)
Server
sit/aplicatie Web

Aplicatie Web = Interfata + Program + Continut (Date)



Aplicatii Web

sisteme software complexe,
In evolutie permanenta



Realitate

mijloace multiple de interactiune Web cu utilizatorul

1 [ b [

A, .

—_— I
mobil laptop PC tableta (smart) TV ecran urban

plus, ,noii” veniti:
# game console ® smart watch . smart clothing
Y smart appliances & smart home & smart transportation
pPp p



Realitate

cresterea masei de utilizatori,
avand asteptari tot mai mari din partea software-ului

de la continut (hiper)textual la aplicatii Web
cu caracter social § @l + interactiune naturala { €



Realitate

suportul privind dezvoltarea de aplicatii
(limbaje, API-uri, biblioteci de cod, instrumente,...)
oferit de platforma hardware/software
la nivel de server(e) si/sau de client(i)



Realitate

neadaptare la cerintele economice (de tip business)

“ development vs. & marketing vs. Ml management



Realitate

privind proiectele Web de anvergura

Intarzieri in lansare

neincadrare in buget

lipsa functionalitatii
calitatea precara a aplicatiei



scopuri interactiune functionalitati indexare instrumente
psihologie controale tehnologii structurare metodologii
comportament limbi naturale algoritmi meta-date stimuli

DRV &

utilizatori interfata software continut creatori

adaptare dupa Crumlish & Malone, 2009



,,concluzii”

“One of the things the Web teaches us is that
everything is connected (hyperlinks) and
we all should work together (standards).

Too often school teaches us that everything is

separate (many different 'subjects’) and
that we should all work alone.”

Aaron Swartz



rezumat

terminologie, modelul client/server, hipertext,
URI, sit vs. aplicatie, tipuri de aplicatii Web



500

Internal Server Error

_THESERVER'S INTERNALSTATE

www.agiliq.com/notebook/http-status-memes/

episodul viitor:
programare Web

dela HTTP
la script-uri CGI
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