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2013 - 2014
Tehnologili de Programare in Internet
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Titulari curs: Eduard-Cristian Popovici, Mihnea-Andrei Magheti
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Obiectivele disciplinel
Obiective curs (2009):
Prezentarea unor tehnologii de programare larg utilizate in Internet:
- Desktop (comunicatii la nivel socket TCP si UDP),
- Web (tehnologii pentru client si server HTTP),
- Mobile (Android, Windows 8/Phone);
- Acces la Baze de Date, acces la Servicii Web, etc.;
folosind diferite limbaje de programare: Java, XML, C#, HTML(5), SQL, etc.

Obiective aplicatii (2009):

Crearea abilitatilor de a aplica cunostintele generale privind tehnologiile de
programare predate, in cadrul mai multor categorii de mini-proiecte.

Posibilitatea de a alege si concepe arhitectura si componentele software
necesare, si de a realiza programe concrete care sa raspunda cerintelor

B formulate.
g TPI 18.02.2014 11:30 3
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Structura cursului
Continut curs TPI

1. Introducere in tehnologiile de programare in Internet
2. Introducere in tehnologiile desktop (SE) Java Programarea la nivel socket
3. Tehnologii de programare a aplicatiilor Web in diverse limbaje

4. Tehnologii de programare a aplicatiilor mobile (Android, Windows 8/Phone)

18.02.2014 11:30 5
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Structura cursului

1. Introducere in tehnologiile Internet
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1. Introducere in TPI

Transmiterea mesajelor in reteaua locala si in Internet (reteaua
de retele globala)

Internal LAN

All devices have All devices have a

the same network : network addiress
address. different to the
server in LAN mternal LAN.

102.168.1.101

= i

Workstation server in LAN
1902.168.1.199 1902.168.1. 100

% ﬁ
Router Server on Internet
102.168.1.254 203.57.42.254

Internet

18.02.2014 11:30 7



1
13000101

IP

Device A

—I'*

. A

Device A

1. Introducere in TPI
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1. Introducere in TPI

oETTI
Modelul comunicatiilor in Internet
Rutarea mesajelor in Internet (la nivel IP — Internet Protocol)
14.0.0.0/8
11.0.0.0/8
R4 Routing Table
Hetwork | Route
14.0.0.048 | Direct
11.0.0.048 R1
12.0.0.048 R
13.0.0.043 R
R? Routing Table R3 Routing Table
Hetwork | Route Hetwork | Route
12.0.0.048 | Direct 13.0.0.043 | Direct
11.0.0.043 R1 11.0.0.043 R1
13.0.0.043 R3 » 12.0.0.043 Rz
1400002 | R4 1400042 | R4
.

12.0.0.0/8 13.0.0.0/8
= ; TPI 18.02.2014 11:30 9
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1. Introducere in TPI

Comunicatie prin mesaje non-fiabila (fara confirmare sau
retransmisie) cain

- IP (Internet Protocol) si

- UDP (User Datagram Protocol)

Device A Device B

Send Message ——
Send Message — _-__'—""‘“b Receive Message
Message

Send Message -_h_“‘“‘-—-__><_\_"* Receive Message
M e
-h_l-'-'-l-l—h_l__l_-

Send Message Message Lost

Message

Message

T Receive Message

18.02.2014 11:30 10
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Comunicatie prin mesaje fiabila (confirmare+retransmisie)

-cain TCP

Device A

1. Introducere in TPI

Send Message
and Start Timer

A
q

Acknowledgment
Received

Send Message
and Start Timer

(Acknowledgment
o Not Received)

iy Re-5end Message
ks and Start New Timer

Timer Expiration

i
g_‘:. Acknowledgment
- Received

—

Message

Acknowledgment

«—

<
M e

—

Message

Acknowledgment

«—

18.02.2014 11:30

Device B

T

-l-l-'-'-'-'-'-'-—-

T

-l-l-'-'-'-'-'-'-—'-

Receive Message

Send Acknowledgment

Message Lost

(Acknowledgment
Not Sent)

Receive Re-Sent
Message

S5end Acknowledgment

11
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1. Introducere in TPI
Modele de comunicatie stratificata

Exemplul unui dialog la distanta intre interlocutori de limbi diferite

1. Nivelul cel mai inalt (abstract)

Vorbitor de Dialog (nivel Ioglc) Vorbitor de

: @ursssansamsEmsEEEEEEEEEEEn :
limba A Protocol (set de regull) limba B

l T specific dialogului l T

Mediu de comunicatie
Comunicatie propriu-zisa (nivel “fizic”)

2. Detaliind utilizarea unor traducatori (nivel intermediar)

Vorbitor de Dialog virtual Vorbitor de

: @UusssEssEEEEEEEEEEEEEEEEEE [ :
limba A Protocol (set de reguli) limba B

l T specific dialogului l T

Traducator Dialog (nivel Ioglc) Traducator

Protocol (set de regull)
l T specific traducerilor l T

P Mediu de comunicatie

(( Comunicatie propriu-zisa (nivel “fizic”)
— : TPI 18.02.2014 11:30 12
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1. Introducere in TPI
Modele de comunicatie stratificata
Exemplul unui dialog la distanta intre interlocutori de limbi diferite

3. Detaliind utilizarea unui suport tehnic local si a unui sistem de
comunicatie propriu-zis

Vorbitor de Dialog virtual Vorbitor de

. @russsnEsEEsE R R R R EEEEE S .
limba A Protocol (set de reguli) limba B

l T specific dialogului l T

Traducator Dialog (nivel Ioglc) Traducator

Protocol (set de regull)
l T specific traducerilor l T

Suport tehnic Dialog (nivel Ioglc) Suport tehnic

‘ llllllllllllllllllllllllll
transfer Protocol (set de regull) transfer

l T specific transferului l T

Sistem de comunicatie
(incluzand protocoale specifice comunicatiei)

Comunicatie propriu-zisa (nivel “fizic”)

18.02.2014 11:30 13
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1. Introducere in TPI
Modele de comunicatie stratificata

Protocolul de comunicatie este un

- set de reguli si conventii care au fost convenite intre participantii la o
comunicatie pentru a asigura buna desfasurare a dialogului

- bazat pe mesaje / pachete / cadre / etc. (unitati de date) schimbate si pe
primitive / automate / etc. (elemente de comportament)

Interactiunile pe orizontala se desfasoara

- conform protocolului de la respectivul nivel, care consta in interactiuni
virtuale, realizate prin interactiuni la nivelurile inferioare

Interactiunile pe verticala

- transmit si preiau sarcini si unitati de date cu scopul transferului unitatilor
de date catre / de la partenerul de la acelasi nivel

Serviciul este un
- set de functii posibil de oferit de catre nivelul inferior, respectiv

- setul de sarcini posibil de solicitat de catre nivelul superior, in
interactiunile pe verticala

g
= 5;; TP 18.02.2014 11:30 14
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1 { )>> Application Protocol P
1 'S e a i R
0 | N L
ETTI 22 T '
Impachetarea » ;
: : B st Bytes Unpackaged
octetllor d In — 521:1 B;Eam From TCP Segment -
fluxul de date Application And Passed To
. . ... 19 Pplication |
ai Aplicatiei in
segmente TCP + |
Transmission Control Transmission Control
Protocol (TCP) Protocol (TCP)
Segment
IncapSUIarea 14 15 1617 |18 ﬁ_lrf‘ltue';:ga;';an%eu Flemnver.lgFrum 4 56| T
=1 IP Datagram 1
segmentelor in v |
Datagrame IP
Internet Protocol (IP) Internet Protocol (IP)

Transmisia Segment
10 11] 12| 13 Encapsulated
Datagramelor Into IP Datagram

IP prin Internet

IP Datagram
In Transit

Client
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1. Introducere in TPI
Modelul comunicatiilor in Internet

Fluxurile de date, conexiunile logice si stivele de protocoale de
comunicatie

network

actual PDU flow di |an |ai

ph

Router R1

|
application

ph|ph

applicatign

transport logical end-end transport transport

hetwork

network network

data link

|d| di dll
|

physical |
Host H1 - network il L] L Host H2
Router | i la m Router R3
Yen|en[pM
V Router R4

TPI 18.02.2014 11:30 16
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oETTI
Modelul Layer 7 " — P»| DNS or WINS
comunicatiilor Application *n:' address | server
In Internet
. IF address
Stiva de socket
port number
protocoale de
comunicatie \—dita (message)
TCP/IP Subsistemul
(aplicatie)
L 4 -TCP UDP Nivelul
ayer 4 - Il ) intermediar
(transport)
IP address TCP {or UDP) packet
TCF
header
> Layer 3 - IP

18.02.2014 11:30 17




1
13000101

1. Introducere in TPI

oETTI
MOde|UI -IF'_aEnEE_ h
comunicatiilor Layer 3 - IP HAC adares
- I N S N _ﬂ._HF-ld
In Internet
Stiva de MAL address IP datagrarm

protocoale de

IP TCP
header | header

comunicatie
TCP/IP

Layer 2 - Ethernet

Layer 2 - Ethernet

Ethemet | IP TCF

header header header

I

data imes=zage]

Ethernet frame

Ethernet
trailer

"onto the wire"

Layer 1 - Access method (CSMA/CD)

18.02.2014 11:30

Target
station

Subsistemul
inferior (retea)
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Modelul
comunicatiilor
in Internet

Stiva de
protocoale de
comunicatie
TCP/IP

VS

Stiva de referinta
OSl a
protocoalelor de
comunicatie

si rolul fiecarui
nivel in parte

Network
User

OSI MODEL TCPIIP
Application Layer FTP,
Type of communication: Telnet=
E-mail, file transfer,
client/server. H'I_I'P,
Presentation Layer SNMP,
Encryption, data conversion: DNS,
ASCIl to EBCDIC, OSPF
BCD to binary, etc. !
S on L RIP,
ession ayer: F'ing,
e Traceroute
Transport Layer TCP [eivery
E deli f ti eliver
Ensures delivery of enire UDP gier
ensurad]
Network Layer IP
Routes data to different
{ICMP, IGMP,
A S Al ased AR

Data Link (MAC) Layer

Transmits packets from
node to node based on
station address.

Physical Layer

Electrical signals and cabling.
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1. Introducere in TPI
Modul in care aplicatiile folosesc protocoalele TCP si UDP

App #1 App #2| |App #3| | App #4 App #1 App #2| |App #3| | App #4
Numere port Nivelul
iIntermediar
(transport)
Internet Protocol Adrese |IP Internet Protocol

&, R

18.02.2014 11:30 20
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HTTP DNS DHCP

SMTP

TCP 25

'

UDFP 53

TCP UDP

“Flux TCP”

TCP 80

Internet Protocol

TCP Port 25 TCP Port 80 UDP Port 53

HTTP DNS

UDP Port 67

oo

l UDP 53
1
TCP UDP
TCP 25 f Datagrame UDP

\ UDP 67
TCP 80 /
1

Internet Protocol

Datagrame IP

\

TCP 25

18.02.2014 11:30 21
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Utilizarea adreselor IP pentru a identifica entitatile din Internet

Porturile (80 al server-ului si 3022 al client-ului) permit identificarea
proceselor / protocoalelor la nivel aplicatie

Datagrama IP

Request

Source | 177.41.726 | 3022 —_—
Destination | 41.199.2223 | 80

Client Server
177.41.72.6 Response 41.199.222.3

e Source |41.199.2223| &0
Destination | 177.41.726 | 3022

Datagrama IP

18.02.2014 11:30 22
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1. Introducere in TPI

Modelul comunicatiilor in Internet

Utilizarea serviciului DNS (Domain Name Server) pentru obtinerea
adresei numerice IP echivalenta numelui masinii de calcul

= DNS server

http://someserver.com

>

Browser

& Web server
=% (someserver.com)

18.02.2014 11:30 23




1
11000101

0

1

0

1

0

o
ETTI

Modelul
comunicatiilor in
Internet

Utilizarea
serviciului DNS

DNS resohser
in client

for COM
Domains

Authority
for
abc.com

==

DNS resohser
in cliemt

I wamt
wiww.abc.com

El
)
=

abc.com?

Here is the
authoriy for
abc.coIm.

ﬁl
2
-

www.abhc.com?

\

_i

192.23.64.01

{

192.23.64.01

- to client.

Get me
192.23.64.01

ISP's Servers

\

K IP not in

ISP"s local DNS
cache, send DNS
request to

root server.

\

N

Send DNS
request to
authoritative
server.

Send IP
address

|

K Web page not in
a local Web cache
maimtained by the
ISP, get page

from Internet.

24
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Modele de comunicatie prin mesaje
- unicast (1 la 1) Group X

- broadcast (difuzare
catre oricine)

- multicast (1 la N)

Unicast to
Device #2

Device #E

Device #5

Device #4
18.02.2014 11:30 25
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1. Introducere in TPI
Modelul de comunicatie client-server

Comunicatie prin mesaje cerere —raspuns (tranzactionala)

.

Client #1

Client #2

Client #5

Client #3

Client #4
18.02.2014 11:30 26
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1. Introducere in TPI
Modelul de comunicatie client-server (tranzactional)

Client-server HTTP (HyperText Transport Protocol) peste TCP/IP

Internet

._|-J—

Tranzactii HTTP ‘
Hﬂquest
HTTP Client

HTTP Server
aeb Browser .
W ) Client Network Server Network (Web Site)

18.02.2014 11:30 2
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1. Introducere in TPI
Modelul client-server Web (cerere-raspuns HTTP)

Hypertext vs text liniar

Normal Text

TPI 18.02.2014 11:30 28
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(1}
ETTI
Modelul client-server Web (cerere-raspuns HTTP)
Hypertext vs text liniar
HyperText
HyperText is Content table-
non-linear like views =
documents. By such as the
clicking on #2f  one at the left
spafs®in the are provided.
== h\ text. The reader MNavigation in
f— 15 immediately  the document is
= === transported to by hot spots or
'_—_-'_: related material "gverview” =
-— F in the document. mechanisms.
< e
= . TPI 18.02.2014 11:30 29
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1. Introducere in TPI
Modelul client-server Web (cerere-raspuns HTTP)

Publicarea continutului HTML (1+2) si accesul la continut (3+4)

% - The Internet Website Server

OWAmmC

The Designer creates a page The user asks the server

and sends it to a server for storage. for a copy of the page.
e The server stores a copy of The server sends a copy

the page for everyone to see. of the page to each user

who requested it.

18.02.2014 11:30 30
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oETTI
Modelul comunicatiilor in Internet
Formatul pachetului IP (structura de biti)
0 4 ) 186 18 31
Version IHL Type of Service Total Length
|[dentification Flags Fragment Offset
Time To Live FProtocol Header Checksum

Source P Address

Destination IF Address

Opticns

Fadding

18.02.2014 11:30
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1. Introducere in TPI

Modelul client-server Web (cerere-raspuns HTTP)

Formatul cererii HTTP

Request

(text)

-

HTTP Client

GET findex_html HT TP/ 1

Date: Thu, 20 May 2004 21:12:55 GMT
Connection: close

Host: www_myfavoriteamazingsite com

From: joebloe@somewebsitesomewhere.com

Accept: text/html, text/plain

User-Agent: Mozilla/4.0 (compatible; MSIE 6.0; Windows NT 5.1)

18.02.2014 11:30

Response
HTTP Server
Request Line
General Headers
Request Headers
HTTP
Entity Headers S quest

Message Body

32
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1. Introducere in TPI

Modelul client-server Web (cerere-raspuns HTTP)

Formatul raspunsului HTTP

(text)

HTTP/M .1 200 OK

Date: Thu, 20 May 2004 21:12:58 GMT
Connection: close

server. Apache.3.27

Accept-Ranges: bytes

Content-Type: text/html
Content-Length: 170

Request

-

Response

HTTP Client

Status Line

General Headers

Response Headers

Entity Headers

Last-Modified: Tue, 18 May 2004 10:14:49 GMT

<html=

<head=

=title=Welcome to the Amazing Site!=ftitle=
=/head:>

<body=

HTTP Server

HTTP
Response

Message Body

<p=This site i under construction. Please come

back later. Sorry!</p=
=/body>

B i
i

18.02.2014 11:30 33
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1. Introducere in TPI
Modelul client-server cu tehnologii Java

Sistemul client poate contine aplicatii de sine statatoare (desktop - Java SE)
sau browsere si continut Web, si optional JavaBeans

-
> Application Client and > Web Browser, Web Pages,

Optional JavaBeans Applets, and Optional
Components JavaBeans Components

Client Tier

r — ,

Web Tier

Java EE
Server

Business Tier

”
.

18.02.2014 11:30 34
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1. Introducere in TPI
Modelul client-server cu tehnologii Java

Subsistemul Web al serverului contine componente Web (Java EE): servlet-
uri Java si JSP (Java ServerPages), si optional JavaBeans

i B

J (J

> Application Client and > Web Browser, Web Pages,
Optional JavaBeans Applets, and Optional
Components JavaBeans Components

Client Tier

JavaBeans
JSP Pages ‘
[CFD”E,F%%'A%?;."*‘J‘—’[ oveies | webTier

l Business Tier

Java EE
Server

TPI 18.02.2014 11:30 35
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1. Introducere in TPI
Modelul client-server cu tehnologii Java

Subsistemul business al serverului indeplineste sarcinile aplicatiei, poate fi
distribuit, contine componentele business (EJB — Enterprise JavaBeans):

- bean-uri entitate (in EJB 2.x) sau entitati persistente (in EJB 3.0),
- bean-uri sesiune si bean-uri pt. comunicatii asincrone (MDB)

()
> Application Client and

@
;Web Browser, Web Pages,

Optional JavaBeans

Applets, and Optional

L

Components JavaBeans Components _
q. ClientTier
JavaBeans B
Components JSP Pages i <2
/[ (Op?ional} &_’[ﬁ Serviets | WebTier | (=

Java Elf'ersiﬁterg:e Entities J EE
Mgggé%’;_tﬁ?ﬁg’n Business Tier g;?v or
Beans
TPI 18.02.2014 11:30 36
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1. Introducere in TPI
Modelul client-server cu tehnologii Java

Subsistemul de integrare si management al datelor aplicatiei (EIS tier), contine
elemente care furnizeaza/stocheaza datele aplicatiei (baze de date)

() (J
> Application Client and ;Web Browser, Web Pages,
Optional JavaBeans Applets, and Optional
Components JavaBeans Components _
*. Client Tier
r — o w ]
JavaBeans
Components JSP Pages | wep Tier |
/ (Optional) Servlets —
L .
, { 40
Java El?ersi;;lerg:e Entities J EE
Mee::é%l-&'?u?:n Business Tier Sa:?v or
Beans
9 + s

Database
and Legacy EIS Tier
Systems

TPI 18.02.2014 11:30 37
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1. Introducere in TPI
Modelul client-server cu tehnologii Java

Arhitectura Java EE se bazeaza pe mai multe containere (ofera servicii de nivel
jos / suport specifice platformei) aflate pe serverul aplicatiei Web

.

Application Client

Application Client Web Browser
Container

JSP Web
[@ Servlet ] ,Ef!i Page |Container

| Java EE
Server

Enterprise Enterprise EJB
Bean Bean Container

TPI 18.02.2014 11:30 38
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Tehnologii client

- Windows
- Windows Phone (mobil)

- Windows 8 (desktop/laptop)

- Java
- Android, Java ME (Mobile Edition) (mobil)
- Java SE (Standard Edition) (desktop/laptop)

Tehnologii server

- Windows
- .Net

- Java
- Java EE (Enterprise Edition)

18.02.2014 11:30 39
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1. Introducere in TPI

Alte tehnologii client
- HTML/HTMLS (limbajul continutului Web)
- scripting interactivitate utilizator (JavaScript, etc.)

- mobil multiplatforma (PhoneGap, etc.)

Tehnologii server
- scripting (Python, etc.)
- servicii Web
- clasice (cu interfata, specificare, transport in formate XML/JSON)
(JSON = JavaScript Object Notation)
- REST (transport in format HTTP)

18.02.2014 11:30 40
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Date

Informatii

Variabila

Spatiu ocupat

Zona de memorie
Alocare

Tip de date

Conversie de tip
Structura de date

Scop (vizibilitate interna)
Variabila locala
Parametru

Argument

Pointer

Dereferire

Referinta

Structura alocata dinamic

1. Introducere in TPI

Elemente esentiale ale programarii?
Elemente structurale / statice

18.02.2014 11:30 41

0]0)

Nivel de acces (vizibilitate externa) v
Obiect

Clasa

Subclasare

Clasa abstracta

Interfata (in Java, UML)

Atribut (camp / variabila membru)
Atribut mostenit

Atribut ascuns

Polimorfismul atributelor

Referinta spre sine (atribute proprii)
Referinta spre atribute mostenite

Conventii Java

- Clase

- variabile, cuvinte cheie
- CONSTANTE
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1. Introducere in TPI
Elemente esentiale ale programarii?

Elemente comportamentale/dinamice

Operator Constructor

Precedenta Constructor implicit

Asocierea operatorilor cu tipurile de date  Supraincarea numelor constructorilor
Instructiune Metoda mostenita

Atribuire Metoda rescrisa

Initializare Polimorfismul metodelor

Functie (metoda) Apelul la constructor propriu

Apel (invocare) Apelul la constructor mostenit
Returnare Referinta spre sine (metode proprii)
Semnatura Referinta spre metode mostenite

Supraincarea numelor functiilor
Conventii Java
- metoda()
- Constructor()

18.02.2014 11:30 42
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1. Introducere in TPI

oETTI
Elemente esentiale ale programarii? OO
Elemente structurale / statice public/protected/private
Date Nivel de acces (vizibilitate externa)
Informatii Obiect
Variabila Clasa class
Spatiu ocupat Subclasare  extends
Zona de memorie Stack/Heap Clasa abstracta  apstract
Alocare Interfata (in Java, UML) interface
Tip de date Atribut (camp / variabila membru)
Conversie de tip () Atribut mostenit
Structura de date Atribut ascuns
Scop (vizibilitate interna) Polimorfismul atributelor
Variabila locala Referinta spre sine (atribute proprii) this.
Parametru Referinta spre atribute mostenite  super.
Argument
Pointer Conventii Java
Dereferire - Clase
Referinta - variabile, cuvinte cheie
Structura alocata dinamic Iﬂg‘é" - CONSTANTE final

18.02.2014 11:30 43
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1. Introducere in TPI
Elemente esentiale ale programarii?

Elemente comportamentale/dinamice

Operator Constructor

Precedenta Constructor implicit

Asocierea operatorilor cu tipurile de date  Supraincarea numelor constructorilor
Instructiune Metoda mostenita

Atribuire Metoda rescrisa

Initializare Polimorfismul metodelor

Functie (metoda) Apelul la constructor propriu this()
Apel (invocare) Apelul la constructor mostenit  super()
Returnare Referinta spre sine (metode proprii) this.
Semnatura Referinta spre metode mostenite g per.

Supraincarea numelor functiilor
Conventii Java
- metoda()
- Constructor()

18.02.2014 11:30 44



