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Modele arhitecturale de referinta
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System A

Elemente de baza OSI -

System B

process 1 process 2

physical interconnection media

connection
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Stratificare

System A System B System X

= subsystem

interface

layer

physical interconnection media
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lerarhii de protocoale -

Host 1
Layer 5 protocol

Physical medium |

Nivele, protocoale si interfete.
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Flux de informatie suportand o comunicare g%..
virtuala in nivelul 5
Layer

5 |I|-_________L?¥E_f_5_9'f’_“2‘i°_' ________ L]

/\ Layer 3

3 [Ho[Ha] My [ [ P e S

Layer 2
protocol
2[Ho[Ha[Ha] My [To|  [Ha[Hs| My [Ty |------- ~{Ha[Hs[Ha [ My [To | [Ha[Hs[ My [T,
1
Source machine Destination machine
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Relatia intre servicii gi protocoale =
Layerk + 1 Layerk + 1
Service provided by layer k
Protocol
LEYOI K Piommmnmmmonmmm s s st ot o o | Layerk
Layer k - 1 Layer k - 1
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Stratificarea furnizorilor de servicii

N - user N - user

J/N - service access points\l
i I

peer
.N - protocol . N - protocol N - pr_otocol R
entity ‘ ' entity
N-1 service access points - |
{N-1) - service provider
N - service provider
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Primitive de serviciu

» Un serviciu este specificat de un set de primitive (operatii accesibile
utilizatorului)

* Patru clase de primitive

— REQUEST cere un serviciu

— INDICATION anunt producere eveniment
— RESPONSE raspuns la eveniment

— CONFIRM confirma cererea
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Servicii confirmate

Requesting user Accepting user

service REQUEST
@ @ @

service INDICATION

service

CONFIR®

ervice RESPONSE

Service provider
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Servicii confirmate (o alta reprezentare)

requesting user accepting user

SAP SAP
@

SerViCe. REQUEST =y

g service. RESPONSE

\ @
ey $erViCe INDICATION
. O

service.CONFIRM ¢t

time
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Servicii neconfirmate

accepting user

requesting user
SAP SAP

service. REQUEST
service INDICATION

-
time
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Servicii initiate de furnizor

user

S5AP

AN

l service INDICATION ¢

time
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utilizator solicitant utilizator solicitat
connect.request = ------ > | ———> connect.indication
connect.confirm =m=———= | furnizor |[<--- connect.response

I |
data.request = ——--—---— > | ———> data.indication
data.request = —-----— > | serviciu |---> data.indication

\ I
disconnect.request ------ > | | ===> disconnect.indication
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Unitati de Date

PDU Protocol Data Unit SDU Service Data Unit
PCI Protocol Control Information IDU Interface Data Unit
ICI Interface Control Information
’ N-IDU | Nivel N+1
_.-o-"'f"-_ “\‘\‘""‘
e e
‘ N-ICI ‘ | N-SDU \

N-PCI Nivel N

| N-PDU ‘
\\\\‘ y

— (N-1)-IDU :
Nivel N-1
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Ce contin specificatiile ?

Specificatie Serviciu

. primitive (operatii)
. parametri
. reguli asupra ordinii operatiilor (state machine)

Specificatie Protocol

. scop si functii

. servicii oferite

. servicii utilizate din nivel inferior

. structura interna (entitati si relatii)

. tipuri i formate mesaje schimbate intre entitati

. reguli de reactie a fiecarei entitati la comenzi, mesaje si

evenimente interne

06.03.2008 Protocoale de comunicatie — Curs 1

Universitatea Politehnica Bucuresti - Facultatea de Automatica si Calculatoare

Modelul de Referinta ISO OSI

Layer Name of unit
exchanged
lication protocol
7 Application |=----------- f?[_)______p ---------------- =| Application | APDU

Interface

6 | Presentation |=----------- Fresenialipn Promel . e ~| Presentation | PPDU
5 -Sess'c'"p'“'“”"' 777777777777 ~| Ssession | SPDU

4 | Transport |=---------—-——- Trensportpiotoool =| Transport TPDU
Communication subnet boundary

'a Internal subnet protocol

3 ‘ Network l*—— -| Network |-— +| Network |f ,,,| Network

! !

2 \ Data link l-————| Data link I__,,,_| Data link |—-— ——4—| Data link | Frame

!

-| Physical |—---—| Physical |-~ —~-| Physical |Bit

gialnlal

Packet

1 ‘ Physical {¢
Host A

Router Router Host B
N 4

Network layer host-router protocol
Data link layer host-router protocol
Physical layer host-router protocol
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Nivel fizic

¢ Functie - transmitere a sirurilor de biti pe un canal de comunicatie
* Principalele probleme

— codificarea zerourilor i a unitatilor

— stabilirea si desfiintarea conexiunilor fizice

— modul de transmisie (semiduplex sau duplex) etc.
*  Exemplu

— transmiterea pe o linie telefonica

Calculator| Modem Modem Calculator|
1 1 L. 2 2
Linie
lefoni
RS232C telefo RS232C
ca

terminal (DTE)

* Exemplu de protocol

linie
memmoric cuplor LA modem | Velcfonica
— RS 232C: caracteristicile mecanice, electrice, Lo [ 2L,
functionale si procedurale ale legaturii I

ntre terminal si modem R§232C
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Legatura de date —

* Functie - realizeaza o comunicare siguréa si eficienta intre doua noduri
adiacente (conectate printr-un canal fizic de comunicatie)

* Probleme

— Incadrare
Transmisie transparenta
Control erori
Control flux
Management legatura

* Exemplu: HDLC (High Level Data Link Control)
flag address command data FCS flag
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Nivel retea

* Functie - dirijarea pachetelor transmise intre oricare doua
noduri

* Probleme
— calculul tabelelor de dirijare
— alegerea legaturii urmatoare (dirijarea)
— adresarea
— evitarea congestiei

N il

Data link Routing
layer process process

] [ | :I
: [
Data link
Frames Packets protocol
here  here
—/
L|_"l'mnsn'|issit:\n
line to a router
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Nivel Transport

* Functie - asigurarea unui transfer de date corect, eficient intre sistemul
sursa si sistemul destinatar
+ Ofera
— un transfer sigur al datelor, chiar cu o retea nesigura;
— o interfatad uniforma pentru utilizatori, independent de tipul subretelei utilizate.
» Separa doua categorii de nivele
— furnizorul serviciilor de transport (nivele 1-4)
— utilizatorul serviciilor de transport (nivele 5-7)
*  Probleme

— gestiunea conexiunilor Hoat Host 2
— transferul datelor Application p—
— controlul fluxului {gnicesbicn) Applicationftransport (or:ys:rwn)

layer Transport | interface

-
- adresarea addiess
TPOU
Transport Transport
entity Transport entity
protocol
Network = ™
address Transportinetwork
Network layer interface Metwork layer
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Nivel sesiune

 Functii
— Gestiune servicii care se adauga transportului datelor
« Control Dialog
— client-server
— peer-to-peer
« Sincronizare
+ Gestiune activitati
» Bazate pe gestiune jetoane (Tokens)

+ Servicii specifice aplicatiilor
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Nivel prezentare o

» Conversia datelor
— reprezentarea datelor transmise
— sintaxa abstracta
— sintaxa de transfer

» Compresie

+ Securitate
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Nivel Aplicatie

« Servicii comune unor categorii de aplicatii
Mesagerie

Transfer Fisiere

Terminal Virtual

Serviciu Directoare
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Protocoale OSI -.‘

Physical layer: V10, V11, V24, V35
X.21, EIA RS-232-D
MAG for LANS ‘ MHS ‘ ‘FTAM‘ ‘ VT | ‘ DS ‘
ISDN physical interface [ I I [
‘ pp service ‘
Data Link Layer: HDLC LAP B for X.25 T
LLC for LAN ‘ presentation - ASN.1 ‘
LAP D for ISDN ‘
Network Layer: X.25, X.3, X.28, X.29 ‘ session ‘
CLNP L : OSI TS
" TP4
Transport Layer: TPO,..., TP4
CLNP
Session Layer: session protocol
subnetwork 1 ... subnetwork N

Presentation Layer:  ASN.1

Application Layer: MHS - Message Handling System, X.400
FTAM - File Transfer, Access, and Management
VT - Virtual Terminal
DS - Directory Services, X.500
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Modelul de referinta TCP/IP

Osl TCP/IP
7 Application Application
6 Presentation T~ Not present
. Session x/ in the model
4 Transport Transport
3 Network Internet
2 Data link Host-to-network
1 Physical
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Protocoale si retele initiale in modelul TCP/IP

Layer (OSI names)

y
TELNET FTP SMTP DNS Application
Protocols < TCP ubp Transport
IP Network
\
Packet Physical +
Netwo rks{ ARPANET SATNET radio LAN daia link
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Servicii Middleware

)

Aplicatii (procese client si server) J
Servicii de obiecte distribuite Servicii speciale
(CORBA, OLE/ActiveX) (Wireless, multimedia, groupware, legacy)

N

World Wide Web
(HTTP, HTML, Web browsers, Java,
servere, motoare de cautare)

Gestiunea datelor distribuite
si procesarea distribuita a tranzactiilor

Servicii client/server de baza
(RPC, RDA, MOM, Securitate,
Directoare, Timp)

Servicii primitive
(Telnet, E-mail, FTP)

Servicii de programare a retelei
(Sockets, LU6.2, NetBIOS, TLI)

Servicii de retea
Transport (TCP/IP, SNA, SPX/IPX, NetBIOS)
Conexiune fizica (Ethernet, Token Ring, FDDI, ISDN, X.25, ATM, Frame Relay)
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Protocoale in modelul TCP/IP S —
FTP | SMTP Telnet DNS SNMP
P
ARP
LLC 802.2
MAC MAC MAC X.25 Packet
Ethernet | g, 1 802.4 802.5 ' S
Ethernet | Token Bus | TokenRing
802.3 802.4 802.5




HTTP
IIOP
WAP
SOAP
LDAP
SSL
VPN
IPSEC
PKI

HTML
XML
WSDL
uDDI
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= Politici proaste
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Alte protocoale in modelul TCP

HyperText Transfer Protocol

Internet Inter-Orb Protocol

Wireless Application Protocol

Simple Object Access Protocol
Lightweight Directory Access Protocol
Secure Sockets Layer

Virtual Private Networks

IP Security

Public Key Infrastructure

HyperText Markup Language

Extensible Markup Language

Web Services Description Language

Universal Description, Discovery, and Integration
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Comparatie OSI si TCP/IP

Contra OS| Contra TCP-IP

* Moment nepotrivit +Nu distinge intre servicii, interfete,
« Tehnologie proasta protocoale

* Implementari rele * Nu este un model general

*  “Nivelul” gazda-retea nu este un nivel

* Nu mentioneaza nivelele fizic si
legatura de date

* Protocoale minore bine inradacinate -
greu de inlocuit
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Tehnologii pentru Comunicatii

* LANs
Ethernet
Token Bus
Token Ring
FDDI (Fiber Data Distributed Interface)
Peer-Peer

- WANs
linii inchiriate
legaturi dial-up
X.25 PDNs (Public Data Networks)
frame relay
ISDNs (Integrated Services Digital Networks)
ATM (Asynchronous Transfer Mode)
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Arhitecturi pentru Comunicatii

End System

_______

source destination

Retele cu difuzare

communication
subnetwork

Inter-retel
Retele punct-la-punct nter-relele

subnetwork ( )

subnetwork

subnetwork
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Sumar

» Stratificarea protocoalelor si serviciilor (ierarhie de protocoale)
* Fragmentarea si refacerea mesajelor

* Relatia intre servicii si protocoale

* Primitive de serviciu

* Unitati de date

* Modelul de Referinta ISO OSI (nivelele de referinta). Protocoale OSI
* Modelul de referinta TCP/IP. Protocoale TCP/IP

+ Comparatie OSI si TCP/IP

» Servicii Middleware

* Arhitecturi si Tehnologii pentru Comunicatii
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