Nivelul legatura de date

din modelul OSI




Explicarea rolului pe care il au protocoalele de la nivelul legatura
de date in transmisia datelor.

Descrierea modului in care nivelul legatura de date pregateste
datele pentru transmisia pe mediul de comunicatie.

Descrierea diferitelor tipuri de metode de control al accesului la
mediu.

Identificarea unor topologii logice de retea si descrierea modului
in care topologia logica determina metoda de control al accesului
la mediul de comunicatie pentru acea retea.

Explicarea scopului incapsularii pachetelor in frame-uri pentru
facilitarea accesului la mediu.

Descrierea structurii unui frame de nivel 2 si identificarea
campurilor generice ale acesteia.

Explicarea rolului pe care il are header-ul si trailer-ul unui frame,
inclusiv adresarea, QoS, tipul de protocol si campul FCS (Frame
Check Sequence).



Nivelul Data Link — Accesul la mediul de
comunicatie

= Nivelul legatura de date (data link) ofera serviciul de
pregatire a datelor pentru transmiterea pe un anumit
mediu de comunicatie
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The Data Link layer prepares network data for the physical network.



Nivelul Data Link — Accesul la mediul de
comunicatie

= Descrierea necesitatii existentei protocoalelor nivelului
legatura de date pentru a asigura controlul accesului la
mediu

The Data Link Layer

Data link layer protocols Different protocols may be
govern how to format a in use for different media.
frame for use on different
media.

At each hop along the path, an intermediary device
accepts frames from one medium, decapsulates the
frame and then forwards the packets in a new frame. The
headers of each frame are formatted for the specific
medium that it will cross.



Nivelul Data Link — Accesul la mediul de
comunicatie

= Descrierea rolului procesului de impartire in frame-uri
(framing) in pregatirea unui packet pentru transmitere
pe mediul de comunicatie

Transfer of Frames

ﬁ / WAN Header ﬁwm Trailer

Serial Connection

Ethernet The Data Link layer is
Connection responsible for controlling
the transfer of frames across

the media.




Nivelul Data Link — Accesul la mediul de
comunicatie

= Descrierea rolului nivelului Data Link in crearea unei
legaturi dintre nivelele software si hardware

Connecting Upper Layer Services to the Media

The Data Link layer links Physical devices devoted to the

the software and Data Link layer have both
hardware layers. hardware and software
components.
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Nivelul Data Link — Accesul la mediul de
comunicatie

= |dentificarea unor surse de standarde si protocoale
utilizate la nivelul legatura de date

Standards for the Data Link Layer

1S0O: HDLC (High Level Data Link Control)
802.2 (LLC),
IEEE: 802.3 (Ethernet)

802.5 (Token Ring)
802.11(Wireless LAN)

Q.922 (Frame Relay Standard)
ITU: Q.921 (ISDN Data Link Standard)
HDLC {High Level Data Link Control)

3T9.5
ANSI: ADCCP (Advanced Data Communications
Control Protocol)



Tehnici de control al accesului la mediul de

comunicatie

= Explicarea necesitatii controlului accesului la mediul de

comunicatie

Media Access Control Methods

No control at all would result
in many collisions.
Collisions cause corrupted
frames that must be resent.

Methods that enforce a high
degree of control prevent
collisions, but the process
has high overhead.

Methods that enforce a low
degree of control have low
overhead, but there are more
frequent collisions.

No control

FRAME >@< ALALIS
A

Shared Media FRAME

Take turns
Q’ L
< FRAME
FRAME > |
L > =
Shared Media 3| |
FRAME



Tehnici de control al accesului la mediul de
comunicatie

= |dentificarea a doua metode de control al accesului la
mediu pentru un mediu partajat de comunicatie si
caracteristicile de baza ale acestora

Media Access Control for Shared Media
Media Access Control for Shared Media

Contention-Based Access

- Controlled Access ,
I have a packet 1 try to send 1 try to send
to send, but its My turn to when | am when | am
not my turn.. send; I will ready. | | try to send ready. .
Il wait. Sen now g = when | am '
| have nothing - ready.
;’ FRAME tosend. FRAME ‘?' FRANE ERAME
Shared Media Shared Media i
Method Characteristics Example
Controlled Access  + Only one station transmits at a time » Token Ring Contention Based Stations can transmit at any time + Ethernet
+ Devices wishing to transmit must wait their + FDDI Access * Collisions exist * Wireless
turn + Mechanisms exist to resolve contention:
« No collisions +* CSMA/CD for Ethernet networks

+ Some deterministic networks use token * CSMA/CA for 802.11 wireless networks
passing



Tehnici de control al accesului la mediul de
comunicatie

= Definirea conceptelor de comunicatie Full Duplex si
Half Duplex

Media Access Control for Non-shared media

We can send
and receive at

the same time.
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We can send
and receive at
the same time.

Transmitting

Network

Receiving Receiving



Tehnici de control al accesului la mediul de
comunicatie

= Descrierea scopului topologiei logice si identificarea
catorva topologii logice utilizate in practica

Logical Topologies
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Tehnici de control al accesului la mediul de
comunicatie

= Topologii logice vs. topologii fizice

Logical Point-to-Point Topology

Destination
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Source
Node

Logical point-to-point connection



Tehnici de control al accesului la mediul de
comunicatie

= |dentificarea caracteristicilor topolgiei punct-la-punct
(point-to-point) si descrierea implicatiilor utilizarii
acesteia

Point-to-Point Topology
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Tehnici de control al accesului la mediul de
comunicatie

= |dentificarea caracteristicilor topologiei de magistrala
(bus/multi-access) si descrierea implicatiilor pentru
accesul la mediu in cazul in care se foloseste aceasta
topologie

Logical Multi-Access Topology
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Tehnici de control al accesului la mediul de
comunicatie

= |dentificarea caracteristicilor topologiei de inel (ring) si
descrierea implicatiilor pentru accesul la mediu atunci
cand se foloseste aceasta topologie

Logical Ring Topology
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Adresarea MAC (Media Access Control) si

crearea cadrelor (frame-urilor)

= Descrierea procesului de incapsulare a packetelor in
frame-uri pentru a facilita intrarea si iesirea datelor
in/din mediul de comunicatie

Data Link Layer Protocols - The Frame

In a fragile environment, Greater effort needed to ensure delivery = higher overhead = slower

more controls are needed to transmission rates

ensure delivery. The header
and trailer fields are larger as
more control information is
needed.

A"

Less effort needed to ensure delivery = lower overhead = faster
transmission rates

In a protected environment,
we can count on the frame
arriving at its destination.
Fewer controls are needed,
resulting in smaller fields and

smaller frames. Ty




Adresarea MAC (Media Access Control)

si crearea cadrelor (frame-urilor)

= Header-ul unui frame de la nivelul Data Link si alte
campuri ce se gasesc in protocoalele ce specifica

structura header-ului

The Role of the Header

Header

Data

FCS

STOP FRAME




Adresarea MAC (Media Access Control)

si crearea cadrelor (frame-urilor)

= Un rol important al nivelului Data Link este adresarea
fizica (MAC)

Logical Multi-Access Topology

- ? F

Addresses
required.

A Multi-Access frame

has many possible
destinations.

Logical Point-to-Point Topology Data Link layer

Addresses not
required.

C =@

A Point-to-Point frame
has only 1 possible
destination.




Adresarea MAC (Media Access Control)
si crearea cadrelor (frame-urilor)

= Trailer-ul are un rol important la nivelul Data Link, mai
ales cu privire la utilizarea acestuia in tehnologia

Ethernet, o tehnologie “ne-fiabila”

= Campul FCS (Frame Check Sequence) ajuta la

corectia erorilor prin implementarea unui algoritm de
detectie a erorilor.

The Role of the Trailer

START
FRAME

ADDRESS

TYPE/ LENGTH

Data

Trailer

‘ FCS

Stop Frame
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