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9 Data link protocols
a. Asynchronous and synchronous protocols
b. Character-oriented protocols
c. Bit-oriented protocols (HDLC).
10  LAN networks
a. Types of architecture
b. Access methods
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Data link protocols

a. Asynchronous and synchronous protocols

Implementation of the data link
layer.
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9 Data link protocols
a. Synchronous protocols
¢ Primary/secondary station protocols
e Polling
« SDLC: Subset of the HDLC protocol
« BSC: Byte- or character-oriented protocol
e Non-polling
- TDMA: Time-division multiple-access protocol
¢ Hybrid
e HDLC: Bit-oriented line protocol

eSS

9 Data link protocols
a. Synchronous protocols
¢ Peer to peer
e Priority
» Ethernet: Probabilistic protocol (802.3 standard),

based on carrier sense multiple access with collision
detection (CSMA/CD)

e Non-priority
 Token Ring: Deterministic protocol, IEEE standard
802.5

» Token Bus: Deterministic protocol, IEEE standard
802.4
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9 Data link protocols
a. Asynchronous and synchronous protocols

Asynchronous
protocols

START/STOP XMODEM YMODEM BLAST KERMIT

Baudot /X.3
/ TELNET

P————

9 Data link protocols
a. Asynchronous protocols
¢ START/STOP protocols
* XMODEM: Stop and wait protocol, uses ARQ, half duplex

* YMODEM: Similar to XMODEM, uses CRC-16, half
duplex

e BLAST: Full duplex protocol

* KERMIT: Similar to XMODEM, widely used in the
industry.
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!g " Data link protocols ; g
' c. Bit-oriented protocols (HDLC)

High-level Data Link Control (HDLC) is a bit-
oriented protocol for point-to-point and point-to-
multipoint link communications. It implements ARQ
mechanisms.

HDLC is a bit-oriented line protocol specification of the
International Standardization Organization (ISO), and is
the basis for the development of numerous protocols
widely used in the link layer.

9 Data link protocols
c. Bit-oriented protocols (HDLC)
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Data link protocols
c. Bit-oriented protocols (HDLC)

* LAPB: is the procedure used for accessing the balanced link in

+X.25, layer 2. It operates within the three layers of X.25 in the
link layer, and provides a safe delivery of data beetween the user
device and the packet network.

LAPD: is the procedure for accessing channel D used in ISDN
interfaces. Its purpose is to safely transfer ISDN messages
between user devices and the ISDN node.

V.a2o0: this recommendation contains an HDLC protocol used in
ISDN terminal adaptors for multiplexing operations. It uses
many of the LAPD addressing concepts, and permits the
multiplexing of multiple users over a single link.

9 Data link protocols
c. Bit-oriented protocols (HDLC).

LLC: the logic link control protocol is used in IEEE.802e and ISO 8802 local
area networks (LANs). It is configured in many ways for the provision of
different types of HDLC services.

LAP-M: the link access procedure protocol for
modems is relatively new and gives modems a powerful HDLC capacity. It
operates on modems under standard V.42 and is responsible for the safe
delivery of traffic through the communication link between two modems.

LAP-X: is a half-duplex control protocol used in teletex technology.

Frame Relay: this protocol uses an HDLC procedure for its link operations. It
owes its name mainly to its purpose, which is to highlight HDLC-type frames
through the network. Frame Relay was derived from many of the LAPD and
V.120 operations.

SDLC: this protocol is layer 2 of IBM systems network architecture (SNA),
which is a multi-layer protocol. It is responsible for the safe delivery of traffic.
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Data link protocols
c. Bit-oriented protocols (HDLC).

Normal response mode
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a. Point-to-point
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b. Multipoint

9 Data link protocols
c. Bit-oriented protocols (HDLC).
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9 Data link protocols
c. Bit-oriented protocols (HDLC).
HDLC frames
Flag |Address | Control . User. FCS | Flag | |-frame
information

Flag | Address | Control | FCS | Flag | S-frame

Management

Flag | Address | Control information

FCS | Flag | U-frame

LAN networks
a. Types of architecture

10

LAN compared to the Internet model

Upper layers Upper layers

Media access
control (MAC)

Physical layer Physical layer

IEEE Standard Internet Model




10 LAN networks
a. Types of architecture

* Bus-type topology
* Ring-type topology

e Star-type topology

LAN networks
a. Types of architecture

10

Operation of the bus topology

Station A Station B Station C

Terminator

Terminator

a. Attime T1

Station A Station B Station C

Terminator —e——

Terminator

b. At time T2
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16 LAN networks
a. Types of architecture

Operation of the bus topology

Station A Station B Station C

Terminator Terminator

Station A

Terminator

d. At time T4

LAN networks
a. Types of architecture

Bidirectional transmission

Station

Frame vL Frame
Bus Bus

Passive Interface
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LAN networks
a. Types of architecture

10

Ring topology

Station

Station

Interface Interface Interface

Unidirectional Transmission

-

Interface Interface Interface

Station Station Station

10 LAN networks
a. Types of architectures

Star physical topology

Hub

Station Station Station

Station
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10 LAN networks
a. Types of architecture

the physical topology

LAN networks
b. Access methods

Medium access methods

Medium access
methods

Controlled
access

Random
access

Poll/Select Token passing

CSMA/CD

CSMA/CA
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LAN networks
b. Access methods

10

Data link layer divided into two functionality-oriented sub-layers

Data link layer

Data link control

Multiple-access resolution

10 LAN networks
b. Access methods

Random access method

In random or containment access methods, no station is superior
to other stations and none is assigned control over others. No
station may decide over the delivery or non-delivery of
information by another station. Any time a station has data, it
sends it, and uses a protocol-defined procedure to decide
whether to send it or not.

12.26
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10 LAN networks

b. Access methods

ALOHA Network

Upload frequency: 407 MHz Download frequency: 413 MHz

Base station

Station

Station Station

10 LAN networks

b. Access methods
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10 LAN networks

b. Access methods

Frames in a pure ALOHA network

Station 2

Station 3

Station4 =—_. | |Frame41| | Fame42| .

Collision Collision
duration duration

10 LAN networks
b. Access methods

LAN networks.
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10 LAN networks

b. Access methods st
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10 LAN networks
b. Access methods

Collision in CSMA/CD

b. Before the signal reaches Computer E, E transmits data. Collision occurs.
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LAN networks
b. Access methods

networks

10

CSMA/CA procedure

LAN networks
b. Access methods
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LAN networks

b. Access methods

Wireless Transmission

Wireless
Transmission

Radio Frequency
(RF)

Infrared
(IR)

10

LAN networks

b. Access methods

Infrared Diffused LAN

Ceiling

a. Transmitting

b. Receiving
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10 LAN networks
b. Access methods

ESS

- i
-~
~

\
) Server or Gateway
7

= 2
=== ==
\ - /’
S P
~_ == e

10 LAN networks
b. Access methods

systems, when a central computer
is used for controlling other
computers
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! 10 LAN networks

b. Access methods
Polling access method
Primary Secondary Secondary Secondary
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10 LAN networks
b. Access methods

baton to access the medium of a

local area network (LAN)

11/10/2010

20



10 LAN networks
b. Access methods

Token Passing Network

Physical or logical ring ’

10 LAN networks

b. Access methods

Token Passing Network

A B
- -

c. Station C copies data and
sends frame back ro A

o

d. Station A releases the token
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10 LAN networks
b. Access methods
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