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ISO/OSI Model
                       APLLICATION LAYER
Performs information processing such as File transfer, E-
mail, Telnet

          PRESENTATION LAYER
Define the format of data to be sent
ASCII, Data Encryption, Data compression and EBCDIC

                     SESSION LAYER
 Setup a session between two applications by determining
the type of communication such as Duplex, Half-duplex,
Synchronization

                 TRANSPORT LAYER
 Ensure data gets to destination, Error control,  flow control
and quality of the service

                    NETWORK LAYER
 Setup connection, Disconnect connection, Routing and
multiplexing

                            DATA LINK LAYER
Framing, Error detection, Retransmission of message

              PHYSICAL LAYER
Electrical Interface  (type signal), Mechanical interface
(type of connector). Convert electrical signals to bits,
transmit and receive electrical signals
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Connections
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HDLC Frame

Figure 4.3

 Flag       Address           Control    Information     FCS         Flag

  1             1 or more         1 or 2       variable         2 or 4       1 byte



Control Fields

Figure 4.4a: I-Frame0          N(S)           P/F        N(R)

Figure 4.4b: S-Frame1    0       CODE    P/F        N(R)

Figure 4.4c: U-Frame1    1       CODE    P/F      CODE



Asynchronous Transmission
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Character Synchronization

Figure 4.6
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Synchronization

Figure 4.8

    Start Flag         Information field  End Flag

0 1 1 1 1 11 0 1101100000111111 0 1 1 1 1 10 10



Bit Insertion

Figure 4.9

01111110 1001111111101 01111110

Start Flag     Info rmation            End Flag

Extra zero inserted by transmitter

Transmit 01111110 10011111011101 01111110

01111110 100111110011101 01111110 Transmit 0111111001111110 1001111100011101

Extra zero inserted by transmitter

Receiver Side



Positive Acknowledgement
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Frame

  I(N)

ACK(N)

Source Destination



Corrupted Frame
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Loss of ACK / Nack / I-Frame
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Go-Back-N ARQ
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Selective Reject ARQ
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I1 I1
I2

I1
I2
I3

I1
I2
I3

 I4

NACK(I1)

I1      I2          I3      I1       I4

I1
I3
I4

Source

Destination



Standards

Figure 4.15
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IEEE 802 Reference Model

Figure 4.16

OSI Model

Application

Presentation

Session

Transport

Network

Data Link

Physical

7

6

5

4

3

2

1 PHY

MAC

PHY PHY PHY PHY PHY PHY

MAC MAC MAC
802.9
MAC

802.11
MAC

802.14
MAC

802.3 802.4 802.5 802.6

802.2 Logical Link Control



Logical Link Control
Frame Format

Figure 4.17

DSAP      SSAP        Control      Information

 1 byte        1 byte    1 or 2 bytes


