
THE  OSI  REFERENCE  MODEL



Design issues for the Layersg y

Mechanism for identifying senders and receiversec a s o de t y g se de s a d ece e s
Rules for data transfer (Simplex, Half      
Duplex, Full Duplex)
Error control mechanism
Flow control Mechanism
Data sequencing.
Multiplexing and Demultiplexing Mechanism
Routing



22--1   LAYERED TASKS1   LAYERED TASKS

WeWe useuse thethe conceptconcept ofof layerslayers inin ourour dailydaily lifelife.. AsAs anan
example,example, letlet usus considerconsider twotwo friendsfriends whowho communicatecommunicatep ,p , ff
throughthrough postalpostal mailmail.. TheThe processprocess ofof sendingsending aa letterletter toto aa
friendfriend wouldwould bebe complexcomplex ifif therethere werewere nono servicesservices
availableavailable fromfrom thethe postpost officeoffice..

Topics discussed in this section:Topics discussed in this section:
Sender, Receiver, and Carrier
Hierarchy

pp



Figure 2.1  Tasks involved in sending a letter



22--2   THE OSI MODEL2   THE OSI MODEL

EstablishedEstablished inin 19471947,, thethe InternationalInternational StandardsStandards
OrganizationOrganization ((ISOISO)) isis aa multinationalmultinational bodybody dedicateddedicated toto
worldwideworldwide agreementagreement onon internationalinternational standardsstandards AnAn ISOISOworldwideworldwide agreementagreement onon internationalinternational standardsstandards.. AnAn ISOISO
standardstandard thatthat coverscovers allall aspectsaspects ofof networknetwork
communicationscommunications isis thethe OpenOpen SystemsSystems InterconnectionInterconnectioncommunicationscommunications isis thethe OpenOpen SystemsSystems InterconnectionInterconnection
((OSIOSI)) modelmodel.. ItIt waswas firstfirst introducedintroduced inin thethe latelate 19701970ss..

Topics discussed in this section:Topics discussed in this section:
Layered Architecture
Peer-to-Peer Processes
E l ti

pp

Encapsulation



Note

ISO is the organization.
OSI is the model.



Figure 2.2  Seven layers of the OSI model



Figure 2.3  The interaction between layers in the OSI model



Figure 2.4  An exchange using the OSI model



22--3   LAYERS IN THE OSI MODEL3   LAYERS IN THE OSI MODEL

InIn thisthis sectionsection wewe brieflybriefly describedescribe thethe functionsfunctions ofof eacheach
layerlayer inin thethe OSIOSI modelmodel..

Physical Layer
Data Link Layer

Topics discussed in this section:Topics discussed in this section:

Data Link Layer
Network Layer
Transport Layer
S iSession Layer
Presentation Layer
Application Layerpp y



Physical Layer
OSI Model

Physical Layer
Provides physical interface for transmission of
i f tiinformation.

D fi l b hi h bit d fDefines rules by which bits are passed from one
system to another on a physical communication
medium.
Covers all - mechanical, electrical, functional and
procedural - aspects for physical communication.
Such characteristics as voltage levels, timing ofSuch characteristics as voltage levels, timing of
voltage changes, physical data rates, maximum
transmission distances, physical connectors, and
other similar attributes are defined by physicaly p y
layer specifications.



Figure 2.5  Physical layer



Note

The physical layer is responsible for movements of
individual bits from one hop (node) to the next.



OSI Model

Data Link Layer
Data link layer attempts to provide reliable

i ti th h i l l i t fcommunication over the physical layer interface.

Breaks the outgoing data into frames andg g
reassemble the received frames.
Create and detect frame boundaries.
Handle errors by implementing anHandle errors by implementing an
acknowledgement and retransmission scheme.
Implement flow control.
Supports points-to-point as well as broadcastSupports points to point as well as broadcast
communication.
Supports simplex, half-duplex or full-duplex
communication.communication.



Figure 2.6  Data link layer



Figure 2.7  Hop-to-hop delivery



Note

The data link layer is responsible for moving 
frames from one hop (node) to the next.



N t k L

OSI Model

Network Layer
Implements routing of frames (packets) throughp g (p ) g
the network.

Defines the most optimum path the packetDefines the most optimum path the packet
should take from the source to the destination
Defines logical addressing so that any endpoint

b id tifi dcan be identified.
Handles congestion in the network.
Facilitates interconnection betweenFacilitates interconnection between
heterogeneous networks (Internetworking).
The network layer also defines how to fragment a
packet into smaller packets to accommodatepacket into smaller packets to accommodate
different media.



Figure 2.9  Source-to-destination delivery



Figure 2.8  Network layer



Note

The network layer is responsible for the 
delivery of individual packets from 

the source host to the destination host.



Transport Layer

OSI Model

Transport Layer
Purpose of this layer is to provide a reliable

h i f th h f d t b tmechanism for the exchange of data between
two processes in different computers.
Ensures that the data units are delivered errorsu es t at t e data u ts a e de e ed e o
free.
Ensures that data units are delivered in sequence.
Ensures that there is no loss or duplication of
data units.
Provides connectionless or connection orientedProvides connectionless or connection oriented
service.
Provides for the connection management.
Multiplex multiple connection over a single
channel.



Figure 2.10  Transport layer



Figure 2.11  Reliable process-to-process delivery of a message



Note

The transport layer is responsible for the delivery 
of a message from one process to another.



Session Layer

OSI Model

Session Layer
Session layer provides mechanism for controlling the
di l b t th t d t It d fidialogue between the two end systems. It defines
how to start, control and end conversations (called
sessions) between applications.

This layer requests for a logical connection to be
established on an end-user’s request.
Any necessary log-on or password validation is alsoAny necessary log on or password validation is also
handled by this layer.
Session layer is also responsible for terminating the
connection.connection.
This layer provides services like dialogue discipline
which can be full duplex or half duplex.
Session layer can also provide check-pointingSession layer can also provide check-pointing
mechanism such that if a failure of some sort occurs
between checkpoints, all data can be retransmitted
from the last checkpoint.



Figure 2.12  Session layer



Note

The session layer is responsible for dialog 
control and synchronization.



Presentation Layer

OSI Model

Presentation Layer

Presentation layer defines the format in which the
data is to be exchanged between the two
communicating entities.communicating entities.
Also handles data compression and data
encryption (cryptography).



Figure 2.13  Presentation layer



Note

The presentation layer is responsible for translation, 
compression, and encryption.



Figure 2.14  Application layer



Application Layer

OSI Model

Application Layer

Application layer interacts with application
programs and is the highest level of OSI model.
Application layer contains management functions
to support distributed applications.
Examples of application layer are applicationsExamples of application layer are applications
such as file transfer, electronic mail, remote login
etc.



Note

The application layer is responsible for 
providing services to the user.



Figure 2.15  Summary of layers


