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aspects of

n Systems
). It was first introduced
in the late 1970s.
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Transport

o 7- A
s an interface.
* Reference models exist to ~ Physical
architect a network.
O
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proto
* A set of layers and protocols is referred to as

network architecture.
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Peer communication between two computers

|mfarrmaton flow

Nebmork medium
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o

OSI| MODEL OVERVIEW.

Layers

Data Flow
Layers
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EXAMPLES

\\5\0 ROLE OF APPLICATION LAYERS

Telnet
O
HTTP
IS presented ASCII
rocessing EBCDIC
l ncryption JPEG
Ifferent Operating System/

Application Access
Scheduling

O

DR. RAVINDRA N 10 December 2021



\.\5 ROLE OF DATA FLOW LAYERS

EXAMPLES

TCP
UDP
SPX

which
ination

IP
IPX

802.3/802.2
HDLC
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Encapsulating Data

Upper Layer Data

TCP Header | Upper Layer Data >

Packet
IP Header

LLC Header |

MAC Header | Data
©
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De-encapsulating Data

Upper Layer Data
Upper Layer Data
TCP+ Upper Layer Data |

=]

IP + TCP + Upper Layer Data
LLC Hdr + IP + TCP + Upper Layer Data
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The interaction between layers in the OSI model

Device

Application
7-6 interface
Presentation
6-5 interface
Session
5-4 interface
Transport
4-3 interface
Network
3-2 interface
Data link

2-1 interface

Physical

Intermediate Intermediate
node node

Physical communication

Device

Application
7-6 interface
Presentation
6-5 interface
Session
5-4 interface
Transport
4-3 interface
Network
3-2 interface
Data link
2-1 interface

Physical
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From data link layer
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Physical layer

To data link layer

Transmission medium

Physical

1071010000000710111 layer
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Data link layer

From network layer To network layer

Data link layer Data link layer

To physical layer From physical layer

DR. RAVINDRA NATH UIET CSJM UNIVERSITY KANPUR 10 December 2021 16




DR. RAVINDRA NATH UIET CSJM UNIVERSITY KANPUR

10 December 2021

17




Hop-to-hop delivery
End

Intermediate system
system

Intermediate
system

Data link

Physical

Hop-to-hop delivery ~ Hop-to-hop delivery Hop-to-hop delivery
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Network layer

From transport layer To transport layer

Network
layer

To data link layer From data link layer
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Source-to-destination delivery

Intermediate

Hop-to-hop delivery | Hop-to-hop delivery | Hop-to-hop delivery

_ Source-to-destination delivery

Source-to-destination delivery
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K Transport layer

From session layer To session layer

Segments Segments

Transport Transport
layer To network layer From network layer layer
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Reliable process-to-process delivery of a message

Processes Processes

Network layer
Host-to-host delivery

Transport layer
Process-to-process delivery
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From presentation layer

To transport layer
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Session layer

Session
layer

To presentation layer

From transport layer

10 December 2021

25




( DR. RAVINDRA NATH UIET CSJM UNIVERSITY KANPUR 10 December 2021



K Presentation layer

From application layer To application layer

Presentation Presentation

layer layer
To session layer From session layer
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Application layer

User User
(human or program) (human or program)

Application
layer

To presentation layer From presentation layer
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Summary of layers

. To allow access to network
Application
resources

To translate, encrypt, and .

' yPL Presentation
compress data

; To establish, manage, and

Session i )
terminate sessions

To provide reliable process-to-

process message delivery and

error recovery To move packets from source

to destination; to provide
- internetworking
To organize bits into frames; .
: . Data link
to provide hop-to-hop delivery - .
To transmit bits over a medium;
Physical to provide mechanical and

electrical specifications
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‘st.

wlication.
Fowe I, we can say
that the S made of five layers:
physical, data link, network, transport, and application.
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DATA LINK HOST-TO-NETWORK
. -
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Present

Sessio

Netwo
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Data li
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TCP/IP and OSI model

Applications

FTP SNMP

Protocols defined by
the underlying networks
(host-to-network)

TELNET

r 2021
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LLC Layer
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L

Transport Layer Addresses

Network Layer Addresses

MAC Layer Addresses

A

g and the LAN
fra - -
* The consis ows software to interpret
addressing in ormatic | we put addresses in the wrong

— S
format, or in the wrong place, our communication software will not work correctly.
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Addresses in TCP/IP

Physical Logical Port
addresses addresses addresses
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Specific
addresses
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Application layer

Transport layer

Network layer

Data link layer

Physical layer
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Processes

B
B B
IPand
other protocols
B

Underlying
physical
networks

_*

_).

—_—

—)—.

Relationship of layers and addresses in TCP/IP

Specific
addresses

Port
addresses

Logical
addresses

Physical
addresses
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with physical address 87. The two nodes are connected
by a link (bus topology LAN). As the figure shows, the
computer with physical address Is the sender, and the
computer with physical address Is the receiver.

1\\; A node with physical address 10 sends a frame to a node

W Receiver

address Destination address does

not match; the packet is
dropped

Source
address LAN
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) Most local-area networks use a (6-byte) physical

S address written as 12 hexadecimal digits; every byte (2
hexadecimal digits) is separated by a colon, as shown
below:

l 07:01:02:01:2C:4B
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Figure next shows a part of an internet with two routers
connecting three LANSs. Each device (computer or
router) has a pair of addresses (logical and physical) for
each connection. In this case, each computer Is

connected to only one link anc
pair of addresses. Each router,
three networks (only two are s
each router has three pairs of
connection.
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therefore has only one
nowever, IS connected to

nown In the figure). So
addresses, one for each
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IP addresses

To another | X/44
network

Upper layers F/20 T/99

.EI:' Network layer Router 1
EEA T

Physical
addresses
changed

Data link layer {
DU DR
ﬂl:l Network layer El:l Router 2 A

Upper layers 7/66
Physical

N/33

addresses

Receiver changed

To another

network | Y/55
D December 2021
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Figure shows two computers communicating via the
Internet. The sending computer IS running three
processes at this time with port addresses ,and . The
receiving computer Is running two processes at this time
with port addresses and . Process In the sending
computer needs to communicate with process iIn the
receiving computer. Note that although physical
addresses change from hop to hop, logical and port
addresses remain the same from the source to
destination.
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Port addresses
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1\\5 A port address Is a 16-bit address represented by one

S decimal number as shown.

753
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