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!.’ Data Communication
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!-| How can it happen?

= A lot of work since user inputs data
until the data is transmitted.

= Should each application program take
care all tasks?

= NO

Computer Communication
Model

= Modularity
= Well-defined interfaces
= Well-defined functions and protocol

!-| Transmit a letter
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The letter is written, “The letter & picked up,
put in &n envelope, Higher Layers remaved from the
and dropped in mailbox, envelope, and read.
The letter Is carried The letees Is carrbed
from the mailbox Middle Layers from the post office
to 8 post office. 10 the mailbox.
The letter is delivered ‘The letter is delivered
10y arrier by the post Lawer Layers from the carries
office. 1o the post office.
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The parcel is carried from
the source to the destination.

!-’ Layered Architecture
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Open Systems Interconnection
(OSI) Model
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!.’ “It’s just a model”
TCP/IP
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Data Link
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TCP/IP Protocol Suite
i (Internet Model)

° NGO [EUTola Sl User service and interface

° Process delivery + Error (TCP/UDP)
Reliable end-to-end (whole message)
Move packets from source to destination

o Packet end-to-end (across network)

: Provide frames
e Data Link Node-to-node (same network segment)
Physical Transmission bit streams
0 (mechanical and electrical spec)

Layering Concept

1. Interfaces between layers (Physical)
2. Peer-to-Peer process (Logical)
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1. Interfaces between layers

3 (Physical)
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2. Peer-to-Peer process

!-’ (Logical)
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1 Direct connection
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Connection via intermediate
nodes
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3 Data Flow in a station
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:-’ Data Flow
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* OSI Model and data flow
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From data link layer To data link layer
101010000000101111001
Physical Physical

Transmission medium

Transmitting individual bits from one node to the next.
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1. Physical Layer

= Physical characteristics of interface

= Stream of Bits (e.g., 001010100100)
= Line config. (e.g., point-to-point)

= Topology (e.g., bus, star)

= Transmission mode (e.g., half-duplex)
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!.’ Data Link Layer

From network layer To network layer
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Data link layer  J| Data link layer
To physical layer From physical layer

Transmitting frames from one node to the next.

2. Data Link Layer

= Physical addressing
= Access control
= Error control

= Node-to-Node delivery (same
network)
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!-| 2. Data Link Layer Example
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From transport layer To transport layer
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Delivery of packets from the source to the final destination
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3. Network Layer

= Logical Address
(e.g., IP address:158.108.33.66)
= Routing (router, gateway)
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!.’ Source-to-destination delivery

nd system
Imermediate

End system D
ol oot CLink 2 Link> |
ntermediate -
ysle

A B E F

Network 1 Metwork Emm Network I

[ S I [ T e I |
[ physical [0 prwsieat [T phosien ]

End-to-end delivery
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* 3. Network Layer Example
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!-’ 4. Transport Layer

From application layer

To application layer
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Delivery of a message from one process to another
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4. Transport Layer

= Service-point addressing (port number)
= Segmentation and assembly

= Flow and error control

= End-to-end delivery (across network)
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!-’ Process-to-process delivery

Message

Message

Network Layer
Host-1o-host delivery

Transport Layer
Process-to-process reliable delivery
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!.| Process-to-process delivery
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!.| 5. Application Layer
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Providing services to the user
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5. Application Layer

= User interfaces
= Service supports (e.g., mail, FTP)
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TCP/IP Protocol Suite
i (Internet Model)

o PNOJJIVEUTla I User service and interface

° Process delivery + Error (TCP/UDP)
Reliable end-to-end (whole message)
Move packets from source to destination

o Packet end-to-end (across network)

: Provide frames
e Data Link Node-to-node (same network segment)
Physical Transmission bit streams
0 (mechanical and electrical spec)
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OSI Model

a User service

e Translate format, encrypt

° Session manage, checkpoints

o Reliable end-to-end (whole message)
° Packet end-to-end (across network)
o Node-to-node (same network segment)
o Physical
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