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Part 1
Introduction to networking




Introduction to Networking

- EREANES
— Public Switched Telephone Network ( )
— Circuit-Switched Network

* Network resources are dedicated for the duration of
the service (the length of a phone call)

Central Office - Telephone switch




Terminology

Source v.s.

client v.s.

Connection oriented v.s.
Reliable v.s.

Packet switch v.s.
Packet,




Packet switched network

 When data is transfer
— Data is chopped into small entities called

— Network resources are used only when a packet is
transferred between a source and destination

— Network resources are shared by all communications

— Improve network utilization

& - ‘ Packet 2

Network Node =
(Router in an IP network) Embedded System




Characteristics of packet-switching

Networks transfer packets using store-and-forward
Packets have a maximum length

Long message are broken into multiple packets (i.e.
fragmentation)

Source and destination address are stored in every
packet




Store-and-forward operation in each

packet switch
Store each arriving packet

Reads the destination address in the packet
Consults a routing table to determine the next

hop
Forwards the packet




Part 2
OSI 7-Layer Model




OSI 7-Layer Model
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Packet encapsulation

* Encapsulation mechanism when data travels from one
layer to the next layer

- Packet -

Packet
Packet Payload




Physical Layer

- BREHEZiRIRELSH Tk
« IWEBFAEZIMNZEMIERNIIT(bit) - BIBEi%—ES
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|- Physical Layer 2 #& & % B _|

TX RX
Bit stream Bit stream

Transmission medium
Layer 1 Layer 1

Layer 2 = Physical @ » Physical =p Layer 2

Layer Layer




Data Link Layer

* Point-to-Point Protocol
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Network Layer
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— LAN
— MAN

— WAN @@

routing




Transport Layer
BEMN L FEERNBELEE (layer 2)IF = tH{U

« End-to-End protocol
— B&7Rerror, loss, out of order and duplicate problem

Network
L
aver Data link layer (point-to-point protocol)
EIElink Fri&pY 2 data error, loss,
/idupllcate out of order

Transport layer (end-to-end protocol) "E

duplicate, out of order




« Session Layer
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* Presentation Layer
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« Application Layer
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Part 3
TCP/IP Protocol Stacks




TCP/IP Layer Model

HTTP, FTP, TFTP,
5-6-7. Application DHCP,Telnet, SNMP
Sockets API

User Data
(Messages or Stream)

Transport TCP, UDP i
4 \ 4

Application Data

TCP

Segments or Datagrams Header

. Network IP, ARP, ICMP,

j¢—TCP Segment———9|
IGMP !

 §

IP TCP . .
IP Packets Header | Header Application Data

. Data Link Ethernet, PPP, SLIP {&——1P Packets———————

¥

‘ Ethernet P TCP P Ethernet
Frames |Header Header | Header Application Data Trailer

14 20 20
- Physical Devices Physical Devices I—ﬂﬁ to 1500 bvte54|
(Hardware)

Ethernet Frame

4




Internet Protocol Suit

Applications and Services

HTTP, FTP, TFTP,
5-6-7. Application DHCP,Telnet, SNMP
Sockets API

4, Transport

3. Network C IP, ARP, ICMP, IGMP)

dl/dJ1 Buiwwesboid

2. Data Link Ethernet, PPP, SLIP

1. Physical Devices ( Physical Devices )

(Hardware)

Imple menting TCP/IP

Ethernet




Layer Name

Encapsulation Types

Layer Number

Encapsulation terminology

Data Link

Frame (Ethernet)

Network

Packet

Transport

TCP - Segment
UDP - Datagram

Application

Data




Network Interface Card (NIC)

Data Link Layer Data Link Layer
Physical Layer i Physical Layer




Layer 1+ Layer 2: Ethernet

* NIC connects host to local area network
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Layer 4-Transport: TCP/UDP Protocol

Transport
Layer [«

Transport

Segments/ Datagrams

Network
Layer

Communication Networks




Transmission Control Protocol (TCP)

» Reliable transfer providing
— Error recovery
— Flow control
— Packet sequencing

User Datagram Protocol (UDP)

* A quick-and-simple transfer




Layer 5-6-7-The Application

A quick-and-simple single-block transfer

Client Application Server Apilicatinn

Application User Data Application
Layer Layer

Transport Layer Segments/ Datagrams Transport Layer




Source Destination
Application » Application

Application Layer}-

Transport Layer lllllllllllllllllllllllllllllllllll' Transport Layer

Application Layer

INI’IlTI‘IlAHI Data I
Network Layer ff::-sssereeemmrrmmeeeeeeeeenn i Network Layer

|DHINI’|ITH|AHI Data |CRC|
Data Link Layer jf------rrmrmo- Bt Data Link Layer

Physical Layer

Network

: Application Header

: Transport Layer Header
: Network Layer Header

: Data Link Layer Header

_ puC/TCP-IP
: Cyclic Redundancy Check




