Lecture Notes for Data Communications for CCA Programme

Lecture 5&6:

Basics of Computer Networks
» What is a computer network?
¢ A network is a set of devices (often referred to as nodes) connected by communication
links to share the computing resources.
* A node can be a computer, printer, smart phone, refrigerator, car or any other device
capable of sending and/or receiving data generated by other nodes on the network.
»  Types of connections: point-to-point and multipoint
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Local Area Network (LAN)

» Alocal area network (LAN) is usually privately owned and links the devices in a single
office, building, or campus as shown in figure given below:
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Depending on the needs of an organization and the type of technology used, a LAN can be
as simple as two PCs and a printer in someone's home office; or it can extend throughout a
company and include audio and video peripherals.

Currently, LAN size is limited to a few kilometers.

LANS are designed to allow resources to be shared between personal computers or
workstations.

The resources to be shared can include hardware (e.g., a printer), software (e.g., an
application program), or data.

One of the computers may be given a large capacity disk drive and may become a server to
clients.

Software can be stored on this central server and used as needed by the whole group.

In addition to size, LANs are distinguished from other types of networks by their
transmission media and topology.

The most common LAN topologies are bus, ring, and star.

Early LANs had data rates in the 4 to 16 megabits per second (Mbps) range. Today,
however, speeds are normally 100 or 1000 Mbps

Ethernet (IEEE 802.3) is one example of LAN which has the following properties:

e Types of frames

Ethernet

evolution
Standard Fast Gigabit Ten-Gigabit
Ethernet Ethernet Ethernet Ethernet
10 Mbps 100 Mbps 1 Gbps 10 Gbps

¢ Frame format 802.3
Preamble: 56 bits of alternating 1s and Os.
SFD: Start frame delimiter, flag (10101011)

Destination | Source | Length :
H Preamble | SFD Sddiece | addiess ™| ortype Data and padding| CRC

7bytes  1hbyte| 6bytes 6bytes 2 bytes 4 bytes

Physical layer

header
¢ Frame length of 802.3
Minimum payload length: 46 bytes
Maximum payload length: 1500 bytes |
| |
Destination Source Length .
address address PDU Data and padding CRC
6 bytes 6 bytes 2 bytes 4 bytes

Minimum frame length: 512 bits or 64 bytes
Maximum frame length: 12,144 bits or 1518 bytes
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WLAN
» IEEE has defined the specifications for a wireless LAN, called IEEE 802.11, which covers
the physical and data link layers.

ESS: Extended service set

BSS: Basic service set =
AP: Access point Cid
=

Server or

______ Gateway

» A BSS without an AP is called an ad hoc network; a BSS with an AP is called an
infrastructure network.

Wide Area Network (WAN)
» A wide area network (WAN) provides long-distance transmission of data, image, audio, and
video information over large geographic areas that may comprise a country, a continent, or
even the whole world.
» A WAN can be as complex as the backbones that connect the Internet or as simple as a dial-
up line that connects a home computer to the Internet.
» We normally refer to the first as a switched WAN and to the second as a point-to-point
WAN.
® The switched WAN connects the end systems, which usually comprise a router (internet-
working connecting device) that connects to another LAN or WAN.

® The point-to-pointWAN is normally a line leased from a telephone or cable TV provider
that connects a home computer or a small LAN to an Internet service provider (ISP).
This type of WAN is often used to provide Internet access.
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