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Networking Devices
 Equipment that connects directly to a network 

segment is referred to as a device. 
 These devices are broken up into two 

classifications. 
• end-user devices
• network devices

 End-user devices include computers, printers, 
scanners, and other devices that provide services 
directly to the user.  

 Network devices include all the devices that 
connect the end-user devices together to allow 
them to communicate.
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Network Interface Card(NIC)
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A network interface card (NIC) is a printed circuit board 
that provides network communication capabilities to and 
from a personal computer.   Also called a LAN adapter.



Network Interface Card(NIC)

 This NIC has interfaces for twisted pair, 
thicknet, and thinnet connectors



Repeaters

 Length of cable used influence the quality of 
communication

 Attenuation or signal loss – signal degrades over 
distance

 Repeaters clean, amplify, and resend signals that are 
weakened by long cable length.

 Repeaters only work with the physical signal
◦ Cannot reformat, resize, or manipulate the data

 Built-in to hubs or switches
 Physical layer (layer 1) device



Repeaters (continued)



Repeaters (continued)



Hubs

 Hubs regenerate and retime network signals
 Hubs propagate signals through the network
 They cannot filter network traffic
 They cannot determine best path
 They are used as network concentration points
 They are really multi-port repeaters
 Uplink 
 port – crossover mode or straight through mode
 OSI layer 1 hardware



Hub
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Hubs concentrate 
connections. In other 
words, they take a 
group of hosts and 
allow the network to 
see them as a single 
unit. 



Bridge
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A bridge is a physical unit, typically a box with two 
ports in it, that you use to connect network 
segments. 

You can use a bridge to join two existing LANs or 
to split one LAN into two segments.

Bridges convert network transmission data formats 
as well as perform basic data transmission 
management. 
Bridges, as the name implies, provide connections 
between LANs. 



Bridges (continued)



Bridges

 Not only do bridges connect LANs, but they also 
perform a check on the data to determine 
whether it should cross the bridge or not. 

 This makes each part of the network more 
efficient.



Bridges

 If the frame is addressed to a MAC address on the 
local side of the bridge, it is not forwarded to the 
other segment

 MAC addresses on the other segment are 
forwarded

 Bridges maintain a MAC address table for both 
segments they are connected to



Switch
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• switch has largely replaced the bridge in the 
modern network. 
•It is also replacing routers in many instances. 
•A switch is a box with multiple cable jacks, 
making it look similar to a hub.
• In fact, some manufacturers have hubs and 
switches of various sizes that are identical in 
appearance, except for their markings. 



Switch

 Virtual circuits between source and 
destination

 The difference between a hub and a switch is 
that a hub forwards every incoming packet out 
through all of its ports, and a switch forwards 
each incoming packet only to the port that 
provides access to the destination system.

 Increase network performance
 Operate at the Data Link layer



Switch (continued)

 Between two computers using a switch two 
collision domains are created each with 
dedicated bandwidth

 Between two hubs using a switch two 
collision domains are created each with 
shared bandwidth

 Filter based on MAC addresses
 Build tables in memory



Switches (continued)

 Advantages of switches
◦ Increase available network bandwidth
◦ Reduced workload, computers only 

receive packets intended for them 
specifically
◦ Increase network performance
◦ Smaller collision domains



Switches (continued)

 Disadvantages of switches
◦More expensive than hubs and bridges
◦ Difficult to trace network connectivity 

problems through a switch



Switches (continued)



Switch Types

 There are two basic types of switches: 
1. cut-through 
2 . store-and-forward.

 A cut-through switch forwards packets 
immediately by reading the destination 
address. The switch doesn't even wait for the 
entire packet to arrive before it begins 
forwarding it.

 A store-and-forward switch waits until an 
entire packet arrives before forwarding it to 
its destination. 



Routers

 Provide filtering and network traffic control
 Used on LANs and WANs
 Connect multiple segments and networks
 Multiple routers create an “internetwork”
 Operate at the Network layer
 Create a table to determine how to 

forward packets
 Filtering and traffic control base on logical 

addresses



Router
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Routers have all capabilities of the previous 
devices. Routers can regenerate signals, 
concentrate multiple connections, convert 
data transmission formats, and manage data 
transfers. 



Wireless Access Points

 Wireless local area networks (WLANs)
 Wireless access points provide cell-based 

areas
◦ Contains radio transceiver
◦ Function like a hub
◦ Bandwidth is shared
◦May also function as a wireless repeater

 Wireless clients



Wireless Access Points (continued)



Gateways

 A gateway is a combination of hardware and 
software

 Translate between different protocol suites
 a computer or a network that allows or controls 

access to another computer or network 
(telecommunication)

 a link between two computer programs allowing 
them to share information and bypass certain 
protocols on a host computer(computer program)

 Operates on all 7 layers of the OSI model



Devices and the layers at 
which they operate

Layer Name of Layer Device

3 Network Routers, layer 
3 switches

2 Data Link Switches, 
bridges, NIC’s

1 Physical Hubs


	IT2004 – Data Communication   	& 	Computer Networks
	Networking Devices
	Network Interface Card(NIC)
	Network Interface Card(NIC)
	Repeaters
	Repeaters (continued)
	Repeaters (continued)
	Hubs
	Hub
	Bridge
	Bridges (continued)
	Bridges
	Bridges
	Switch
	Switch
	Switch (continued)
	Switches (continued)
	Switches (continued)
	Switches (continued)
	Switch Types
	Routers
	Router
	Wireless Access Points
	Wireless Access Points (continued)
	Gateways
	Devices and the layers at which they operate



