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NETWORK DEVICES

MODEMS
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· When data is sent over long distances, a cable no longer suffices and data must be transmitted by some other means such as a telephone line.
· Telephone lines were originally designed for speech, which is transmitted in analogue of waveform.
· In order for digital data to be sent over a telephone line, it must first be converted to analogue form and then converted back to digital at the other end.
· This is achieved by means of a modem (MOdulator DEModulator) at either end of the line.
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· Wireless modems convert digital data into radio signals and back.  They allow access to the Web wirelessly from a notebook computer, a PDA, a smart phone, or other mobile device.  Wireless modems, which have an external or built-in antenna, typically use the same waves used by cellular phones.  These modems are available as PC cards, Express Card modules and a flash card.
[image: http://www.hugonet.com.au/uploads/images/method2.jpg]
· Modem speed is measured in the number of bits per second (bps) that can be transmitted.


ROUTERS
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· This is a communications device that connects multiple computers or other routers together and transmits data to its correct destination on a network.
· A router can be used on any size network.  On the largest scale, routers along the internet backbone forward data packets to their destination using the fastest available path. 
· For smaller business and home networks, a router allows multiple computers to share a single high-speed Internet connection such as through a cable modem or a DSL (Digital Service Line) modem.  These routers connect from 2 to 250 computers.
· To prevent unauthorised users from accessing files and computers, many routers are protected by a built in firewall, called a hardware firewall.  Some also have built-in antivirus protection.
· Routers also support wireless communications, eliminating the need for separate wireless access point in a wireless network.  If the network had a separate wireless access point, it connects to the router via a cable.

NETWORK INTERFACE CARD (NIC)
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· This is also called a network card.  It is an adapter card, PC card, ExpressCard module, USB network adapter, or a flash card that enables the computer or device that does not have built-in networking capability to access a network.
· The network card coordinates the transmission and receipt of data, instructions and information to and from a computer or device containing the network card.
· A NIC for a desktop computer is an adapter that has a port to which a cable connects.
· A NIC for mobile computers and devices is in the form of a PC card, ExpressCard module, USB network adapter, or a flash card.
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PC Card			Network Flash Card
· Many of these NIC have more than one type of port, which enables different types of cable to attach to the card.  For example, some cable modems and DSL modems require that one end of a cable plug in the modem and the other end in a network card.
· Wireless transmission of data is available through wireless network card, which often has an antenna.  Sometimes the antenna is detachable, allowing the user to position it in a location with the best signal strength.  Some network cards include support for both wired and wireless network.


HUBS
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· Central device that provides a common connection point for nodes on the network.
· Used in a star topology.
· When a signal is sent from a computer, it is received by the hub and retransmitted down every other cable segment to all the other computers on the network.  Again, only the computer the signal is addressed to acts upon the data.
· If the hub goes down, the whole network goes down.

SWITCH

· A network switch is a small hardware device that joins multiple computers together within one local area network (LAN). Technically, network switches operate at layer two (Data Link Layer) of the OSI model. 
· Network switches appear nearly identical to network hubs, but a switch generally contains more intelligence (and a slightly higher price tag) than a hub. Unlike hubs, network switches are capable of inspecting data packets as they are received, determining the source and destination device of each packet, and forwarding them appropriately. By delivering messages only to the connected device intended, a network switch conserves network bandwidth and offers generally better performance than a hub. 
· Let say you have a network at home which shown as below. The router you bought only have 4 Ethernet LAN ports.   2 ports are connected to computers and 1 port is connected to notebook.   You then found out you still have 1 computer and 1 notebook to connect to network, but you only left 1 Ethernet LAN port. How to solve this problem?
[image: Home Network]
· The solution is easy. You can use a network switch[image: http://www.assoc-amazon.com/e/ir?t=homnetwirneta-20&l=ur2&o=1] to solve your problem. This is a device that joins multiple computers in your network. There are 4-port, 8-port, 16-port or 32-ports switch available in the market. The Ethernet that can be supported by the switch are 10Mbps, 100Mbps or 1000Mbps. 
· Buy a switch and connect Ethernet LAN port from router to one of the normal ports on network switch by using crossover cable. If there is uplink port on the switch, you can connect it to router’s Ethernet LAN port using straight cable. (usually not available for the entry level switch).
· You can connect computer and notebook to the switch’s normal port using straight cable. 
· On the switch you will be shown which ports are connected. 
[image: Home Network Expanded]
Don’t Use Hub if Possible
· Maybe you know using a hub can also be used to expand your network, but I do not recommend you to use it. This is because hub is less intelligent then switch. If you have 4 computers connected to hub, if computer A wishes to talk to computer B, the traffic will be passed to all computers (usually called broadcast), but only computer B will accept it. This broadcasting feature will generate lot of traffic and slow down your network. 
· However it will be the other story if you use network switch, switch will be able to determine that only computer B is needed to talk with, then the traffic is only sent to computer B. Switch improves your network performance. 
BRIDGES
A bridge device filters data traffic at a network boundary. Bridges reduce the amount of traffic on a LAN by dividing it into two segments. 
Bridges operate at the data link layer (Layer 2) of the OSI model. Bridges inspect incoming traffic and decide whether to forward or discard it. An Ethernet bridge, for example, inspects each incoming Ethernet frame - including the source and destination MAC addresses, and sometimes the frame size - in making individual forwarding decisions. 
Bridges serve a similar function as switches (that also operate at Layer 2). Traditional bridges, though, support one network boundary, whereas switches usually offer four or more hardware ports. Switches are sometimes called "multi-port bridges" for this reason.
[image: http://www.oreillynet.com/network/2001/03/16/graphics/Figure4_2.jpg] 
A bridge is a product that connects a local area network (LAN) to another local area network that uses the same protocol (for example, Ethernet or Token Ring). You can envision a bridge as being a device that decides whether a message from you to someone else is going to the local area network in your building or to someone on the local area network in the building across the street. A bridge examines each message on a LAN, "passing" those known to be within the same LAN, and forwarding those known to be on the other interconnected
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