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NETWORK TOPOLOGY

· http://www.klbict.co.uk/gcse/theory/5_3/5_3_4_topologies.htm
· A Network Topology refers to the layout of the computers and devices in a communication network.  
· The sites in the system can be connected physically in a variety of ways.

· The topology of a network is its physical layout – the way in which the computers and other units (commonly referred to as nodes) are connected.
· The criteria used to assess each configuration is as follows:

· Basic cost:  How expensive is it to link the various sites in the system?

· Communication Cost:  How long does it take to send a message from site A to site B?
· Reliability:  If a link or site in the system fails, can the remaining sites still communicate with each other?

· Common topologies include bus, ring, star and hybrid.

BUS TOPOLOGY


· This is a common topology for Local Area Networks (mainly because they are inexpensive and easy to install), with all the devices on the network sharing a single cable.
· The bus is the physical cable that connects the computers and other devices.

· The bus in a bus network ensures that data, information and instructions are transmitted in all directions from a PC to any other.

· All sites in the system are directly connected to that link, which may be organised as a straight line or as a ring.  The sites can communicate with each other directly through this link.
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· When a sending device transmits data, the address of the receiving device is included, with the transmission so the data is routed to the appropriate receiving device.
· This system works well if the channels are not too heavily loaded.  In addition, it is easy to add more stations/nodes without disrupting the network.
· On the other hand, if sixteen students sit down at sixteen computers all at once and all try to load software from the network’s hard disk, the whole system may come to a halt.

· Computers and other devices can be attached and detached at any point on the bus without disturbing the rest of the network.

· The basic cost of the network is linear in the number of sites.  The communication cost is quite low, unless the link becomes a bottleneck.  The failure of one site, does not affect communication among the rest of the sites.  However, if the link fails, the network is partitioned completely.  
RING TOPOLOGY
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· In a ring topology, each site is physically connected to exactly two other sites.
· The ring can be either unidirectional or bidirectional.

· In unidirectional architecture, a site can transmit information to only one of its neighbours.  All sites must send information in the same direction.

· In bidirectional architecture, a site can transmit information to both of its neighbours.

· When a computer or device sends data, the data travels to each computer on the ring until it reaches its destination.

· A small packet, called a token, is passed around the ring to each computer in turn.  The method of sending data in a ring is called, token passing.

· If a computer has information to send, it modifies the token, adds address information and the data, and sends it down the ring.

· When a packet is received by the intended destination computer, it returns a message to the sender indicating its arrival.
· The basic cost of a ring is linear in the number of sites.  However, the communication cost can be high.  A message from one site to another travels around the ring until it reaches its destination.
· In a unidirectional ring, this process could require n-1 transfers.  In a bidirectional ring, at most n/2 transfers are needed.

· In a bidirectional ring, two links must fail before the network will be partitioned.   In a unidirectional ring, a single site failure (or link failure) would partition the network.  One remedy is to extend the architecture by providing double links.
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Ring network:  Single Link



Ring network:  Double Link

· A ring network can span a larger distance than a bus network, but it is more difficult to install.

· This topology is very fast as a token can make a complete circuit of a 200m ring 10,000 times per second.

· A ring network is primarily used for LANs, but also is used in WANs.

STAR TOPOLOGY
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· In a star network, one of the sites in the system is connected to all other sites.  This site is called the hub.  The hub generates the signals as they are received and sends them on.
· When the signal is sent by 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 will act upon the data.

· None of the other sites are connected to any other.

· The basic cost of this system is linear in the number of sites.  The communication cost is low, because a message from process A to B requires at most two transfers (from A to the central site, and then from the central site to B).  This simple transfer scheme, however, may not ensure speed, since the central site may become a bottleneck.  Consequently, though the number of message transfers needed is low, the time required to send these messages may be high. 

· In many star systems, therefore, the central site is completely dedicated to the message-switching task.

· If one of the computers fails in a star network, the others are unaffected.  If the central site fails, the network is completely partitioned.

HYBRID TOPOLOGY
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Star-bus topology



Star-ring topology

· Hybrid networks use a combination of any two or more basic
·  topologies in such a way that the resulting network does not exhibit one of the standard topologies (e.g., bus, star, ring, etc.). 
· Two star networks connected together exhibit a hybrid network topology. 
· A hybrid topology is always produced when two different basic network topologies are connected. Two common examples for Hybrid network are: star-ring network and star-bus network
· A Star-ring network consists of two or more star topologies connected using a Multi-station Access Unit(MAU) as a centralized hub.



· A Star Bus network consists of two or more star topologies connected using a bus trunk (the bus trunk serves as the network's backbone).
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