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Lesson 1 - Understanding Basic Network Structure

A network consists of 2 or more computers connected together, and they can communicate and share resources (e.g. information) 
Why Networking?

Sharing information —  data communication
Sharing hardware or software -  print document

Centralize administration and support - Internet-based, so everyone can access the same administrative or support application from their PCs

How many kinds of Networks?

Depending on one’s perspective, we can classify networks in different ways

Based on transmission media: Wired (UTP, coaxial cables, fiber-optic cables) and Wireless 

Based on network size: LAN and WAN (and MAN)

Based on management method: Peer-to-peer and Client/Server

Based on topology (connectivity): Bus, Star, Ring …

Topologies
There are different topologies that make up computer networks. Topology is the physical layout of computers, cables, and other components on a network. Many networks are a combination of the various topologies that we will look at:

·       Bus

·       Star

·       Mesh

·       Ring

Bus Topologies

A bus topology uses one cable to connect multiple computers. The cable is also called a trunk, a backbone, and a segment. Most of the time, as seen in Figure below, T-connectors are used to connect to the cabled segment. They are called T-connectors because they are shaped like the letter T. You will commonly see coaxial cable used in bus topologies.


In a bus topology, all computers are connected on one linear cable.

Another key component of a bus topology is the need for termination. To prevent packets from bouncing up and down the cable, devices called terminators must be attached to both ends of the cable. A terminator absorbs an electronic signal and clears the cable so that other computers can send packets on the network. If there is no termination, the entire network fails.

Only one computer at a time can transmit a packet on a bus topology. Computers in a bus topology listen to all traffic on the network but accept only the packets that are addressed to them. Broadcast packets are an exception because all computers on the network accept them. When a computer sends out a packet, it travels in both directions from the computer. This means that the network is occupied until the destination computer accepts the packet. The number of computers on a bus topology network has a major influence on the performance of the network.  A bus is a passive topology. The computers on a bus topology only listen or send data. They do not take data and send it on or regenerate it. So if one computer on the network fails, the network is still up.

Advantages

One advantage of a bus topology is cost. The bus topology uses less cable than the star topology or the mesh topology. Another advantage is the ease of installation. With the bus topology, you simply connect the workstation to the cable segment, or backbone. You need only the amount of cable to connect the workstations you have. The ease of working with a bus topology and the minimum amount of cable make this the most economical choice for a network topology. If a computer fails, the network stays up.

Disadvantages
The main disadvantage of the bus topology is the difficulty of troubleshooting. When the network goes down, usually it is from a break in the cable segment. With a large network this can be tough to isolate. Figure 1-2 shows  a cable break between computers on a bus topology, which would take the entire network down. Another disadvantage of a bus topology is that the heavier the traffic, the slower the network.

Scalability is an important consideration with the dynamic world of networking. Being able to make changes easily within the size and layout of your network can be important in future productivity or downtime. The bus topology is not very scalable.

Star Topologies

In a star topology, all computers are connected through one central hub or switch, as illustrated in Figure below. This is a very common network scenario.
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Computer in a star topology are all connected to a central hub

A star topology actually comes from the days of the mainframe system. The mainframe system had a centralized point where the terminals connected.

Advantages

One advantage of a start topology is the centralization of cabling. With a hub, if one link fails, the remaining workstations are not affected like they are with other topologies, which we will look at in this chapter.

Centralizing network components can make an administrator’s life much easier in the long run. Centralized management and monitoring of network traffic can be vital to network success. With this type of configuration, it is also easy to add or change configurations with all the connections coming to a central point.

Disadvantages

On the flip side to this is the fact that if the hub fails, the entire network, or a good portion of the network, comes down. This is, of course, an easier fix than trying to find a break in a cable in a bus topology.

Another disadvantage of a star topology is cost: to connect each workstation to a centralized hub, you have to use much more cable than you do in a bus topology.

Mesh Topologies

A mesh topology is not very common in computer networking, but you will have to know it for the exam. The mesh topology is more commonly seen with something like the national phone network. With the mesh topology, every workstation has a connection to every other component of the network, as illustrated in Figure 1-4.
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Computers in a mesh topology are all connected to every other component of the network

Advantages

The biggest advantage of a mesh topology is fault tolerance. If there is a break in a cable segment, traffic can be rerouted. This fault tolerance means that the network going down due to a cable fault is almost impossible. (I stress almost because with a network, no matter how many connections you have, it can crash.)

Disadvantages

A mesh topology is very hard to administer and manage because of the numerous connections. Another disadvantage is cost. With a large network, the amount of cable needed to connect and the interfaces on the workstations would be very expensive.

Ring Topologies

In a ring topology, all computers are connected with a cable that loops around. As shown in Figure, the ring topology is a circle that has no start and no end. Terminators are not necessary in a ring topology. Signals travel in one direction on a ring while they are passed from one computer to the next. Each computer checks the packet for its destination and passes it on as a repeater would. If one of the computers fails, the entire ring network goes down.
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Signals travel in one direction on a ring topology

Advantages

The nice thing about a ring topology is that each computer has equal access to communicate on the network. (With bus and star topologies, only one workstation can communicate on the network at a time.) The ring topology provides good performance for each workstation. This means that busier computers who send out a lot of information do not inhibit other computers from communicating. Another advantage of the ring topology is that signal degeneration is low.

Disadvantages

The biggest problem with a ring topology is that if one computer fails or the cable link is broken the entire network could go down. With newer technology this isn’t always the case. The concept of a ring topology is that the ring isn’t broken and the signal hops from workstation to workstation, connection to connection.

Isolating a problem can be difficult in some configurations also. (With newer technologies a workstation or server will beacon if it notices a break in the ring.) Another disadvantage is that if you make a cabling change to the network or a workstation change, such as a move, the brief disconnection can interrupt or bring down the entire network.

Network Operating Systems
We will focus on the four most widely used network operating systems available:

·       Microsoft Windows Server

·       Novell’s NetWare

·       UNIX

· Linux
Network operating systems can operate in two fashions. In a peer-to-peer environment, each workstation on the network is equally responsible for managing resources. Each individual workstation can share its resources with other systems on the network. Configuring this type of network can be challenging, because nothing is centralized.

In a client/server environment, on the other hand, there is a centralized approach to the network operating system. If, as an administrator, you identify one machine as the network server, you can centralize network resource sharing. Clients then access the server. 

Review

What is a network?
What are the advantages of using a network?

What are the different types of networks?

What is a network topology?

What are the four types of network topologies?

Write about the advantages and disadvantages of each topology?
What are the most widely used network operating systems?
