Chapter 9 The Internet
Introduction 

This chapter introduces some commonly used terms for networks. It then describes what the Internet is, by examining its origins and how it evolved. It outlines the main services that the Internet provides and the advantages and disadvantages of these services. It also describes how to connect to the Internet from a home PC and different methods of connecting from a LAN.

Networking Terms

· Internetworking

A LAN can be a stand-alone network set up to enable computers to communicate with each other. When a LAN is able to communicate to another LAN, it is called Internetworking (not to be confused with the Internet). This means that there are two or more LANs able to communicate. Internetworking enables LANs to communicate with each other through routers. It is still important that the LANs know how to talk to each other and that the receiving computer can understand the transmitting computer. There are a number of routable protocols that enable internetworking. See chapter 6. The difference between an internetwork and the Internet is the fact that the Internet uses TCP/IP for all its communications

· Routing

This is the process that enables two networks to talk to each other. A Router is an intelligent device, with processing power that can ‘route’ a packet of information along the quickest path to its destination. There are a number of routing protocols that are used by routers.

· DNS

Domain Name Service resolves host names to IP addresses. Each computer connected to the Internet has an IP address associated with it. Instead of remembering each of the numbers for different servers, we can call the servers names, such as www.microsoft.com. These are called host names. The DNS server will then take the host name and find the corresponding IP address.

· DHCP

Dynamic Host Control Protocol is a method through which a computer is dynamically assigned an IP address. Because there are a limited amount of IP addresses, a DHCP server can be used to assign an IP address for a certain amount of time when a person wants to connect to the Internet

· IP Address

IP stands for Internet Protocol. This protocol uses 4 bytes of data to address all the locations on the Internet. IP version 4 addresses look like 136.201.5.47.

IP version 6 has addresses that look like F9:21CA:23:102:21C:16:30:1. This allows for a greater number of addresses to be available.

Connection to the Internet

You need the following to connect to the Internet over the telephone network from home:

1. A Computer

This is needed to interface with the network. The same way the telephone is needed to interface with the telephone network (PSTN)

2. An Internet Service Provider (ISP)

This is a company, usually the telephone company, which provides you with DNS, Routing, DHCP, Email and the use of the telephone line to transfer the TCP/IP data packets.

3. Software 

This is the program on the computer that enables you to access the different services provided by the Internet. For example; a web browser is needed to see web pages and an email program is needed to view emails.

4. (a) A telephone line and Modem

The telephone line connects your computer to the telephone network to access the Internet. The modem will translate your computers digital data into analog information that the telephone line will be able to transmit.

ISDN

The Integrated Services Digital Network uses the telephone wire to transmit digital information. The telephone wire uses a small range of frequencies for voice data. The ISDN modem uses the remaining bandwidth to transmit the digital information. 

DSL

The Digital Subscriber line uses the same principle as the ISDN network to get its digital information across the telephone line. But the DSL network has a higher bandwidth. It ‘loads’ the line with more information, therefore has a greater rate of degradation. This means that there is a shorter distance that the DSL information can travel. 

Satellite broadband

This does not use the telephone line, so it can be used for remote locations. But it does need a satellite dish to be connected to the computer through the network card

Services provided by the Internet

The Internet is used for a variety of communication methods. The following is a breakdown of the different ways in which the Internet services use the TCP/IP protocols and the different functions they provide

Web Pages

These use the HTTP protocol to display information on a web browser. Web pages can be used for sharing information or for advertising. They are commonly used to sell products.

They are a cheap method to get a message to a wide audience and are advantageous as they increase competition, which is good for the consumer. The disadvantages are that there is very little censorship or regulation with regards to what is put on the web pages. This means that inappropriate or offensive material can be published to a wide audience.

E-Mail

POP3 and SMTP (Simple Mail Transfer Protocol) are two of the more popular protocols for email transfer. Email is used to almost replace letters in an envelope (snail mail). It enables people to send letters and documents over the Internet. It eliminates the delay when trying to send documents to another person. The main disadvantage of email is the fact that it is an obvious entry point into your computer. Hackers and virus coders use the email programs to gain illegal entry into computers.

File Transfer

This uses the FTP (File Transfer Protocol), TFTP (Trivial FTP) to transfer files from one server to another. They are useful, as they require little overhead to get the information across. The disadvantages are that they are usually command line utilities, which are not as user friendly as a graphic user interface.

Remote Console

This uses the Telnet protocol. Remote console is a service that gives the user a command line access point into another server. This is useful to control the server and run applications from a remote location.

History of The Internet

The Internet started as a United States Department of Defense project to develop its networking technology in the late 1960’s. The Advanced Research Projects Agency (ARPA) was looking into ways to protect the control of the US nuclear weapons in the event of an attack. The recommendation was to decentralise the control, but be able to keep them all linked. This project founded ARPANET, which was the beginning of the Internet. This network connected Universities in California, Utah and Stanford. It had a speed of 50Kbps. 

In the 70’s the TCP/IP standard was published and the Internet term was first used. The US also connected its network to Europe through satellite communications. Different large groups established their own wide area networks using the TCP/IP protocols. CSNET was created by the National Science Foundation and USENET was established by the decentralised news network. Each of these groups would use their own network backbone to communicate.

In the 80’s, DNS was developed so that people would not have to remember IP addresses and could now associate servers with names. This decade also saw the development of faster backbones and the introduction of new groups with their own networks using their own backbones

CERN in Geneva developed HTTP to enable the physics community greater ease of communication in the 90’s. The Internet Society was chartered to regulate the Internet and AT&T developed their Internet products. The realisation dawned that this could be used for profit. Each of the owners of the backbones began to sell the access to their network to independent ISP’s. 

Summary

This chapter developed the networking terms that were introduced in Chapter 8, describing what Internetworking, Routing, DNS, DHCP and IP addresses are. It looked into the different equipment that was needed to connect a home computer to the Internet and explained the different connection types that companies are offering such as ISDN, DSL and Satellite broadband. The chapter then looked into the different services provided by the Internet; Web pages, Email, File Transfer and Remote Console.  The chapter finished with a brief history of the Internet, from it’s conception as ARPANET to the 90’s

Questions

1. Research the speeds of 4 different companies that can connect your house to the Internet

2. Name 5 advantages of Email

3. What strides has the Internet made since the 90’s

