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Computer
Networking
and
The Internet
My Learning Plan 
After completing this chapter, you will be able to:
1. Define computer network.
2. Explain the different types of network models.
3. Define network topology and explain the most commonly used network
topology.	'	,
4. Define Internet and list the common uses of the Internet.
[bookmark: bookmark2][bookmark: bookmark3]Introduction
In today's era, people in one part of the world can communicate with those in the other corner of the world. The world is virtually shrinking together and is like a family. All this is possible because of the technological advancements in communication systems. A communication system involves sending and receiving information through a medium. Computers are being widely used to communicate by connecting them together. This process of connecting computers is known as computer networking. Computer networking is the practice of linking two or more computers together for the purpose of sharing data and resources. The computers on a network may be linked through cables, telephone lines, radio waves, satellites or infrared light beams. Networking enables a user to share files between all the connected computers.
Computer Networking Concepts
 A computer network is a group of computer systems and other computing hardware devices that are linked together through communication channels to facilitate
Communication and resources-sharing among a wide range of users. For example, a business might use a computer network connected via cables or wireless transmission m order to gain access to a common server or to share programs, files and other information. Computer network offers the following advantages. They are as follows:
          a. Computer network facilitates communication via e-mail, video conferencesinstant messaging, etc.
Computer network enables multiple users to share a single hardware device like a printer or scanner
Computer network enables file sharing across the network
Computer network allows for the sharing of software or operating programs on remote systems

b.c.
d.

e.Computer network make information easier to access and maintain among network users.

DO YOU KNOW?
A video conference uses technology to create visual connection between persons in separate places, typically with high-quality video and audio.
[bookmark: bookmark4][bookmark: bookmark5]Application of Computer Network
Computer networks have made a major impact on the society as a whole but we will discuss only of the important ones.
[bookmark: bookmark6][bookmark: bookmark7]Sharing
The potential advantage of network is to provide an easy and flexible means of sharing. There are three distinct types of sharing:
3, These are often expensive. It is impractical for each computer on the network to have both its laser printer (for quality printing) and dot matrix printer (for all general printouts). A mainframe may have one of each connected to it allowing all users controlled access in a cost effective manner.
Users of a multiuser system can share and exchange information in a number of ways. Examples are: sending electronic mail or having controlled access to the some files or database.
In a traditional time sharing system, all control is performed centrally; if the processor fails then the entire system fails. In a network system, this need not be the case. The failure of one node should not have a 'domain' effect on the rest. This is called distributed control and is a very lively area of research at present.
Access to remote database
Another major area of network use is access to remote database. It is easy for the average person sitting at his PC to make reservation for airplanes, trains, hotels and so on anywhere in the world with instant confirmation.
[bookmark: bookmark8][bookmark: bookmark9]Communication Facilities
A third category of potential widespread network use is as a communication medium. It is possible for everyone, not just people in the computer business, to send and receive electronic mail. This mail is also able to contain digitized voice, still pictures and even video images.
Computer network is a sophisticated communication system that facilitate communication, sharing of files and data more efficiently. It also reduce the need for hard copies of all documents.
[bookmark: bookmark10][bookmark: bookmark11]Elementary Terminology of Networks
It is now time to learn about the components/terms mostly used in networking. Whenever we talk of network, it includes the hardware and the software that make up the network. Now, let us have a look at some typical hardware components of network.
-Nodes
Node is any network device that can connect to the network and act as an endpoint. In other words, it is a server, client, or other resource that is attached to the network and has a unique network address. An endpoint is a source or destination of data where that data is generated or processed. Devices like workstation, servers, printers, and even servers that host Web sites on the Internet are endpoints. Each network node has either a programmed or engineered capability to recognize, process and forward transmissions to other network nodes.
[bookmark: bookmark12][bookmark: bookmark13]


Client
Client is a computer that retrieves information from or uses resources provided by a server or main computer. Each of these computer connects to a central server or mainframe, which allows a lot of the processing to be done on the client side instead of the server side and reduces the processing requirements of the server.
  Server
Server is a computer designed to process requests and deliver data to other (client) computers over a local network or the Internet. Network servers typically are configured with additional processing, memory and storage capacity to handle the load of servicing clients.















Network Media
Network media is the physical device through which various components of a computer network are connected with each other. It may include wires and cables. However, these days with advances in technology wireless communication between various components of a computer is also possible.
[bookmark: bookmark14][bookmark: bookmark15]Network Interface Card
Network card (also called a Network Adapter or Network Interface Card, or NIC for short) acts as the interface between a computer and a network cable. The purpose of the network card is to prepare, send and control data on the network. Each computer comes up with an inbuilt slot where NIC is plugged in which itself remain connected with a cable or wire	r
[bookmark: bookmark20][bookmark: bookmark21]
Network Operating System
Network Operating System (NOS) is a software program that controls other software and hardware running on a network. It also allows multiple computers, known as network computers, to communicate with one central hub and each other to share resources, run applications, and send messages. Some of the popular network operating systems are: Novell Netware, Microsoft Windows NT, Microsoft Windows 2000, Microsoft Windows XP and Linux.
  Network Protocol
Network protocol is a set of rules that governs the communications between computers on a network. These rules include guidelines that regulate the following characteristics of a network: access method, allowed physical topologies, types of cabling, and speed of data transfer.








Network Models
Computer network can be organized into three basic models. They are centralized computing, client/server and peer-to-peer. Centralized computing models are used with mid-range and mainframe computers usually running a UNIX-based operating system. Centralized computing model offer the greatest level of performance but at the greatest cost as well. Client/Server is the most popular configuration, because of its versatility and power drawing mainly from the vast variety and higher performance of specialized server hardware. Client/Server and peer-to-peer are used with PC networks. The peer-to-peer model is the simplest to implement and assemble.
[bookmark: bookmark22][bookmark: bookmark23]Centralized Computing Network
Centralized computing network is a network in which a central host computer controls all network communication and performs data processing and storage on behalf of clients. Users connect to the host via dedicated terminals or terminal emulators. The host computer is the heart of the centralized computing model, most computers typically run the UNIX operating system and can process multiple jobs simultaneously and in a very efficient manner. Centralized networks provide high performance and centralized management, but they are expensive to implement. Centralized computing network is also called host-based networks.
[bookmark: bookmark24][bookmark: bookmark25]Client/Server Network
[bookmark: bookmark28][bookmark: bookmark29]Client/server network is a common networking model which enables many users to access information in an efficient manner. Generally, the user's computer is called the client and the machine that contains the information being accessed is called the server. Servers are powerful computers or processes dedicated to managing disk drives (file servers), printers (print servers), or network traffic (network servers). Clients are PCs or workstations on which users run applications. Clients rely on servers for resources, such as files, devices, and even processing power.
 Peer-to-peer Network
Peer-to-peer networking is a server-less networking technology that allows several network devices to share resources and communicate directly with each other. In this type of network, a user works on a workstation and shares that workstation's resources with other workstations. It works well in small offices, but doesn't usually fill the bill for large networks, particularly because there isn't a back end to share the resources




Network Categories
Networks can be deployed to meet range of needs for a company. Their configuration relects the way they service those needs. Different types of (private) networks are distinguished based on their size (in terms of the number of machines), their data transfer speed, and their reach. Private networks are networks that belong to a single organization.
There are three categories of networks:
a. LAN (Local Area Network)
b. MAN (Metropolitan Area Network)
c. WAN (Wide Area Network)
Local Area Network
Local Area Network (LAN) is the most basic network building block. It is a network that is restricted to a small physical area. A small LAN might connect a few computers in an office or in a home; a large LAN could extend over an office park or university campus, connecting computers and other devices in a number of buildings. The major benefit of a Local Area Network is that it can help reduce cost by allowing people and computers to share expensive resources. It also enable end-users to participate in office automation technology. In addition, LANs may be connected to other networks by means of a network gateway.



[bookmark: bookmark32][bookmark: bookmark33]Metropolitan Area Network
Metropolitan Area Network (MAN) is a data network designed for a town or city. In terms of geographic breadth, MANs are larger than local-area networks (LANs), but smaller than j| wide-area networks (WANs). MANs are usually characterized by very high-speed connections using fiber optical cable or other digital media.
[bookmark: bookmark34][bookmark: bookmark35]Wide Area Network
Wide Area Network (WAN) is a network that exists over a large-scale geographical area. It connects different smaller networks, including Local Area Networks (LAN) and Metropolitan Area Networks (MAN). This ensures that computers and users in one location can communicate with computers and users in other locations. WAN implementation can be done either with the help of the public transmission system or a private network The Internet could be is described as the biggest WAN in the world. The Internet is used by businesses, governments, organizations, and individuals for almost any purposes.
[bookmark: bookmark36][bookmark: bookmark37]Network Topologies
Network topology refers to the physical layout of the network in which all the devices are connected. There are several types of topographical design and strategies used to implement LAN. Network designers consider several factors when determining which topology or combination of topologies to use: the type of computers installed, type of cabling, the cost of components, distance between each computer and the speed with which data must travel around the network. The commonly used physical network topologies are
a. Bus topology
b. Star topology
c. Ring topology

[bookmark: bookmark38][bookmark: bookmark39]Bus Topology
Bus topology is an arrangement in a local area network (LAN) in which each node (work station or other device) is connected to a main cable or link called the bus. Transmission from any station travels the length of the bus, in both directions, and can be received by all other stations. The bus has terminators at either end which absorb the signal, removing it from the bus.
The advantages of bus topology are:
a. Low traffic network, since only small amount of devices are allowed in the network
b. Inexpensive because it needs a server, workstation, an Ethernet, cable, and network interface cards
c. Bus topology use short length cable which decrease the installation cost. It is simple and easy to maintain
The disadvantages of bus topology are:
a. If problem occurs on the backbone cable, the entire network will go down
b. Troubleshooting could be difficult
c. Limited to future addition of other devices
[bookmark: bookmark40][bookmark: bookmark41]Ring Topology
In the ring topology, nodes are connected to each other in a closed loop by a single communication cable. Data transfers in one direction, from one node to another around the ring. Thus, the data packets circulate along the ring in either clockwise or anti-clockwise direction. As a packet circulates past each station, the destination station recognizes its address on the packet header, and copies the packet contents onto itself. After a packet travels a full circle, it is removed at the source station. A ring topology is also called loop network.

The advantages of ring topology are:
1. Transmission of data is fairly simple as it only travels in one direction
d. No data collisions
2. Extra computers can be added easily with little effect on performance although you have to shut down the network to be able to do this
The disadvantages of ring topology are:
1. If one workstation or port goes down, the entire network gets affected Network is highly dependent on the wire which connects different components
2. Data must pass through every computer until it reaches its destination. This can make it slower than other network layouts

[bookmark: bookmark42][bookmark: bookmark43]Star Topology
Star topology is the most common topology in use today. In a star topology, each device has a dedicated point to point link only to central controller "hub". A hub is a rectangular box-shaped device with multiple plug-in points called ports'. These ports are where all connecting cables from individual PCs are to be connected. Groups of data are routed through the hub and sent to all the attached nodes, thus eventually reaching their destinations.
The advantages of star topology are:
I. Stations can be easily added to or removed from the LAN 
II. All other links stay active even if one link fails to work
III. Easy to find the failure link 1.
IV. It is less expensive
V. Very few data collisions as each workstation has its own cable to the server
VI. Good security - no workstation can interact with another without going through the server first
 The disadvantages of star topology are:
The entire network becomes inoperable, if the central hub fails to work
More cabling is needed as compared to bus or ring topologies
If traffic between the workstations is high, an undue burden is placed on the central hub
Difficult to expand

[bookmark: bookmark44][bookmark: bookmark45]Wireless Networking
Increased use of laptop computers within the enterprise, and increase in worker mobility have fuelled the demand for wireless networks. Up until recently, this technology was slow, expensive and reserved for mobile situations or hostile environments where cabling was impractical or impossible. With the advancement in wireless technology, we have overcome these barriers and wireless technology is becoming very practical and popular.
Technically, Wireless network is a network set up by using radio signal frequency to communicate among computers and other network services. A variety of technologies have been developed to support wireless network in different usages including:
a. Wi-Fi (Wireless Fidelity) is a technology that uses radio waves to provide network connectivity. It is especially popular in home networks and as a wireless hotspot technology.
b. Bluetooth is a standard for the short-range wireless interconnection of mobile phones, computers, and other electronic devices.
c. Wireless home automation standards like ZigBee and Z-Wave.
          The advantages of wireless networks are:
a. Wireless network also lets you access files and printers from anywhere in your home.
b. Wireless network connections are always on. This means you can connect to the Internet whenever you want without waiting for your modem to dial in. Laptops can be carried from room to room, and they will always have access to the Internet.
c. Easy to use and fast in speed. With wires, a lot of time is wasted in setting and shutting down the system.
d. It has improved productivity.
e. Wireless networks provide an inexpensive and easy way to share a single Internet connection among several computers. This means you only need one modem, and you can add additional computers to the network just by plugging in a wireless card and turning them on. The new machines are connected to the Internet immediately.


[bookmark: bookmark46][bookmark: bookmark47]Internet
The internet is becoming an integral part of our everyday lives. The internet is the largest computer network in the world, connecting millions of computers. It spreads across the globe and consists of countless networks and computers, allowing millions of people to share information. It is a combination of several media technologies and an electronic version of newspapers, magazines, books, catalogues, bulletin boards, and much more. It can be called mother of allnetworks.


The common uses of the Internet are as follows:
a. Communication is another area where the internet is used for frequently, for various reasons as it is low cost, effortless and fast. Communication takes place in the forms of e-mails, chats, video chats and video conferences.
b. Another growing use of the internet is to build and take part in discussion forums as per interest and express one's ideas as and when and how ever he/ she wants. Almost every site provides a blog page to make the consumers and internet users provide their honest views easily.
c. And the most recent but now a very common and frequent use of the internet is buying and selling over the internet. E-Marketing is very popular for many reasons. One good reason is that it takes only a fraction of the cost of advertising through other mediums like Newspaper and Television.
d. The internet is a unique gateway to a vast wealth of knowledge, and it can be used for variety of things one can dream of. It has already become a part of each and every one of us.
e. Especially the internet is a good resource for children. Whether it is educational material, publications, friends, experts, or information on sports, games and hobbies.
With the advancing technology, one must keep up with it, as knowledge is power. Being up to date with information will help you understand the new threats in the internet, how dangerous material can reach yours or your families' hands and plan methods on implementing steps in your computer and homes to protect your family and friends.

World Wide Web
The World Wide Web is the universe of network-accessible information, the embodiment of human knowledge. The World Wide Web began as a networked information project at CERN, where Tim Berners-Lee, now Director of the World Wide Web Consortium [W3Cl, developed a vision of the project. World Wide Web enables you to easily access related information. The resources on the World Wide Web are designed to be accessed with browsers. Browser are easy to-use, with a graphical user interface. Thus, you can point and click your way through the Internet.





Web Site and Web Page
A website is a collection of web pages. It contains different type of information, and can include text, color, graphics, animation and sound. Each Web site contains a home K page, which is the first document users see when they enter the site. Each site is owned and managed by an individual, company or organization. Web page is a document on the World Wide Web. It is an electronic document created with HTML and, therefore, accessible with a browser. In addition to text and graphics, web pages may also contain downloadable data files, audio and video files, and hyperlinks to other pages or sites.
[bookmark: bookmark50][bookmark: bookmark51]Web Browser
Web browser is a software tool that enables you to use the Internet to search the information resources and communicate with others. Browsers enable you to retrieve and view information as well as interact with server computers. The main functions of browsers are as follows:
a. They enable you to retrieve and view information from the World Wide Web.
b. They are used for viewing electronic documents.
c. They allow you to download and upload digital information.
They enable you to send and receive e-mail.
e They enable you to participate in online newsgroup.
[bookmark: bookmark52][bookmark: bookmark53]Web Address and URL
A location on a net server is called a web site. Each web site has a unique address called URL (Uniform Resource Locator). URL stands for Uniform Resource Locator. A URL is a formatted text string used by Web browsers, email clients and other software to identify a network resource on the Internet. Network resources are files that can be plain Web pages, other text documents, graphics, or programs. URL strings consist of three parts (substrings):
a. Network protocol
b. Host name or address
c. File or resource location
[bookmark: bookmark54][bookmark: bookmark55]Search on the Internet
Conducting a search can be time consuming and frustrating for the non-expert. This is not surprising given the enormous amount of information available on the World Wide Web and the different ways it is stored and retrieved. The search process is, made all the more difficult because of the large number of search tools, their differing information content and the lack of industry standards.
The World Wide Web, also known as WWW and the Web, comprises a vast collection of documents stored in computers all over the world. These specialized computers are linked to form part of a worldwide communication system called the Internet. When you conduct a search, you direct your computer's browser to go to Web sites where documents are stored and retrieve the requested information for display on your screen. The Internet is the communication system by which the information travels.
[bookmark: bookmark56][bookmark: bookmark57]Search Tools and Methods
A search tool is a computer program that performs searches. A search method is the way a search tool requests and retrieves information from its Web site. A search begins at a selected search tool's Web site, reached by means of its address or URL (Uniform Resource Locator). Each tool's Web site comprises a store of information called a data base. This database has links to other databases at other Web sites, and the other Web sites have links to still other Web sites, and so on and so forth. Thus, each search tool has extended search capabilities by means of a worldwide system of links. Some of the popular search tools are Altavista, Yahoo, Excite, Google and HotBot.
	Node
	Any network device that can connect to the network and act as an endpoint.

	Server
	A computer designed to process requests and deliver data to other (client)


computers over a local network or the Internet.
Peer-to-peer networking      A networking technology that allows several network devices to share
	
	resources and communicate directly with each other.

	Internet
	The largest computer network in the world, connecting millions of computers.

	Web browser
	A software tool that enables you to use


the Internet to search the information resources and communicate with others.







· A computer network is a group of computer systems and other computing hardware devices that are linked together through communication channels to facilitate communication and resource sharing among a wide range of users.
· Client is a computer that retrieves information from or uses resources provided by a server or main computer.
· Network card (also called a Network Adapter or Network Interface Card, or NIC for short) acts as the interface between a computer and a network cable.
· Centralized computing network is a network in which a central host computer controls all network communication and performs data processing and storage on behalf of clients.
· Wide Area Network (WAN) is a network that exists over a large-scale geographical area.
· Bus network is an arrangement in a local area network (LAN)in which each node (workstation or other device) is connected to a mail' cable or link called the bus.
· Wireless network is a network set up by using radio signal frequency to communicate among computers and other network devices.
· The internet is the largest computer network in the world, connect millions of computers.
· The World Wide Web is the universe of network-access^ information, the embodiment of human knowledge.
[bookmark: bookmark58][bookmark: bookmark59]Question Drill
1. Fill in the blanks.
a. 		is a computer that retrieves information from or uses
resources provided by a server or main computer.
b. 	is a software program that controls other software
and hardware running on a network.
c. The	is a common networking model which enables
many users to access information in an efficient manner.
d. 	is an arrangement in a local area network (LAN) in
which each node (workstation or other device) is connected to a main cable or link called the bus.
The			is a software tool that enables you to use the
Internet to search the information resources and communicate with others.
2. State whether the following statements are true or false.
a. Network Operating System (NOS) is a software program that controls other software and hardware running on a network.
b. Centralized computing network is a server less networking technology that allows several network devices to share resources and communicate directly with each other.
c. A network interface card is a rectangular box-shaped device with multiple plug-in points called 'ports'.
d. Wireless network is a network set up by using radio signal frequency to communicate among computers and other network devices.
e. A search tool is a computer program that performs searches.
3. Write the technical term for the following statements.
a. A computer that retrieves information from or uses resources provided by a server or main computer.
b. The interface between a computer and a network cable.
c. A common networking model which enables many users to access information in an efficient manner.
d. The largest computer network in the world, connecting millions of computers.
e. The universe of network-accessible information, the embodiment of human knowledge
5. Select the best answer from the list of choices.
a……………….…is a computer that retrieves   information from or uses resources provided by a server or main computer.
	                                                       i. Server	ii. Client
	                                                   iii. Node	iv. All of the above
b. ……………………..network is a network in which a central host computer controls all network communication and performs data processing and storage on behalf of clients.
                                                i .Centralized computing ii.                            client/server iii. Peer-to-peer iv. All of the above
c……………is a network that exists over a large-scale geographical

	area.
	

	i.	LAN
	ii. MAN

	iii. WAN
	iv. All of the above


d………………is an arrangement in a local area network (LAN) in which each node (workstation or other device) is connected to a main cable or link called the bus.
i. Bus topology    ii. Star topology 
iii. Ring topology   iv. None of the above










e.	__is a software tool that enables you to use the Internet to search the information resources and communicate with others.
i.	Website	ii.	Web page
iii .Web browser	iv. None of the above   
5.Answer the following questions.
a. What is a computer network? List any five advantages of a computer network.
b. Explain the difference between client/server network and peer-to-peer network.
c. How does a Local Area Network differ from a Wide Area Network?
d. What is a network topology? What are the different types of network topologies?
e. What is a bus topology? Draw a neat diagram of a bus topology.
f. Differentiate between a star and ring topology.
g. What is a wireless networking? What are the advantages of wireless network?
h. What is a World Wide Web?
i. What is a web site and web page?
j. What are search tools? Give examples.
[bookmark: bookmark60][bookmark: bookmark61]Challenge Question
a. Find out if the computer you use at school or work is connected to network. If so,-what kind of network is it? Describe it in as much detail as possible.
b. Research Internet connection available in your local area and ask about the cost and availability of ISDN and ADSL.
[bookmark: _GoBack]Teacher could make students understand the basic concepts of data communication. Explain the two types of transmission media. Student should be encouraged to collect extra information on the computer netwsorking. Explain in short the common uses of the Internet.
