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After studying this lesson, you will gain a clear understanding on: Ø



the main process of the computer



Ø



the main parts of the computer



Ø



architecture of the computer and its ports



Ø



data communication



Ø



computer networks



Ø



internet



2.1



Identifying the Computer



In the previous lesson you were made aware of the ways the computers are used in various means. The computer and its associated hardware are discussed in this chapter.



What is a Computer? The computer can be defined as an electronic machine which can input and save data and instructions, retrieve and process data which have been saved previously and display the processed data or information on the screen or print them. Accordingly, it can be understood that the computer is an electronic tool which transforms data into information. What is a Computer Program?



The hardware itself is not sufficient to work with the computer. Computer programes are to be installed in the computer to make it functioning. A computer program is a sequence of instructions written to perform a specified task for a computer. For free distribution
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Special Features of the Computer Various machines have been invented by man to transform data into information. Among them, the computer commands a vital role. Many reasons have influenced to gain this important position and given below are some of the main reasons. Speed The computer is a machine which operates very fast. A task or calculation which takes a long time to be completed through other means can be completed in a very short period using the computer. Accuracy The computer is a machine which operates with a very high rate of accuracy. If there is any error in the operation of the computer, such errors occur due to the errors of the given instructions and data. When preparing a program for the computer, it is a fundamental responsibility of the person who prepares the instructions to ensure the accuracy of it. Efficiency As it is a machine a computer which is installed in a suitable environment can be operated in the same speed continuously without any rest for any duration you need. This will not feel monotony, fatigue and loss of concentration as human beings. Versatility



The ability to engage in a number of tasks is a special feature of the computer. Just after finishing one task, the computer can perform another completely different task with the same efficiency. Storing and Retrieving The data and information can be saved in the computer as long as we wish and it can be retrieved instantly when we need them. This is another special feature of a computer.
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No intelligence Intelligent computers have not been created so far and all computers operate according to the commands or programs given by human beings. No feelings A computer is just another machine we use. Computers do not get feelings such as isolation, loneliness and exhaustion. Therefore, we can use computers to get our work done as we wish.



2.2



The main parts of a Computer and their functions



Basic functions of a Computer Five basic functions done by the computer can be identified as follows: 1.



Input or inserting data and instructions



2.



Processing



3.



Output or retrieving data or information



4.



Storing data or information



5.



Controlling of devices and functions



Input or inserting data and instruction Input can be defined as inserting data and instructions needed for a computer. Processing The process of converting data inserted to the computer to information as required can be defined as processing. Output or retrieving data or information Giving the processed data and information to the external forces is done under output.
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Storing data or information Data and information are stored in a way that they can be reused later as required. This is done under storing. Controlling The functions of a computer system and its various devices should be controlled properly. Under controlling the controlling activities done by computer system are considered.



2.3



Computer Architecture



The basic architecture of the computer is as given in fig. 2.0



figure 2.0 Computer Architecture
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Main components of a Computer The computer consists of four main parts. Those are; 1. Input Devices 2. Output Devices 3. Central Processing Unit 4. Storage Devices Input Devices The devices which are used to input necessary data and information to a computer are called Input Devices. Many devices are used to input data. Given in Figure 2.1 are some of the commonly used devices.



Keyboard



Mouse



Barcode Reader



Microphone



Joystick



Scanner



Digital Camera



Web Camera



Light Pen



Figure 2.1 Some devices which are used to input data



Output Devices The devices used to get the computer processed data and information out are considered here. Many devices can be used here too and given in Figure 2.2 are some of them.



For free distribution



23



Monitor



Speaker Printer



Figure 2.2 Some devices which are used to output information



Central Processing Unit (CPU) The Central Processing Unit is called the brain of the computer. This consists of three parts: 1.



Control Unit (CU)



2.



Arithmetic and Logic Unit (ALU)



3.



Memory Registers



Control Unit (CU) All the controlling of the computer is done by this unit. This controls all the devices of the computer giving the required commands when necessary. Arithmetic and Logic Unit (ALU) This unit performs all kinds of arithmetic calculations and logical operations. Memory Registers The Memory registers are included in the processing unit and it stores the data which are ready to be sent to the Central Processing Unit for calculations or processing.
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Speed of a Computer In the Central Processing Unit, its speed is an important factor. The computer speed is sometimes called the clock speed as well. The unit Hertz (Hz) is used to measure the speed of the Central Processing Unit while units such as megahertz (MHz) and gigahertz (GHz) are used to measure the speed of modern computers. In the comparison of computers, the speed is considered a strong factor.



1000 Hz



=



1 kHz



1000 kHz



=



1 MHz



1000 MHz



=



1 GHz



The maximum Bits used for calculations or storing at a time is considered to measure the capacity of the Central Processing Unit. This is also called the Word Size of the computer as well. Intel and AMD (Advanced Micro Devices) can be mentioned as examples for the pioneering companies which produce Central Processing Units.



Storage Devices Storage devices, which are used to store data and information are also called Backing Storage (Secondary Storage). Hard Disks, Compact Discs and Digital Versatile Discs are commonly used for this. When CPU needs some data, the data is brought from storage devices to memory and CPU. 1.In addition to the Input Devices mentioned above, prepare a list of Input Devices with diagrams. Assignment 2.1



2.In addition to the Output Devices mentioned above, prepare a list of Output Devices with diagrams.



3. Using the table given below, collect data about the Central Processing Unit on the computers sold in the market. Microprocessor
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Word Size
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Price



2. 4 Ports and Installation of External Devices Computer motherboard The Computer Motherboard provides the necessary facilities to fix not only things such as the Central Processing Unit and the Memory unit, but also the extra circuits or some external tools or devices to enhance the abilities of the computer. The units which enable to fix extra circuits on the Motherboard are called the Expansion Slots. Figure 2.3 – A Modern Computer Motherboard



Almost all the Ports which are required to fix external devices to the computer are there in the Motherboard. It is impossible to view this Computer Motherboard externally while the Ports can be seen at the back or sometimes in front of the computer. If you observe the computer, you will be able to see all these Ports very clearly. (Refer Figure 2.4) Figure 2.4 – Back view of a computer 26
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The Place where Power Wires / Cords are fixed The power wires / cords which provide electricity needed for the computer are fixed here. (Figure 2.5) Figure 2.5 – The power port



PS/2 Ports These ports are used to fix PS/2 type keyboards and PS/2 Mouse ( Figure 2.6). These two ports are always situated close to each other and you should be sure that you fix the keyboard and the mouse to the correct port. You can use the colours of the ports for this. The port for the keyboards is in magenta and the port for the mouse is in green. Further, in most of the motherboards, there aresymbols to identify these ports.



Figure 2.6 – The ports which fix the keyboard and mouse to the computer



Serial Ports These ports are used to fix serial devices to the computer. (Figure 2.7) They are used particularly to fix Modems which are connected externally. Further, these ports are used to fix the serial Mouse as well. There are two types of serial ports and one type contains nine pins while the other type contains twenty five pins. Figure 2.7 Serial Port



Parallel Port The parallel port is used to connect parallel devices to the computer such as printer and scanner. (Figure 2.8) This is generally called the printer port as well and this contains twenty five holes. For free distribution
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Figure 2.8 – Parallel Port



Network Ports Several computers should be connected together to build a computer network. Network ports are used to connect network cables to build such a computer network (Refer Figure 2.9). Figure 2.9 Network Port



Monitor Port The Monitor port is used to connect the computer screen which is the main device to give the output of computer processed information (Refer Figure 2.10). This contains fifteen holes which are arranged in three lines.



Figure 2.10 Monitor Port



Universal Serial Bus Ports (USB) The most popular port used in modern computers is the USB port. Most of the devices used with the computer today are connected to the computer using USB Ports. (Refer Figure 2.11) Most of the input and output units such as Keyboard, Mouse, Printer, Digital cameras or MODEMs can be connected to the computer very easily using USB ports.



Figure 2.11 USB ports



The Universal Serial Bus Port possesses several special features which the other ports do not possess. They are listed below: —



—



Most of the USB devices can operate as soon as they are connected to the computer using USB ports. There is no need to install special programs for the operation of the device (driver programs) here. This process is called Plug and Play. The electricity needed for most of the USB devices is gained through the connection of USB port itself. This is another special feature. 28
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—



Another important facility is the ability to connect and disconnect USB devices without shutting down the computer. This process is called "Hot Pluggable" or "Hot Swappable" as well.



—



The ability to connect various 127 various devices through one USB Port is another special feature.



— USB 2.0 ports possess the ability to communicate data at a speed of 480 Megabytes per second. (480 Mbps)



Sound Ports Sound ports are used to connect Speakers, Microphones and external sound generating devices as required for the computer. (Refer Figure 2.12) These sound ports cannot be seen in some computers and in such situations, multimedia kits / circuits should be bought separately to connect sound devices. Figure 2.12 Sound Ports



MODEM Port The MODEM device is used to connect the computer to Internet and also to send faxes using the computer (Refer Figure 2.13). The MODEM fixed in the computer is called Internal MODEM while the MODEM fixed outside the computer is called External MODEM.



Figure 2.13 – MODEM Port



Very often two ports can be observed in the MODEM device to fix telephone wires. The place which connects the telephone wire from the wall to the computer is labeled as ‘Line in’ while the place where the phone connected is labeled as ‘Phone’. It is possible to take telephone calls in the normal way through this in instances when the computer is not connected to the Internet and when faxes are not sent through the computer. For free distribution
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1.



Draw the back view of a computer showing all the ports clearly and name all the ports of it.



2.



Send a fax using the computer. Present how to do that to the class with the help of a diagram.



Assignment 2.2



2.5 Data Storage Storage can be divided into two main parts: (Figure 2.14) 1.



Primary Storage



2.



Secondary Storage



Storage



Primary Storage (Primary Memory / Main Memory) Eg :- RAM



Secondary Storage (Auxiliary Memory) Eg :- Hard Disk Figure 2.14



Primary Storage devices are manufactured using Semiconductors while Magnetic Technology or Optical Technology is used to manufacture Secondary Storage units. The main task of the Primary Storage is to store data temporarily to provide the necessary data to the Central Processing Unit. The basic task of the Secondary Memory is to store data, instructions and information needed for further use.
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Computer Memory Computer Memory can be divided into three basic forms.



Memory



Random Access Memory



Read Only Memory



Cache Memory



Figure 2.15



Considering the features of computer memory, it can be divided into two as shown in Figure 2.16. Memory



Non-volatile Memory



Volatile Memory Figure 2.16



Volatile Memory The special feature of the volatile memory is that the data and information saved in it can be lost as soon as a power disconnected. The Random Access Memory mentioned above too belongs to this type. That means all the data or information saved in the Random Access Memory will be lost in a power failure.



Non-volatile Memory The data and information saved here is stable and a power failure does not affect this at all. Read Only Memory which is mentioned above also belongs to this type.
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Random Access Memory The main task of the Random Access Memory, abbreviated RAM, is to store temporarily the data which are needed to the Central Processing Unit. Everything in the Random Access Memory, which belongs to the type of Volatile Memory, is lost with a power failure. Therefore, all the data or information which is considered to be important should necessarily be saved in a unit of Secondary Memory. The capacity of the Random Access Memory is vital for the efficiency of a computer. Further, it is possible to increase the capacity of the Random Access Memory adding memory units as required. There are two main forms of RAM (Random Access Memory). They are: — Static Random Access Memory - SRAM — Dynamic Random Access Memory - DRAM



Read Only Memory The data or information needed by a computer for basic operation saved in the Read Only Memory, which is abbreviated ROM and which belongs to the type of non-volatile memory, will not be lost in a power failure. All the necessary information is saved in the Read Only Memory by the manufacturer of the computers and in modern computers it is possible to upgrade/ update this Memory when necessary. There are several forms in the Read Only Memory. They are —



Programmable Read Only Memory - PROM



—



Erasable Programmable Read Only Memory - EPROM



—



Electrically Erasable Programmable Read Only Memory - EEPROM



Cache Memory The data needed for the Central Processing Unit goes through Random Access Memory. However, Random Access Memory does not have the ability to supply 32
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data in the required speed of the Central Processing Unit. The reason for this is that the speed of the Random Access Memory is less than the speed of the Central Processing Unit. Cache Memory is used to overcome this shortcoming. Computers are equipped with different levels of Cache Memory - They are: 1. Primary Cache Memory/Level 1 [L1] 2. Secondary Cache Memory/Level 2 [L2] 3. Tertiary Cache Memory/Level 3 [L3]



Primary Cache Memory/Level 1 [L1] Primary cache memory (Level 1) is built within the relevant Central Processing Unit and it has a very small capacity. When data and instructions are needed for the Central Processing Unit, at first it checks to see whether those are there in the Primary Cache Memory. If not, it looks for the data in the secondary cache memory. If found, it is brought from L2 cache to L1 cache.



Secondary Cache Memory/Level 2 [L2] Secondary cache memory (Level 2), which is fixed on the motherboard and located very close to the Central Processing Unit, possesses more capacity compared to the Primary cache memory. How ever, the speed of the Secondary cache memory access is less than the Primary cache memory access. If the required data is not in the secondary cache then it is ckecked in L3 cache memory.



Tertiary Cache Memory Level 3 [L3] The Tertiary Cache Memory is usually found in modern computers and is fixed on the motherboard. It possesses even more capasity than the L2 cache. However, the access speed is less than that for the L2 cache. If the required data/ information is not available in the L3 cache, then it is checked in the RAM.
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Secondary Storage Unit (Auxiliary Memory) Secondary Storage Units are used to store data steadily and safely. Many secondary storage units are used to store data and given below are some of the main units.



Floppy Disk Floppy disks which are read and written using magnetic technology are becoming outdated today. The data are read and written at a very low speed in floppy disks and their capacity is very small compared to other data storage units. Floppy disks were produced in various sizes such as 8, 5.25 and 3.5 inches while only 3.5 inches (3 ½”) floppy disks are available today. One advantage of floppy disks is that they are portable. However, since their capacity is small, using them to move the large files used today are inconvenient (Eg. 1.44MB)



'Zip Disk' and 'Jazz Disk' Zip disks and Jazz disks are almost similar to floppy disks while their capacity is several times larger than that of a floppy disk. The capacity of the zip disk ranges from 100 megabytes (100 MB) to 750 megabytes (750 MB). That means the data of 500 floppy disks or more can be stored in one big zip disk. The capacities of jazz disks are for example 1 gigabyte (1 GB) and 2 gigabytes (2 GB).



Hard Disk The most commonly used device to store data in the computer is the hard disk. Figures 2.17 and 2.18 show the outer and inner views of the hard disk which is fixed as a closed unit inside the computer.
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Figure 2.17



Figure 2.18



Outer view of the hard disk



Inner view of the hard disk



The capacities of hard disks take different values and you can buy a hard disk according to your requirement from the market. The capasity of a typical hard disk is around 500 GB at present. In hard disks, data are stored in platters and there can be several platters in a hard disk. All these platters are fixed on one spindle. All these platters are rotated together in the same speed while a read / write head is fixed in each platter separately to read and write. The speed of a hard disk is measured using their access time. This access time is measured in milliseconds (a thousandth [1/1000] of a second).



Compact Discs and Digital Versatile Discs Compact Disks and Digital Versatile Disks are the most commonly used devices today to store data and move them around. However, these Compact Disks and Digital Versatile Disks were mainly created for the fields of music and cinema. Later on, it was started to use these disks to store data in computers. We cannot differentiate between Compact Disks and Digital Versatile Disks externally. Normally, the capacity of a Compact Disk ranges from 650 megabytes to 900 megabytes (650 MB – 900 MB) while the capacity of a Digital Versatile Disk ranges from 4.7 gigabytes to 17 gigabytes (4.7 GB – 17 GB). For free distribution
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2.6 Input and Output Devices Many devices are used for input and output. Some commonly used devices are described below in detail. Input Devices



Keyboard This is a basic device to input data and instructions to the computer. This can be considered as an advanced stage of the key board of the type writer. The keys or buttons here function as electronic switches.



Mouse Mouse, which can be considered a main input device to feed data to the computer, is available in two types. They are the Mechanical mice and Non-mechanical mice. Most of the non-mechanical mouse devices are created using optical technology and these mice are normally called Laser mice.



Digital Camera The digital camera, which can be easily connected to the computer, is used today to input data, especially pictures or images, to the computer. The special features of the digital cameras are that there is no necessity to use film negatives as in normal still cameras and the photograph is recorded digitally. In digital photography, still pictures, as well as videos can be recorded.



Web Camera Web camera is a necessary device required especially for chat sessions done through Internet. This device is widely used today.



Light Pen Light pen, a light sensitive computer device, is widely used today in Computer Aided Drafting (CAD) and Computer Aided Manufacturing (CAM). 36
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Scanner The scanner is used to feed pictures, images or texts to the computer. Further, the facility of Optical Character Recognition (OCR) is used to input texts. Output Devices



Monitor The indicators to measure the quality of a Monitor are its Resolution and the number of colours that it can show. ( Resolution of the monitor is the number of picture elements which can be indicated separately at a time). Further, Radiation of the monitor is also used as a criterion to measure the quality of the screen. Monitors are found in two basic forms: 1.



Monitors manufactured using Cathode Ray Tubes (CRT). (Refer Figure 2.19)



2.



Monitors manufactured using Liquid Crystal Display (LCD) technology. (Refer Figure 2.20) These are called Flat panels as well.



When comparing monitors designed using Liquid Crystal Display with monitors designed using Cathode Ray Tubes, the following characteristics can be noticed in LCDs: •



Less space



•



Very low power consumption



•



Lack of flicker



•



Comparatively expensive



•



Limited viewing angle



The two types of monitors shown below will give you an idea about their nature and size.
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Figure 2.19 Cathode Ray Tube monitor



Figure 2.20 Liquid Crystal Display monitor



Printers The printer takes a special role among the data output devices. The copies taken from the printer are called hard copies and the copies in the digital format are called soft copies. Technologically printers can be divided into two main types. 1.



Impact printers



2.



Non-impact printers



Impact Printers Printing is done here by hammering an inked ribbon. Due to the hammering, the ink which is in the ribbon gets printed on the paper and this draws letters, symbols and figures as required. Several types of impact printers can be noticed. They are, -



Daisy Wheel Printer



-



Dot Matrix Printer



-



Line Printer
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Daisy Wheel Printers are not used anymore and given below in Figure 2.21 is a Daisy Wheel which was used in these printers.



Figure 2.21 A Daisy Wheel used in Daisy Wheel Printer



The Dot Matrix Printer is used in most institutions for printing. The advantages of these printers are the minimum cost per copy and the ability to get several copies at a time as required using carbon papers. The disadvantages of these printers are the high sound created in printing and the low speed in printing.



Non-impact Printers Various techniques are used here for printing and some of the main types are given below. •



Ink Jet or Bubble Jet printers



•



Laser printers



•



Thermal printers



•



Dye Sublimation printers



The special features of these non-impact printers is the minimum sound created by them and the high quality of the outputs.



Ink Jet or Bubble Jet printers Liquid ink is stored in the cartridge of these printers and the holes in the cartridge, which are called nozzles, spray ink on the paper in the required way. These printers are used to take balck/white or colour print outs. For free distribution
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Figure 2.22 An Ink cartridge used in Ink Jet printers



The way how the colours are separately stored in cartridges for colour printing can be observed. A colour ink cartridge used in Ink Jet printers is shown in Figure 2.22. However, colour printing is expensive.



Laser printers Laser printers are operated in the same way a photocopy machine is operated. A side view of a laser printer is shown in Figure 2.23



Figure 2.23 A side view of a laser printer



Assignment 2.3



Prepare an informative report on the configurations of the following devices available in the market. (sold at least under three separate brand names.)



1. Laser printers



2. Ink Jet printers



3. Dot Matrix Printers



4. Mouse



5. Digital Cameras



6. Scanner



7. Hard Disk



8. Random Access Memory Unit



9. Cathode Ray Tubes monitors



10. Liquid Crystal Display monitors



2.7 Data Communication What is Data Communication? Transmission of data from one place to another place is called Data Communication. 40
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Basic parts needed for Data Communication Three components are essential in Data Communication (Refer Figure 2.24). They are: 1. Source /Sender 2.



Data Communication Medium



3.



Receiver / Sink



Sender/Source Medium



Receiver/Sink



Figure 2.24 Basic parts needed for Data Communication



Sender / Source Sender or source is the data producer or the place where the data is produced for data transmission. E.g.:



Imagine that you call a friend of yours. Then you become the Sender or Source.



Data Communication Medium The medium which is used to transmit data to the receiver is considered here. E.g.: In the example mentioned above, the telephone line becomes the data communication medium. Receiver / Sink E.g.:



The receiver is the person who gets data at the end. Your friend is the receiver in the above mentioned example.



Data Communication Media Various media are used for data communication. It is possible to group all these media into two main types: For free distribution
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1' Guided Media – If a particular physical medium is used for data communication, it is called guided media. 2' Unguided Media (Radiated Media) – communicating data using media which are not physical is simple and common today. Those media are called unguided/ radiated media. Guided Media Wires are used here for data communication and some most popular media are given below.



±



Twisted wire pair – the normal wires used for daily activities can also be used for data communication. E.g.: Normal telephone wires



Figure 2.25 normal wires - (Twisted wire pairs)



±



Co-axial Cables



Co-axial cables, which consist of a copper net woven around a copper wire, are also used for data communication. This is used in antenna wires for Television Sets. (Refer Figure 2.26) Figure 2.26 co-axial cable



±



Fiber Optics



Fiber Optics is a very popular guided media used today for data communication. This is used in modern telephone lines. Figure 2.27 Fiber Optics
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Unguided Media No physical medium is used here to build the relationship and the communication media given below are widely used. 1.



Radio waves Radio waves, which are very familiar to our normal lives, can be used for data communication very easily.



2.



Infrared Infrared, which possesses very low frequency light beams, can also be used for data communication. These are largely used for data communication when cableless keyboards, Mice and television remote controls are used.



3.



Microwaves Microwaves are used to communicate data to a longer distance and short signals which contain higher frequencies are used here.



Examples of communication media mentioned above are Bluetooth, Wi-Fi, and WI-Max are also used.



Activity 2.1 Discuss the advantages/disadvantages of the data communication methods mentioned above.



Data Transmission Types Data transmission can be done in two ways. Those are: 1. Serial data transmission 2. Parallel data transmission
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Serial data transmission Data is transmitted here one after the other (in a serial way). Such data transmission is done in bits in a computer network. One wire is enough here for data transmission.



Parallel data transmission Several bits are transmitted at a time in parallel data transmission and several wires are used for this. In most of the instances, the use of at least eight wires for this is the normal way.



Data Transmission Speed To measure the speed of data transmission which is done using bits, bits per second (bps) is considered and units such as kbps (kilobits per second), Mbps (Megabits per second) and Gbps (Gigabits per second) are used to measure the data transmission speed.



Data Transmission Modes Three main modes are noticed in data transmission. They are 1. Simplex



2. Half-Duplex



3. Full Duplex



Simplex In simplex data transmission, data is directed one way (Figure 2.28). There is no any space for data transmission to be directed the other way. The best examples which can be mentioned here are television and radio transmission.



Sender/Source



Medium



Receiver/Sink



Figure 2.28 Simplex Data transmission



Data transmission is always done here only from sender to receiver. 44
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Half-Duplex In Half-Duplex data transmission, data can be directed one way at a time (Figure 2.29). Though data can be transmitted both ways here, until the data transmission to one direction is over, data cannot be transmitted in the other direction. The best example which can be cited here is the Walkie-talkie.



(Sender/Source or Receiver/Sink)



(Receiver/Sink or Sender/Source)



Figure 2.29 Half-duplex data transmission



Full Duplex In full duplex data transmission, data can be transmitted both ways at the same time. The best example which can be shown here is the telephone.



Sender/Source and Receiver/Sink



Figure 2.30



Receiver/Sink and Sender/Source



Full Duplex data transmission



2.8 Computer Networks and Computer Networking



What is a Computer Network? The computer system which is connects two or more computers is called a computer network. When a computer network is built, the resources of the computers can be commonly used. In building such a computer network, various communication devices and techniques are used to connect computers and other devices.
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Advantages of Computer Networks —



Speed Since the computers and other devices are well connected to one another in a computer network, it is possible to transmit data and information very easily and fast.



—



Cost The high cost for computer programes and devices can be easily reduced when a computer network is built. The reason for this high cost is that the computer software has to be bought separately for each computer when the computers are used separately. In computer networks, cost can be reduced by purchasing the relevant version of computer software which are designed for computer networks and installing it only in one central computer from where it can be accessed by the other computers in the network. There is no need to spend any money if we use Free and Open source Software (FOSS).



— Security Various steps are taken in a computer network to protect data and information, and on account of this high security is usually maintained in computer networks. — Ease in Centralized software management In computer network, it is possible to manipulate software installed in computers from one place. That means software can be centrally managed. —



Sharing of resources In computer networks, expensive special devices can be commonly used. For instance, only one printer is sufficient for many computers in a computer network.



— E-mail / Electronic mail Email can be used to exchange information very easily among computers.
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Disadvantages of Computer Networks —



In certain networks (e.g. Star), breakdown of the main computer can adversely affect the process of the entire computer system.



—



Communication of Data and information can be disturbed due to the errors of the network system.



—



There is a possibility to lose resources due to the errors of the network system.



—



Outsiders may access the network and rob data and information there.



—



The efficiency of the system may go down due to bottlenecks in the network.



—



Sometimes the user may not be able to access the required resources easily ( Eg: a shared printer being used by many users at the same time).



—



Controlling the network is not an easy task. It demands special computer software and specially trained officers.



Network Topology The way computers are physically connected is very important in computer networking. How the computers are physically connected to one another is called Network Topology. Computer networking can be done in various ways and some of the main ways are given below.
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•



Star Topology



•



Ring / Loop Topology



•



Bus Topology



•



Tree Topology
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Star Topology The computers are connected here in the shape of a star as shown in Figure 2.31. A computer or a hub or switch is used here in the middle to connect all the computers to one another. It is very easy to install a star network and it is relatively easy to



Figure 2.31 – Star Network



identify and correct errors there. Further, the main disadvantage of this network are the necessity to use a large number of wires to connect computers to one another and the fact that if the computer, hub or switch in the middle breaks down, the whole system will be broken.



Ring / Loop Topology



Figure 2.32 – Ring / Loop network



This network is arranged connecting computers to one another in the form of a ring or loop (Figure 2.32). Even though the need of a few wires to connect computers can be mentioned as an advantage, the main disadvantage in a ring network is that if one computer does not operate, the whole network will collapse. 48
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Bus Topology



Figure 2.33 – A bus network



This computer network is built centering on a main wire and connecting all the computers and other devices to it (Figure 2.33). The advantages of this are the need of a few wires and the convenience to fix computers and other devices. A main disadvantage of this is the fact that the whole network depends on the main wire. Further, closing the main wire at both ends using terminators is a difficult task.



Tree Topology Tree topology takes the shape of separated branches of a tree. (Figure 2.34) One advantage of this kind of a network is the possibility to control each branch separately. However, building and controlling this network can be a bit complicating task. Further, a main wire as in bus topology is used here to connect the branches of this network and the function of the network depends on it. This can be problematic.



Figure 2.34 – Tree Topology
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Main Types of Computer Networks As far as computer networks are concerned, we can identify three main types. They are, 1.



Local Area Networks (LAN)



2.



Metropolitan Area Networks (MAN)



3.



Wide Area Networks (WAN)



Local Area Networks (LAN) A computer network which is spread in a small area is called a Local Area Network. In most of the instances, this kind of network is limited to one building or else the network is built connecting a few places which are situated very close to each other. For instance, a computer network built in a school or a university can be called a Local Area Network.



Metropolitan Area Networks (MAN) Networks which are spread in a larger area than a Local Area Network but smaller than Wide Area Network are called Metropolitan Area Networks. A computer network which is maintained in a government institute can be cited as an example here. The relevant divisional institutes are operated while being connected to this network. For instance, a computer network which connects Divisional Secretariats can be called a Metropolitan Area Network.



Wide Area Networks (WAN) A computer network which is spread in a large area is called a Wide Area Network. The best example which can be given for this is the Internet. No geographical restriction can be shown in such a network. 50
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Common Network Devices It can be noticed that many devices are used in computer networks. Let us consider the details of the essential devices in computer networking.



MODEM The telephone line can be used to access Internet. The MODEM is a device that has to be used here to build the necessary relationship to connect the computer to Internet through telephone lines. The word MODEM is coined with the parts of the two words ‘MODulation’ and ‘DEModulation’. The task of Modulation is to convert Digital signals to Analog signals while the task of Demodulation is to convert Analog signals to Digital signals. Analog signals are used in general telephone lines and digital signals are used in computers. External MODEMs shown in Figure 2.35 and Internal MODEMs shown in Figure 2.36 are available in the market.



Figure 2.35 – An External MODEM Figure 2.36 – An Internal MODEM



Network Hub Network Hub is used in a computer network to connect several computers with one another. (Figures 2.37 and 2.38)



For free distribution



51



Figure 2.37 Network Hub



Figure 2.38 A computer network built using a Network Hub



Network Switch Network switch is used in a computer network to exchange data and information in a regular manner among the computers in the network (Figures 2.39 and 2.40). The main difference between Network Switch and Hub is that in a Hub the data are broadcasted to all the devices that are connected to it while in a switch the data are routed only to the relevant device.



Figure 2.39 A Network Switch



Figure 2.40 A computer network with the Network Switch



Network Interface Card (NIC) Network Interface Card is the card which contains the circuits which are necessary to connect your computer to a network (Figure 2.41). It can be observed 52
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that some Motherboards contain circuits which are necessary for networking (Figure 2.24).



Figure 2.41



Figure 2.42



A Network Interface Card



A back of a computer with a built-in Network Interface



Server Computer The computers which provide necessary services for a computer network are called server computers. Server computers possess a higher configuration than the normal computers.



Client Computer The computers which receive the services in a computer network are called Client Computers. For instance, when you use the Internet, your computer functions as the client computer and the computer which provides you with the service functions as the server computer.



2.9 Internet ARPANET Computer Network Project which was started in the latter part of 1960’s by the Advanced Research Project Agency (ARPA) under the Ministry of Defense of United States marks the beginning of Internet. The main objective of ARPANET network was to connect the computer systems in universities, research and other institutes scattered regionally, easily with one another.
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After being developed in the course of time, the ARPANET network which was initially started on a very small scale has developed today to Internet which we use now. Since a large number of computers are connected to Internet today, it has developed the world into a Global Village. There is neither an owner nor a controller for the Internet we use today. However, the Internet Societies (ISOC) which are established by Non-governmental International Volunteer Organizations set standards and ethics needed for Internet and they persuade people to follow those. The main objective of Internet Societies is to make the Internet a place which contains ethical and important information. Given below in Figure 2.43 is the way Internet is organized today.



Figure 2.43 – Present organization of Internet (only a rough chart)



We should connect with an Internet Service Provider (ISP), which are established locally or regionally, to get Internet and that Internet Service Provider will provide us the service by connecting to the international Internet service. 54
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Things required to access Internet Generally, the following things are required to access Internet. 1. A computer 2. A communication software 3. A telephone connection 4. A MODEM 5. An Internet Service Provider (ISP)



2.10 Intranet Intranet is a computer network which is arranged by a particular institute using the techniques of Internet in a way that it can be used only by the internal people of the institute and it is restricted only to the institute.



Assignment 2.4



1. If there is a computer lab established in your school, prepare a report on how that computer network was built. (Use your knowledge related to computer networking here). If there is no computer lab in your school, design a network which is most suitable to be installed there.



2. Since the internet has unlimited information today, make a discussion and prepare a report on the methods that could be used to extract only the information that we required.
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