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This refers to the advancements, innovations and developments in computer technology over a period of years.

Each generation has special characteristics and improvements. These are seen in areas of:


i. Technology used to build the computer.

ii. Internal organization of the computer.

iii. Programming languages.


THE FIRST COMPUTER GENERATION (1940-1956) 

CHARACTERISTICS

1 Computers used vacuum tubes and magnetic tubes for their internal operation to store and process information.

2 They used punched cards for input and output of information.

3 Programming language was in machine and assembly languages.

4 Computers had a very small storage capacity.

5 Computers were very big in size i.e. one computer would take up the entire room.

6 They were very expensive to buy.

7 Their rate of consumption was too high because of the big components.

8 They also generated a lot of heat.

9 They were very slow at processing information.

10 Computers could solve one problem at a time.

11 Computers were very difficult to operate. They could only be used by a few technical persons.


Examples of computers in this generation include;


i. ENIAC
-
Electronic Numeric Integrator and Computer.

ii. EDVAC
-
Electronic Discrete Variable Automatic Computer.

THE SECOND COMPUTER GENERATION (1956-1963)

CHARACTERISTICS

1 Computers used transistors for their internal operation. The use of transistors was to increase in the processing speed of computers.

2  There was introduction of high level programming languages for example, FORTRAN, COBOL e.t.c.

3 There was introduction of super computers for example, LARC (Live More Automatic Research Computer), IBM (International Business Machine) i.e. IBM 1401 and IBM 7070, UNIVAC (Universal Automatic Computer), Atlas Leo , Mark III and Honey well 200. 

4 Storage devices like magnetic tapes were also introduced.

5 The storage capacity was of computers was increased.

6 The speed of computers was increased by the introduction of transistors.

7 Devices like printers were also introduced.

8 Computers became less expensive.

9 The size of computers was reduced.

10 The rate of power consumption was reduced by the reduction in size.

11 They produced less heat compared to those in the first generation. 


THE THIRD COMPUTER GENERATION (1964-1971)


CHARACTERISTICS

1 Computers used integrated circuits (IC) which were semi conductor devices with several transistors built into one physical component.

2 There was introduction of operating systems such as MULTICS.

3 There was introduction of simpler programming languages such as BASIC (Beginners All-purpose Symbolic Instruction Code).

4 There was introduction of networking of computers.

5 There was a reasonable reduction in price of computers. Institutions like schools began purchasing them which made them popular.

6 There was a reduction in size of computers.

7 The rate of power consumption also greatly reduced.

8 Less heat production.

9 There was a great increase in the processing speed of computers.

10 Devices such as keyboards, monitors e.t.c. were introduced. Such devices were used to run different applications/programs.


Examples of computers in this generation include: IBM 300 and ICL 19000 series.

THE FOURTH COMPUTER GENERATION (1971-PRESENT)
CHARACTERISTICS

1 Computers use Large Scale Integration (LSI) and Very Large Scale Integration (VLSI) which both deal with number of electrons placed on a computer chip. It is the LSI and VLSI technology that gave rise to the development of microprocessors.

2 There was introduction of a variety of software.

3 There was development of microcomputers that are reasonably small in size.

4 There was development of the Internet, where computers are linked together to share information.

5 There was a reduction in the rate of power consumption.

6 A reasonably greater increase in the processing speed of computers.

7 Very high storage capacity of computers.

8 Produced less heat due to the small size.
THE FIFTH COMPUTER GENERATION (Present & Beyond)

The fifth computer generation is based on artificial intelligence, which is the ability of computers to think and reason like human beings. This generation is still in development though there are some areas where artificial intelligence has been witnessed.

CHARACTERISTICS

1 There is wireless communication i.e. through the use of mobile phones and the Internet.

2 Introduction of expert systems. An expert system is a computer program that helps users to solve problems that would require the assistance of a human expert. Examples include: typing tutor and Mavis beacon which teach computer users typing skills. 

3 Introduction of natural language systems. Computers shall be able to translate and interprete human natural languages like English to their own language.  

4 Video and tele-conferencing shall also be common where people can see, hear and talk to each other on a computer.
NB: Video conferencing is a technology that allows computer user to exchange both audio and video data.  

5 Computers shall be able to think and reason like human beings.

COMPUTERS TODAY

Definition of a modern computer

A computer is an electronic device that accepts input in form of data, processes the input, stores the processed input and outputs/produces the input in form of information.

In brief one can say that;

A computer is an electronic device that inputs data, processes the data, stores the data and outputs information using a set of instructions known as programs.

IMPORTANT TERMS IN THE DEFINITION

1. DATA
This is a collection of raw facts. OR One may define it as unprocessed information.
Whatever is put/fed into a computer is regarded as data.

TYPES OF DATA 
(i).   Textual data        - This type of data is in form of letters and words.
(ii).  Numerical data   - This is data in form of numerical form i.e. numbers like:                                        
                                      1, 2, 3, 4, 100, 600, e.t.c 
(iii)  Alpha-numerical data - This data in form of text, numbers and symbols i.e       
                                        a,b,c,1,2,3,$,% e.t.c
(iv). Graphical data - This is data in form of pictures or images. 
(v). Video data        - This data in video form.
(vi).  Audio data        - This is data in audio form i.e. the sounds entered into a 
                                    computer through the microphone constitute audio data. 


2. INFORMATION 
This is defined as processed data. OR One can define it as the processed facts.
 In other words whatever is produced or comes out of the computer is referred to as information. This information is the previous data that has now been worked upon (processed) by the processor. 


3. INPUT
This is data fed in the computer. The process of feeding data into a computer system is regarded as Inputting. 


4. OUTPUT 
This is information produced by the computer after processing.The process of producing information from a computer is termed as Outputting.

5. STORAGE
This is the recording of input/ data into the computer's memory for processing and future retrieval.


CHARACTERISTICS OF COMPUTERS
1 COMPUTERS ARE SPEEDY
Computers are quite faster in their operations as compared to man. They process millions of instructions per second (MIPS). Computer speed is measured in Megahertz (MHZ).


2 COMPUTERS ARE ACCURATE 
Computers hardly make mistakes.  They are capable of detecting and correcting any mistakes made.
However if wrong data is fed into the computer, wrong results are expected, hence the saying “Gabbage In Gabbage Out” (GIGO).


3 THEY ARE DELIGENT
Computers have the ability to perform the same task (work) over and over for a long period of time without getting tired or bored unlike human beings.


4 THEY STORE DATA
Computers have the ability to store data and information for future use. Computers store information in what is known as MEMORY.


5 THEY ARE VERSATILE
Computers have the ability to handle many tasks at ago. For example, printing text, typing text and playing music can all be done at the same time.


6 THEY HAVE ARTIFICIAL INTELLIGENCE
Computers are said to be artificially intelligent because they have the ability to receive instructions and provide correct solutions. 
To explain this; when you key in  a logical formula into a computer it becomes an instruction, and the computer uses its artificial brain (the processor) to interprete the  instruction so  as  to  provide you with  an answer.
Artificial intelligence is made possible by the various programs that computers have.
THEY ARE AUTOMATIC
Computers are automatic because they need less human effort and supervision to carryout their program routines.
THEY ARE ELECTRONIC
This means that computers need electricity to operate.
THEY ARE NEAT
They produce neat work as compared to human beings. They are systematic in writing text unlike humans that vary in handwriting.

7 THEY ARE EXPENSIVE
The initial cost of one obtaining a computer is too high. This I mean that alot of money is required for one to obtain a complete set of computer. Currently a brand new computer set is over one million Ug. Shs. 
The maintenance cost is also high. For example, buying hardware and software like Antivirus which needs to be updated almost every week.
THEY ARE FLEXIBLE
They are flexible because they can be used for many ways using a number of programs that they have. For example, they can be  used for playing music, watching Television channels, sending messages, making text documents like certificates, letters, memos, report, proposals  e.t.c.
ADVANTAGES OF COMPUTERS

8 THEY ARE TIME SAVING
Computers work at a greater speed compared to man, thereby saving time. Work that can take hours for man can be done within a very short period of time with a computer.
THEY STORE FACTS
Computers store data and information for future reference.
THEY PRODUCE BETTER QUALITY WORK
They are neat and have a systematic writing style unlike humans whose handwritings are always unreadable.
THEY ARE SPEEDY
Computers are faster at processing information compared to man. Complex calculations can be made by a computer within a very short time which may be difficult for man.
 THEY ARE ACCURATE
Work done by computers is more accurate compared to that done by man. This is because the chances of making mistakes with a computer are limited since it is capable of detecting and correcting mistakes made, like Grammar and Spelling errors.
THEY ARE FLEXIBLE
They can be used for a number of ways like typing documents, printing documents, music, games e.t.c. unlike other devices like radios or televisions that do specific roles. 
THEY PROVIDE ALOT OF INFORMATION
Computers provide a variety of information. This is made possible with the help of the Internet. Among the information provided include; E-news, health information, information about companies, historical information and on other topics depending on the user.
THEY HELP TO BREAK MONOTONY
Computers help to reduce boredom through a number of entertainments like games and music.
DISADVANTAGES OF COMPUTERS

1 Computers are expensive both to buy and maintain. 
A lot of money is needed to buy them and the maintenance costs are also high i.e. buying hardware and updating anti-viruses to prevent and scan viruses from the computer.

2 Computers lead to moral decay in the young generation.
This through some services provided by them like pornography that is poisonous to the young children

3 Computers are attacked by viruses which lead to loss of data.
Viruses are programs which copy themselves into a computer without the owner’s permission and spread with the aim of destroying data.

4 Computers also lead to health hazards like headache, backache due to over bending, fatigue and eye diseases such as eye strain. These can be witnessed after prolonged use of computers.
NB. Fatigue is a condition of being too much tired due to hard work.

5 Computers consume alot of electricity and the fact that they are electronic, their operation relies on power therefore they cannot be used in areas without it apart from some few like the laptops that can save their own power.  

6 Computers lead to unemployment. This is because they overtake work which would otherwise be done by man like assembling of products in big companies thereby making man go unemployed.

7 There is a constant change in technology of computers and when new models are manufactured, the old models get technically less competent and outdated. Therefore, they need to be changed with the changing technology which is very expensive.

8 Computers also lead to workers retrenchment.
Retrenchment is reduction in number of workers at jobs. This is after they have been replaced by the computers that are relatively faster at production with ability to work without getting tired.

9 Computers cannot think and reason like human beings, therefore frauds can be committed by one feeding wrong data into the computer or altering a program which yields wrong results.


10 Data on computers is susceptible to electric socks which lead to data loss.

Advantages of using computers for information processing include
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	Tasks can be completed faster because computers work at amazing speed.
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	Computers can process large amounts of data and generate error-free results, provided that the data is entered correctly.
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	Computers can store enormous amounts of data for future use.
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	The high reliability of components inside modern computers enables computers to produce consistent results.
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	Efficiency and productivity can be raised.
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	Running cost becomes lower in the long term.
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	Tasks can be completed with little human intervention (i.e., automatic).
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	Overall security can be raised due to less human intervention.
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	The management can observe new information and new trends more quickly.
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	Customer services can be improved due to more efficiently management and operations.
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	Computers with communicating capability can share data and information with other computers.


Disadvantages of using computers for information processing include
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	Initial investment cost can be high.
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	Extra cost is required to employ specialized staff to operate and design the data processing system.
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	Some jobs may be lost due to computerization and thus lower the morale of staff members.
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	Some staff has to be trained or retrained.
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	Face-to-face interactions among staff may be reduced.


Considerations before using computers for information processing include
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	Whether computerization can really solve the problem?
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	Is it cost effective in the long term?
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	Whether large amount of data has to be handled?
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	Is high processing speed really significant?
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	Can the present staff manage the system?
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	Will the change due to computerization lower the morale of staff?
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	How can the loss of jobs be handled properly?
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	What can be done to help staff adapt to computerization?


　ROLES OF COMPUTERS IN UGANDA TODAY
These can be divided into two i.e. Positive and Negative roles of computers.

POSITIVE ROLES

1 They are a source of employment to people like data entrants, software engineers, computer teachers, technicians, computer programmers, and other that deal in selling & distribution of computers and their accessories.


2 They are used in education as study tools and also offer video conferencing which helps to boost learning.

3 They help to store people’ information that can be referred to in the future.

4 They are used for home and leisure.  This is because they provide various entertainments like movies, music, games which help to reduce boredom. Home shopping can also be done using computers through the provision of catalogues on the Internet.  

5 They act as tools for research by scientists and students of both high school & higher levels of learning through a variety of information that it provides.

6 They help to improve the quality of work done in offices. This is because computer work is free from errors, and they have a neat and systematic writing format.
They help to ease communication i.e. through mobile phones where people can talk to one another, email messaging, tele-conferencing, audio-conferencing and video-conferencing.

7 They help to increase production unit in factories and companies. This is because they simplify complex tasks to simple terms which may be difficult for man, faster in production with ability to work for long hours without getting tired and can work in all condition with less supervision.

Other points refer to our chapter on USES OF COMPUTERS in the various areas.
NEGATIVE ROLES

1  They consume a lot of electricity thereby increasing one’s expenditure on electric bills proportionally by a large percentage.


2 They lead to unemployment. This is because jobs that people would do are being done by computers. They also replace man at work hence retrenchment. These all make man go without jobs. 


3 Computers enhance moral decay in the young generation. Some information and services like pornography provided by the Internet is poisonous to the young children and leads to behavioral decline in them.


4 They lead to health hazards. Over using a computer can lead to health problems like headache, eye strain, backache or fatigue.


5 Computers like mobile phones are used by thieves in communication and this increases the rate of crimes in the country.


6 They only concentrate in urban areas and some few rural areas with electricity since they are electronic. Therefore they cannot be used in areas without electricity.

LIMITATIONS OF USING COMPUTERS

These are factors that hinder effective use of computers. They include:

1. They need correct data to work

2. They are not creative but rely on what man has invented and discovered

3. They lack experience even after doing similar tasks over and over.

4. They lack natural intelligence therefore, they have no sense.

5. They cannot operate themselves but remain a man’s tool. Therefore man is their master.

6. Computers cannot carry out research and experiments on their own but used as a tool by man.


COMPUTER TERMINOLOGIES AND CONCEPTS
A. COMPUTER NETWORK
This is the interconnection of computers with the aim of sharing data, information and other limited resources/devices like printers, scanners e.t.c.

It can also be defined as a collection of computers and related devices connected in a way that allows them to share data, hardware and software.

B. INTERNET
This is the global connection of computers.
It can also be defined as a collection of interconnected computer networks over the world. 
C. INTRANET
This is a private network inside an organization or company.
An intranet also uses the same software like that used on the public Internet but it is only for internal use. 
D. EMAIL
Is an electronic message sent from one computer to another.
EMAIL ADDRESS
This is an account that allows one to send and receive electronic messages.
A PAGE
Is a piece of information on the World Wide Web.

E. A WEB-PAGE
Is any document created with Hypertext Mark-Up Language (HTML) that is part of a group of documents on the World Wide Web (WWW).

F. A WEBSITE
This is a collection of related web pages or files linked together on the World Wide Web (WWW).
TOPIC 2: COMPONENTS, CATEGORIES AND CLASSIFICATIONS OF COMPUTERS

THE COMPUTER SYSTEM

A computer system is a collection of interrelated computer components that work together with the aim of converting data into information.
 
It is a complete working computer fully connected with all its hardware, software, data and the user.


A computer system includes not only the computer butt also any software and peripheral devices that are necessary to make a computer function.

The components of a computer system are categorized into:


i. Hardware

ii. Software

iii. Human-ware

iv. Data
HARDWARE

Hardware are the physical/tangible parts of a computer system.
They are categorized into Internal and External hardware components.
EXTERNAL HARDWARE 

These are the physical parts found outside the system unit. They can easily be seen or touched without uncovering the computer (system unit). 

Examples of external hardware include: monitor, mouse, keyboard, floppy diskette, CD-ROM (Compact Disc Read Only Memory), Flash diskette, USB (Universal Serial Bus) devices like USB cables, Scanner, Printer, Joystick, Plotter, Speakers, Light pen, UPS (Uninterruptible Power Supply) e.t.c.

INTERNAL HARDWARE
his comprises of those parts that are found inside the system unit. One cannot see or touch them unless the system unit is uncovered.

Examples of internal hardware include: Mother board/ Main board/ Logic board/ System board, Processor/ Central Processing Unit (CPU),Hard disk drive (HDD), Compact disc drive (CD-drive), Floppy drive, Zip drive, Fans, Power supply, Electrical wires, RAM (Random Access Memory), CMOS battery, Bus cables, Electric wires, Cards i.e. Sound card, Video display card and Network Interface card (NIC) e.t.c.  
NB: A mother board is a physical hardware within the system unit where all other components (both internal and external) are connected/ plugged. It holds majority of the computer’s internal components like the processor chip/CPU chip, RAM chips (memory), mouse plug in, keyboard plug in, Bus connections, BIOS chips (Basic Input and Output System), expansion slots & cards e.t.c.

ii. SOFTWARE 

These are instructions designed in form of programs that tell a computer what to do. Therefore computer software are sets of instructions that command the operation of computer hardware. 

Software is divided into two broad categories i.e. 
a) System software - This is software that manages, controls and supports the   
     operation of the computer system. It is the back borne of the computer system.

b) Application software - This is software that helps individual computer users to solve their problems. They are the programs that are used by people to accomplish tasks on a computer. They include among others, Ms Word for typing letters, news letters etc, Ms Excel for calculations, Windows media player for playing music.
HUMANWARE
These are the computer users. It is divided into two categories i.e. End users and Information System Specialists. 
End users includes all people  who use computer programs like  typists, teachers, Disk Jokers (DJ’s), secretaries, etc to produce the information they want.
Information System Specialists include people who develop, design and maintain computer hardware and software like computer programmers, software engineers, technicians, system analysts, etc.  
  DATA
They are the raw facts to be entered into a computer. This sub theme has been discussed in our previous chapter of IMPORTANT TERMS USED IN THE DEFINITION of a computer.
cCATEGORIES OF COMPUTERS

DIGITAL COMPUTERS

These are computers that represent information by numerical (binary) digits. This is the modern version of computers being used today. The computer represents all the data one feeds in form of binary digits of 1 (ones) and 0 (zeros).
They are commonly used for administrative and commercial purposes because they provide high quality data transfer (manipulate data easily).
Examples of digital computers include:     

1 Desktop computers

2 Mobile phones

3 Calculators

4 Digital watches

5 Digital cameras

6 ATM machines  (Automated Teller Machine)

ANALOG COMPUTERS

These are types of computers which give data by continuous measurement of physical properties. They are usually special purpose computers designed to solve specific tasks. They are sensitive to environment and not common in the commercial world.  

These computers measure physical properties like speed, temperature, pressure, current, thickness of metals, distance etc.


Examples of analog computers include:

1 Voltmeter

2 Ammeter

3 Barometer

4 Thermometer

5 Anemometer

6 Hygrometer
NB: Analog computers operate by measuring quantities of physical properties.

COMPULSION BETWEEN DIGITAL AND ANALOG COMPUTERS

	DIGITAL COMPUTERS
	ANALOG COMPUTERS

	-They have no interference and background noise
	-Have interference and background noise.

	-Use binary codes to manipulate data.
	-Use changing phenomenon due to environment.

	-They are generally fast and cheap
	-Generally slow and expensive.

	-Data doesn’t degrade overtime during transmission
	- Data degrades overtime during transmission

	-Data  can be decompressed more accurately
	-Data  cannot be decompressed more accurately

	-Operate by counting bits
	-Operate  by measuring physical quantities

	-Bigger in size
	-Smaller in size

	-Store data permanently both internally and externally
	-Store data internally and temporarily 


HYBRID COMPUTERS

This is a combination of Analog and Digital computers. They combine both analog and digital properties. In this type of computers some calculations are performed on the analog position. Such computers are used for scientific applications and industrial control processes. 

CLASSIFICATIONS OF COMPUTERS

Computers are classified according to a number of ways. These include:

a) Classification according to size

b) Classification according to processing speed

c) Classification according to purpose

d) Classification according to process


A. CLASSIFICATION ACCORDING TO SIZE

Here computers are classified according to their size i.e. big, small and very small computers. Examples of computers in this classification include:

i) Super computers

ii) Mainframe computers

iii) Mini computers

iv) Micro/ Personal computers
SUPER COMPUTERS

These are big and fast machines that work on a small range of problems. They are faster in processing information and use multiple processors.

They are commonly used in complex scientific applications like weather forecasting which require a lot of computation power.

CHARACTERISTICS OF SUPER COMPUTERS

1. They have a high storage capacity.

2. They have a very high processing speed.

3. They are the biggest type of computers

4. They are the most expensive computers

5. They are the most powerful computers

6. They are commonly used in areas that are risky or inaccessible by human beings e.g. going to the sun, war places, in companies and industries like entertainment industry for heavy jobs.

MAINFRAME COMPUTERS

They are the second largest type of computers after the super computers. It can process millions of instructions per second and capable of accessing billions of data. 
CHARACTERISTICS OF MAINFRAME COMPUTERS

1. They support a wide range of peripherals
2. They have a high processing speed
3. They are bigger than mini computers
4. They have a high storage capacity
5. They support a wide number of users i.e. 500-1000 users at the same time.
6. They are sensitive to temperature changes i.e. humidity, dust etc. therefore should be kept in air conditioned rooms.
MINI COMPUTERS

They are the third largest type of computers after the mainframe computers. They offer less work and their performance is far smaller than that of mainframe computers. They are widely used in air traffic control, factory automation and other places.
CHARACTERISTICS OF MINI COMPUTERS
1. They are physically smaller than mainframe computers.

2. They support a limited number of peripherals.

3. They have a lower speed compared to mainframe.

4. They have a lower storage capacity compared to mainframe.

5. They support a limited number of users i.e. 50-500 users compared to mainframe.

MICRO/ PERSONAL COMPUTERS (PC)

These are small computers that are most commonly used type of computers in the world today. All the system resources i.e. monitor, mouse, keyboard, system unit etc. are allocated to a single user (can be used by one person at a time). This is where they derive their name “PERSONAL COMPUTERS”. 

Types of personal computers include:

1 Desktop computers

2 Tower-model computers

3 Portable computers

DESKTOP COMPUTERS

This is a type of personal computers where the system unit sits on the desk or table hence the name DESKTOP. 

TOWER-MODEL COMPUTERS

This is a type of personal computers which has a tall and narrow system unit that usually sits on the floor.

PORTABLE COMPUTER

These are personal computers that can easily be carried from one place to another and used in all environments i.e. with and without power. They are also divided into sub groups as below:

I. Palmtops/ Handheld computers
These are small portable computers which fit in the hand/ palm of the user. Hence the name PALM-TOP or HAND-HELD.
An example is the mobile phone.
Laptop computers
These are small personal computers that sit on a lap thus the name LAP-TOP. They are small in size and have a low weight which makes them easy to carry from one place to another. They have a hargeable battery that makes them be used even without electricity.


II. Notebook computers
These look similar to laptops but far smaller than them to the size of an exercise book, thus the name NOTE-BOOK. 


III. Personal Digital Assistants (P.D.A) 
These are small personal computers that are used to accomplish specific tasks. They include digital watches, digital cameras, calculators, etc.


CHARACTERISTICS OF MICRO COMPUTERS

1. They are small in size compared to others.
2. They are relatively cheap.
3. They are more reliable.
4. They are portable hence they can be easily carried from one place to another.
5. They support a limited number of peripheral devices.
6. They are fast at processing information.
7. They can store their own electricity i.e. laptops
B. CLASSIFICATION ACCORDING TO PURPOSE
This is grouped into two:

i. Special purpose computers
ii. General purpose computers
SPECIAL PURPOSE COMPUTERS

These are computers which are made to carry out specific/special tasks. Such computers include devices incorporated in missiles, building lifts, calculators, digital watches etc.

GENERAL PURPOSE COMPUTERSE

  
These are computers which are designed to carryout a wide variety of tasks. The tasks include among others, analyzing results, making reports, recording data, managing databases, keeping date and time, performing calculations etc.

Examples of such computers include: personal computers, Desktop publishing computers, relational database computers etc.

General purpose computers are slow compared to special purpose computers. This is because their working time includes time for processing results.

C. CLASSIFICATION ACCORDING TO PROCESSING SPEED 

This classification groups computers according to their speed of processing data. It classifies the various processors that determine the speed of computers. Since 1978, Intel processors have been manufactured, which are generally slower. They include 8088 processor, 80286 processor, 80386 processor and 80486 processor to the Pentium family of processors which are a little bit faster. 

Pentium processors include:

1 Pentium Pro
2 Intel Celeron
3 Pentium MMX
4 Xeon processors
5 Pentium I
6 Pentium II
7 Pentium III    and
8 Pentium IV
The current processor is Pentium IV with a speed greater than 1 Gigahertz (1 GHZ). Pentium IV is a high version processor because it is capable of processing big sums of data within the shortest time possible. Therefore computers with this type of processor are the fastest and best personal computers today.

HOW A COMPUTER WORKS

A computer uses different hardware and software to work well.
The different kinds of hardware include:

1. Input hardware

2. Processing hardware

3. Storage hardware

4. Communication hardware

5. Output hardware

A computer uses Input devices to feed all types of data into the system unit. The input devices convert all types of data into digital form.

The computer processes all types of data using the CPU as a processing device.

NB: The CPU processes data and information which was converted by input devices.

Computers bring out information using output devices. These convert data into a format understandable to human beings.

Computers use storage devices to store data and information before and after processing.

Communication devices are used to transfer data, instructions and information to and from different parts of the computer.

See diagram below. 

COMPUTER HARDWARE

Computer hardware are the physical/ tangible components of the computer system. Hardware consists of the parts that one can physically touch, hold and move.

Hardware components are categorized into a number of groups which perform related tasks. These categories include

1 Input hardware

2 Output hardware

3 Storage hardware

4 Communication hardware

5 Power hardware

6 Processing hardware


INPUT HARDWARE

These are devices/ gadgets/ tools that enter/ feed data into a computer. It consists of several devices and each of them plays a special role during the process of feeding data into the computer. 

1 Examples of Input devices include;
Optical scanner

2 Keyboard

3 Mouse

4 Digital camera

5 Voice Recognition Equipments (VRE)

6 Touch pad

7 Light pen

8 Touch screen

9 Digitizer
1. KEYBOARD
This is an electronic mechanical component designed to enter alpha-numerical data into a computer by stalking the keys. The keyboard is composed of buttons that are pressed to form words on the computer. Stalking is the act of pressing a key on a keyboard.
The keyboard is divided into 6 major parts which include; 
- alpha-numeric key part or the keyboard area or the typewriter area.
- the functional key area
- the numerical keypad area
- the cursor control keys
- the shortcut keys
- the special purpose keys 
See diagram below
The Alpha-numeric key part
This consists of alphabetical characters i.e. A-Z and numerical keys i.e. 0-9
The Functional key area
This consists of functional keys from F1-F12.
The Numerical keypad
This part of the keyboard consists of only numerical keys 0-9 and some numeric symbols i.e. the plus symbol, the asterisk, the minus etc. The numerical keypad also has a NUM-LOCK key that is used to switch it on and off.
The cursor control keys
This consists of the four arrow keys i.e. left arrow key, right arrow key, up arrow key and down arrow keys that are used to move the cursor to the left, right, up and down the document respectively.
The shortcut keys
These are not common on all keyboards. They include keys like  
                       SOME NOTES MISSING HERE
The special purpose keys
This part consists of keys that are used to perform special purposes on a computer. They include keys like insert, page up, page down, home key, delete key, print screen etc.  

TYPES OF KEYBOARDS
i) The 82 keyboards
ii) The 102 keyboard
iii) The 103 keyboard
iv) The 105 keyboard

IMPORTANT KEYS ON A KEYBOARD

The Enter key
This is used to move the cursor to a fresh/ new line in a program. It is also used to accept or allow commands in windows explorer.
The Space key
It helps to create space between words or characters on a computer.
The Caps Lock key
This key is used to change the keyboard to upper case and small case. Upper case is capital letters and small case is small letters. In other words the caps lock key enables the keyboard to type either capital or small letters.
The Backspace key
This is used to erase or rub text in a program. It acts as the rubber of the computer. It also helps to move to the location of a folder in windows explorer.     
The Shift keys
These help one to type upper symbols or characters on keys e.g. %, $, @, ? etc. They also help to change the keyboard to upper case and small case when pressed simultaneously with a key. I call them shift keys because they are two on the keyboard i.e. the left shift and the right shift key. They however serve the same purpose.
The Escape key (ESC key):
This is used to alter or quit a program.
The Control (CTRL) key and ALT key:
This keys are used in combination with other keys to form commands. i.e. CTRL + A for Select All, CTRL + S for Save, ALT + F4 for closing a document etc. 
The Arrow keys:
These are used to direct the direction of movement of the cursor on the screen. That is why they are referred to as cursor control keys because they control the movement of the cursor on thee screen. They include the left arrow keys for moving the cursor leftwards, right arrow key for moving the cursor right wards, down arrow key for moving the cursor downwards and the up arrow key for moving the cursor upwards of the documents.
The TAB key:
This is used for tabulation or creating tabs between text. 

2. THE MOUSE
It is an input device which enables on to move the pointer and select object on the screen.
It is a pointing device used to manipulate data on the screen. It two push buttons for its input process i.e. the left and the right buttons.

TYPES OF MOUSE
DESKTOP MOUSE
This has a ball on the underside with a pair of push buttons on top that are used for clicking.
TRACKBALL MOUSE
This has a huge ball (trackball) on top with a pair of push buttons that are used for clicking.
DIAGRAM HERE
TOUCHPAD MOUSE
This has a flat smooth rectangular surface with two buttons. It works by sensing the human fingure on its rectangular surface and its pointer moves in the direction of the fingure. This type of mouse is common with laptops. 
LANGUAGE USED WHEN WORKING WITH A MOUSE
Mouse pointer
It is an arrow-like image used to point at various objects on the screen. 
                                                                              mouse pointer
Clicking
This is the act of pressing the left button of the mouse.
Right Clicking
This is the act of pressing the right button of the mouse.
Double Clicking
This pressing the left button of the mouse twice rapidly.
Click and Drag
This is holding down the left button of the mouse as well as moving the mouse at the same time.
Drag and Drop
For example of a file, dragging will move a file from its original position/ location while dropping will put it in a new destination.

NB: Dragging is the act of holding the left button of a mouse as well as moving the mouse.
Cursor
This is also known as the insertion point. It is a stick-like image where new text is inserted. Every new word written is placed in the position of the cursor.
OPTICAL SCANNER
This is used to copy photographs  or text  directly into a computer. A scanner  works  by  converting pictures or text into a format understandable by the computer.
NB: They work like photocopying machines.                  


3. DIGITAL CAMERA
It is used to enter photographs directly into a computer. Digital computers can be used in the same way as traditional cameras but instead of storing images on rolls of films which require developing, the images are stored digitally in the memory housed within the camera.


4. JOYSTICK
A joystick looks so much similar to a car gear. Its flexible i.e. it can move in all directions. It is used for playing computer games.   


5. VOICE RECOGNITION EQUIPMENT (VRE) 
This is used to enter sound into a computer. They analyze and classify speech into digital codes for entry into a computer. An example of voice recognition equipments is a microphone.

6. LIGHTPEN
It is a very small object in a pencil/ pen shape with a sharp pointer that is directed on different parts of the screen to select items.
7. WEBCAM
It is a small digital camera mounted on a monitor to allow a two communication involving not only just text communication but also sound and verbal communication                          

                                              OUTPUT HARDWARE

These are devices that bring out processed data from the system unit. A computer’ output device accepts information from the system unit and produces it in a suitable format understandable to human beings.

One can say that output devices are those which the computer uses to communicate to users. They include monitors, printers, speakers, projectors, plotters, fax mail machine etc.
A computer can output information in the following ways; 
- Text
- Graphics
- Sound
- Light
- Videos
- Display and print-outs 
 CATEGORIES OF COMPUTER OUTPUT
There are basically two categories of computer output. They include hardcopy and
 
Hardcopy
This is information produced on a tangible medium e.g. paper, cloth, plastic, etc.
Or It can be defined as printed output. A hardcopy output can be touched, seen and read.
The main hardcopy producing devices include printers, plotters and fax mail machine.

Softcopy
This is information produced on an intangible medium. A softcopy output cannot be touched but can be seen, heard and read. The main softcopy output devices include: 
- Visual Display Unit like monitor/ screen, projector.
- Speakers
- Light Emitting devices   etc.


                        FUNCTIONS OF VARIOUS OUTPUT DEVICES 

1. SPEAKERS
These produce output inform of sound e.g. music, speech or other sound.
DIAGRAM HERE
PROJECTORS
These are devices that are used to magnify or display computer output on a white coloured screen. They are best used with presentation programs such as PowerPoint. They are used in seminars, churches, classrooms, cinema halls for big audience.  
PLOTTERS
These are used to put out large format graphics/ text on paper with coloured paint. They are used in drawings where a high degree of accuracy is required. E.g. drawing bill boards, drawing construction plans, drawing machine parts, etc.
 MONITOR/ SCREEN
It is a television like device used to display information from the computes’ system unit. Information displayed by the monitor can only be seen and read but cannot be touched.
The size of a monitor is measured in inches i.e. 14 inches, 17 inches, and 21 inches screen.
TYPES OF MONITORS

A) MONOCHROME MONITORS
This displays one colour such as green, amber or white against a contrasting background which is usually black. These monitors are used to display text only where the user does not need to see colour graphics.

B) COLOURED MONITORS
This displays a variety if colours ranging from 16 colours to 16 million colours. Today most monitors are coloured.
The screen is made up of small square units known as PIXELS. The number of pixels determines the resolution of the screen. 

Resolution reefers to the clarity and sharpness of images formed on the screen. 

C) CRYSTAL LIQUID DISPLAY (LCD)
D) CATHODE RAY TUBE           (CRT)

2. FAX MAIL MACHINE
This is a device that transmits and receives an image of a document over a telephone line. 

3. LIGHT EMITTING DEVICE
These are small devices that emit light. They are used to indicate various events such as power on, a hard disk in operation and to monitor other control applications e.g. traffic lights, aeroplane control etc.

4. PRINTERS
A printer is an output device that is used to print computer output on paper.

TYPES OF PRINTERS

A. Impact printers
B. Non-Impact printers  

                                   IMPACT PRINTERS

These are printers that produce hardcopies with their print heads physically touching the print media.

Impact printers strike an ink ribbon onto the paper to produce a text or an image during printing.
Examples of print medium include;
1 Cloth
2 Paper
3 Plastic
4 Fiber
Examples of impact printers include;

1 Character printers

2 Line printers

3 Dot matrix printers

CHARACTER PRINTERS

These are low speed printers which use an action of a type-writer of printing one character or letter at a time. Examples include; Daisy wheel printer.

Advantages of character printers

1. They do not need electricity.
Disadvantages of character printers

1. They cannot support more than two users
2. It is not easy to delete in case of a mistake.
3. They are very tiresome because they need a lot of energy.
4. They make a lot of noise during printing.
5.  They are time consuming because they are very slow.
6. They need special paper i.e. stencil
LINE PRINTERS
These are printers that a whole line of characters at once. They print from one end of paper to another. Examples of line printers include Dot matrix printer.

DOT MATRIX PRINTERS

These have a set of pins on their print heads. When printing, these pins create a pattern of dots on paper to form a character. Thee quality of printed character depends on the number of pins that are contained on a print head.
Common print heads have an arrangement of 24 pins.
Examples of dot matrix printers include: Epson LQ 1170/ P2 with 24 pins and Epson FX 880 with 9 pins.

CHARACTERISTICS OF DOT MATRIX PRINTERS

1. They are widely used for commercial printing.
2. They are not expensive compared to LaserJet printers. 
3. They can print various font styles.
4. They are speedy i.e. about 160CPS (Characters Per Second) or 3PPM (Pages Per Minute).
ADVANTAGES OF DOT MATRIX PRINTERS

1. They are speedy i.e. 160CPS or 3PPM.
2. They are not expensive.
3. They are widely used for commercial printing because they are cost effective.
4. They can print in various font styles.

DISADVANTAGES OF DOT MATRIX PRINTERS

1. They make a lot of noise during printing.
2. They do not support use of more than two colours unlike inkjet printers.
3. Their print heads suffer from over heating due to prolonged hitting of the print medium which causes delay due tto time spent to cool the head.
4. They require a lot of energy.
5. They normally need special paper known as a stencil.
NON IMPACT PRINTERS 


These are printers that produce hardcopies without their print heads physically touching the print medium. 

Examples of non impact printers include:

1 Inkjet printers

2 DeskJet printers

3 LaserJet printer

4 Bubble Jet printer

5 Thermal printer

INKJET PRINTERS

These are non impact printers which work by spraying ink liquid to form a character or image.

Examples of inkjet printers include: 

1 HP DeskJet 690C colour printer

2 Lexmark

3 DeskJet 930C 

4 DeskJet 

ADVANTAGES OF INKJET PRINTERS

1. They print high quality print outs.
2. They support the use of many colours.
3. They are speedy.
4. They do not make a lot of noise like type-writers.
5. They can be instructed i.e. colour, page orientation etc unlike dot matrix printers.
DISADVANTAGES OF INKJET PRINTERS

1. Some are very slow compared to others for example HP DeskJet.
2. Some are very expensive in terms of costs.
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