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1. Operating Computer Devices
1.1 Introduction to Digital Literacy
Digital literacy refers to the ability to use digital technologies effectively and appropriately to access, create, and communicate information. In today's digital age, it's crucial for personal, academic, and professional success.
Importance of Digital Literacy:
· Enhanced communication
· Improved problem-solving skills
· Increased employability
· Access to vast information resources
· Participation in the digital economy
INTRODUCTION TO COMPUTERS.
Definition of a Computer:
1. A Computer is an electronic device that operates (works) under the control of programs stored in its own memory unit.

1. A computer is an electronic machine that processes raw data to give information as output.

1. An electronic device that accepts data as input, and transforms it under the influence of a set of special instructions called Programs, to produce the desired output (referred to as Information).

A computer automatically accepts data & instructions as input from an Input device, stores them temporarily in its memory, then processes that data according to the instructions given, and finally transfers the processed data (Information) to an Output device.

Explanations;

1. A computer is described as an electronic device because; it is made up of electronic components and uses electric energy (such as electricity) to operate.

1. A computer has an internal memory, which stores data & instructions temporarily awaiting processing, and even holds the intermediate result (information) before it is communicated to the recipients through the Output devices.

1. It works on the data using the instructions issued, means that, the computer cannot do any useful job on its own.  It can only work as per the set of instructions issued.  

A computer will accept data in one form and produce it in another form.  The data is normally held within the computer as it is being processed.

Program:
1. A computer Program is a set of related instructions written in the language of the computer & is used to make the computer perform a specific task (or, to direct the computer on what to do).

1. A set of related instructions which specify how the data is to be processed.
1. A set of instructions used to guide a computer through a process.

Data:

Data is a collection of raw facts, figures or instructions that do not have much meaning to the user.

1. Data may be in form of numbers, alphabets/letters or symbols, and can be processed to produce information.

TYPES OF DATA.

There are two types/forms of data:

1. Digital (discrete) data:
Digital data is discrete in nature.  It must be represented in form of numbers, alphabets or symbols for it to be processed by a computer.

0. Digital data is obtained by counting. E.g. 1, 2, 3 …
1. Analogue (continuous) data:

Analogue data is continuous in nature.  It must be represented in physical nature in order to be processed by the computer.

0. Analogue data is obtained by measurement.  E.g. Pressure, Temperature, Humidity, Lengths or currents, etc
0. The output is in form of smooth graphs from which the data can be read.
Data Processing:
1. It is the process of collecting all items of data together & converting them into information.

1. Processing refers to the way the data is manipulated (or handled) to turn it into information.

The processing may involve calculation, comparison or any other logic to produce the required result.  The processing of the data usually results in some meaningful information being produced.

Information:

Information is the data which has been refined, summarized & manipulated in the way you want it, or into a more meaningful form for decision-making.

1. The information must be accurate, timely, complete and relevant.

Comparison between Data and Information.

	Data
	Information

	1. Unprocessed (raw) facts or figures.

1. Not arranged.
1. Does not have much meaning to the user.
1. Cannot be used for decision-making.
	1. It is the end-product of data processing (processed data) 
1. Arranged into a meaningful format.
1. More meaningful to the user.
1. Can be used to make decisions.



Characteristics / Features of a Computer.

Before 20th century, most information was processed manually or by use of simple machines.  Today, millions of people are using computers in offices and at home to produce and store all types of information 

The following are some of the attributes that make computers widely accepted & used in the day-to-day activities in our society:

1. Speed.

Computers operate at very high speeds, and can perform very many functions within a very short time.


1. Accuracy:

Unlike human beings, computers are very accurate, i.e., they never make mistakes.  

A computer can work for very long periods without going wrong.  However, when an error occurs the computer has a number of in-built, self-checking features in their electronic components that can detect & correct such errors.  


Usually errors are committed by the users entering the data to the computer, thus the saying Garbage in Garbage Out (GIGO).
This means that, if you enter incorrect data into the computer and have it processed, the computer will give you misleading information.

1. Reliability.

The computer can be relied upon to produce the correct answer if it is given the correct instructions & supplied with the correct data.

Therefore, if you want to add two numbers, but by mistake, give the computer a “Multiply” instruction, the computer will not know that you intended to “ADD”; it will multiply the numbers supplied.




1. Consistency:

Computers are usually consistent.  This means that, given the same data & the same instructions, they will produce the same answer every time that particular process is repeated.

1. Storage:

0. A computer is capable of storing large amounts of data or instructions in a very small space.

0. A computer can store data & instructions for later use, and it can produce/ retrieve this data when required so that the user can make use of it.  

0. Data stored in a computer can be protected from unauthorized individuals through the use of passwords.

1. Diligence:

Unlike human beings, a computer can work continuously without getting tired or bored.  Even if it has to do a million calculations, it will do the last one with the same speed and accuracy as the first one.

1. Automation:

A computer is an automatic device.  This is because, once given the instructions, it is guided by these instructions and can carry on its job automatically until it is complete.

It can also perform a variety of jobs as long as there is a well-defined procedure.
1. Versatile:

A computer can be used in different places to perform a large number of different jobs depending on the instructions fed to it.

1. Imposition of a formal approach to working methods:

Because a computer can only work with a strict set of instructions, it identifies and imposes rigid rules for dealing with the data it is given to process.


CLASSIFICATION OF COMPUTERS

Computers can be classified according to the following factors:

1. Physical size & processing power.
1. Purpose for which they are designed.
1. Functionality (Method/ mode of operation).

1. CLASSIFICATION ACCORDING TO PHYSICAL SIZE.

Computers can be classified into 5 main groups according to their size as:

1. Supercomputers.
1. Mainframe computers.
1. Minicomputers.
1. Microcomputers.
1. Portable computers (Laptops, Notebooks & Palmtops).

Supercomputers.

Supercomputers are the fastest, largest, most expensive & also the most powerful computers available.

They are very fast in processing.  They can perform many complex calculations in a fraction of a second.

Most Supercomputers use multiple processors.  In this case, a single task is split among the processors for faster execution.  However, all the processors are controlled by a single central processor. 

Supercomputers generate a lot of heat, & therefore require special cooling systems.  Sometimes, the whole CPU is deeped in a tank containing liquid Fluorocarbon to provide cooling.

Supercomputers are very large & heavy, and are usually kept under special environmental conditions (i.e., in a special room).

They are operated by computer specialists.  A Supercomputer can be operated by over 500 users at the same time.

Areas where supercomputers are used:
Supercomputers are mainly used for complex scientific applications that involve many calculations & require a lot of computational power.  Some of the applications that use supercomputers include; 

1. Weather forecasting.
1. Petroleum research.
1. Defence and weapon analysis.
1. Aerodynamic design and simulation.

Note.  These tasks use large amounts of data, which need to be manipulated within a very short time.


Examples of Supercomputers:

1. CRAY T3D, NEC-500.

Mainframe computers.

Mainframes are less powerful & less expensive than supercomputers.

They are big in size but smaller compared to Supercomputers.

Are powerful computers with very high capacities of Main storage.  They also have a large backing storage capacity.

Have a very high processing speed, i.e., can process large amounts of data very quickly.

They can support a large number of peripherals of different types (can support between 5–300 terminals).

They can handle hundreds of users at the same time, e.g., they can be operated by 200 users at a time.

Mainframe computers are general-purpose, and can handle all kinds of problems whether scientific or commercial.

Areas where mainframe computers are used:
Mainframe computers are mostly found in government departments, big organizations and companies which have large information processing needs, e.g., they are used;

1. In Banks & Hospitals for preparing bills, Payrolls, etc.

1. In communication networks such as the Internet where they act as Servers.

1. By Airline reservation systems where information of all the flights is stored.

Examples of Mainframes:

1. IBM 4381.
1. ICL 39 Series.
1. CDC Cyber series.

Minicomputers.

A Minicomputer is physically smaller than a mainframe.  However, it can support the same peripheral devices supported by a mainframe.

A Minicomputer can support several users at a time, e.g., can be operated by 6 users at a time.  Several workstations/ terminals are connected to one central minicomputer so that the users connected can share its resources (C.P.U time, storage, etc).

Minicomputers are easier to manufacture & maintain compared to mainframes.
Minicomputers are cheaper than the mainframes, but more costly than the microcomputers.

They handle small amounts of data, are less powerful, & have less memory than the mainframes. 

Minicomputers are slow compared to mainframe computers.


Areas where minicomputers are used:
Minicomputers are used mainly in:

1. Scientific laboratories & research institutions.
1. Engineering plants/factories to control of chemical or mechanical processes.
1. Space industry.
1. Insurance companies & Banks for accounting purposes.
1. Smaller organizations as Network Servers.

Example of Minicomputer:

1. PDP-8 built in 1965 by Digital Equipment Corporation in U.S.

Microcomputers.

Microcomputers are the PCs mostly found today in homes, schools & many small offices.  They are called Personal Computers (PCs) because they are designed to be used by one person at a time.

They consist of very few connected units, i.e. can support very few peripheral devices (usually 1 or 2).

The data processing in microcomputers is done by a Microprocessor (a single chip containing the Arithmetic Logic unit & Control unit).

Microcomputers are smaller in size & also cheaper than minicomputers.  Their design is based on Very Large Scale Integration (VLSI) that confines several physical components into an IC.

They are less powerful than minicomputers & their internal memory is smaller than that of minicomputers.  

Areas where microcomputers are used:
Microcomputers are commonly used in:

1. Training and learning institutions such as schools.
1. Small business enterprises, and 
1. Communication centres as terminals.  

Microcomputers have become very popular because of the following reasons:

1. Are cheaper than both mini & mainframe computers.
1. Are very fast (i.e. have high processing speeds).
1. Small in size, hence they occupy less space in an office.
1. Are more energy efficient (i.e., consume less power).
1. Are more reliable than the early Mainframe computers.

Examples:

1. IBM PCs such as Apple Macintosh, Dells, Compaq, etc.

Laptops & Notebooks.

A Laptop is a PC sufficiently small & light such that a user can use it comfortably on his/her lap.  It is designed to be used by placing it on the lap.


1. Laptops are very small in size & are portable.  They are small enough to fit inside a briefcase; still leaving room for other items.

1. A Laptop computer operates mainly on electricity or by rechargeable batteries.

1. Laptops normally have in-built disk drives & Flat screens (Liquid Crystal Displays).

1. Can only support a limited number of peripheral devices.

1. Have limited storage capacities.

Note.  The smaller computers like Laptops tend to be more expensive than Desktop computers because of the following reasons:

4. The technology of producing smaller devices is expensive.
4. They are convenient because they are portable.
4. They have advanced power management capabilities (they consume less power since a laptop can operate on rechargeable batteries).

Palmtops.

Palmtops are small enough to fit in the pocket, and can be held in the palm when being used.

1. Have limited storage capacities.
1. Palmtops are mainly used as Personal Organizers, with some minimal programs for calculations, Word processing, Spreadsheets, & E-mail.

Example of a Palmtop; Personal Digital Assistant (PDA).
Desktop computer.

This is the name given to any computer designed to be used when placed on a desk in an office environment.


1. They are not portable.


Examples of desktop computers:

1. Home computer.

This is a low-cost microcomputer of limited capability designed for domestic use.  It has programs that are used typically for computer games or controlling family finances.

1. Personal computer (PC).

This is a microcomputer designed for independent use by an individual at work or in the home mainly for business purposes.

1. A PC can support only 1 user at a time.

1. PCs are mostly used in offices, schools, business premises, and at home for various applications like computer literacy, Games, Database management, Accounting, Word processing, Telecommunications, etc. 

1. A PC can be connected to a mini & mainframe computer so as to enable the user access the facilities offered by the larger machines.

1. Workstation.

A workstation is usually a desktop computer with all the facilities but interlinked to a network.


A typical workstation works in a similar way to a Personal computer.  However, it is more advanced than a typical PC in the following ways:

1. It is larger & more powerful than a PC.  E.g., workstations use 32-bit microprocessors, while PCs use 16-bit microprocessors.
1. It has in-built capabilities for its interconnection & operation with other computers, i.e., it is fully connected to a computer network as any other computer on the network in its own right.
1. It has high resolution graphics.
1. It has a Multi-tasking operating system, i.e. it is able to run multiple applications at the same time.

An Embedded computer.

This is a computer that is within another device or system but is not accessed directly.  E.g., there are embedded computers operating within Petrol pumps, Watches, Cameras & Video recorders.

1. CLASSIFICATION ACCORDING TO PURPOSE.

Digital computers can be classified further according to the tasks they perform either as:

1. General-purpose.
1. Special purpose
1. Dedicated computers.

General-purpose computers.

General-purpose computers are designed to perform a wide variety of tasks.  They use specifically written instructions (programs) to carry out the desired processing tasks.

Example;

A single computer can be used to process documents, perform calculations, process the Payroll, simulate the loading on a bridge, process Insurance policies, and play games, among others.  



Examples of general-purpose computers: Mainframes, Minicomputers, Microcomputers & Laptops used in most offices & schools.

Special-purpose computer.

A special-purpose computer is designed to handle/accomplish a particular specific task only.

Such computers cannot perform any other task except the one they were meant to do.  Therefore, the programs which are used in a special-purpose computer are fixed (hard-wired) at the time of manufacture.

For example; 

In a computer Network, the Front End Processor (FEP) is only used to control the communication of information between the various workstations and the host computer.

A Special-purpose computer is dedicated to a single task; hence it can perform it quickly & very efficiently.

Examples of special-purpose computers:

1. Robots used in a manufacturing industry for production only.
1. Mobile phones used for communication only.
1. Calculators that carry out calculations only.
1. Computers used in Digital watches.
1. Computers used in Petrol pumps.
1. Computers used in Washing machines.
1. An Automatic pilot – a computer dedicated to the task of operating an aircraft.
1. A Word processor – a special-purpose computer used in the production of office documents, letters, etc.

Reasons why a Mobile phone is regarded to be a computer.
1. It is electronic.
1. Has a screen.
1. It has a Keypad.
1. Has a Memory.
1. It is programmable.

Dedicated computer.

A Dedicated computer is a general-purpose computer that is committed to some processing task; though capable of performing a variety of tasks in different application environments.
E.g., the computer can be dedicated to carrying out Word processing tasks only.

1. CLASSIFICATION ACCORDING TO FUNCTIONALITY.

Usually, there are two forms of data; Digitaldata, and Analoguedata.  Computers can be classified according to the type of data they can process as either.  

1. Digital computers.
1. Analogue computers, or
1. Hybrid computers. 

Digital computers.

This is the most commonly used type of computers.  

A Digital computer is a computer that operates on discrete data only.  It can process both numeric & alphabetic data within the computer, e.g., 0, 1, 2, 3…, A,B,C….

Their operation is based on 2 states, “ON” & “OFF” or on digits “1” & “0”.  Therefore, any data to be manipulated by a digital computer must first be converted to digital form.

Their output is usually in form of numbers, alphabets, & symbols.

Digital computers are usually general-purpose computers; hence, they are widely used in different areas for data processing.

Most of the devices found at homes today are digital in nature.

Digital computers are less accurate, i.e. may not solve all your problems since the facilities provided are generalized.   

Examples:

1. A Television with a button which is pressed to increase or decrease the volume.
1. Digital watches.
1. Calculators.
1. Microcomputers.  They are said to be digital because they posses the ALU.

Analogue computers.

An Analogue computer is a computer that operates on continuous data.

They carry out their data processing by measuring the amount of change that occurs in physical attributes/quantities, such as changes in electrical voltage, speed, currents, pressure, length, temperature, humidity, etc.

An Analogue computer is usually a special-purpose device that is dedicated to a single task.  For example, they are used in specialized areas such as in:
1. Scientific or engineering experiments,
1. Military weapons,
1. Controlling manufacturing processes like monitoring & regulating furnace temperatures and pressures.
1. Weather stations to record & process physical quantities, e.g., wind, cloud speed, temperature, etc.

The output from analogue computers is in form of smooth graphs produced by a plotting pen or a trace on a Cathode Ray Tube (CRT) from which the information can be read.  


Note: Analogue computers usually use one characteristic, e.g. a length, to give information about another physical characteristic, such as weight.

Analogue computers are very accurate & efficient since they are dedicated to a single task.

They are very fast since most of them use multiple processors.

Examples of analogue devices:

2. The computer used to control a flight simulator for training pilots.

The computer responds to the Cockpit simulator control movements made by the pilot to physically change the environment so that the pilot feels as if he were controlling an actual aeroplane.

2. A Bathroom scale.

It uses the weight of a person to move a pointer smoothly/continuously over calibrated scale, which shows the person’s weight.  

2. Thermometer.

It uses a volume of Mercury to show temperature.  The Thermometer is calibrated to give an exact temperature reading.

2. Speedometer.

In Speedometer, the rotation of the wheel is converted to a voltage, which causes a pointer to rotate over a dial calibrated in Km/h or Miles/h.

2. A Petrol pump measures the rate of flow of Gasoline (petrol) & converts the volume   delivered to 2 readings; one showing the volume & the other showing the cost.

2. A Post-office scale converts the weight of a parcel delivered into a charge for posting.

2. A Monitor with knobs that are rotated to increase brightness.
2. A Television with knobs that are rotated to increase or decrease the volume.

2. A Radio with a knob that slides in a slot to increase volume.

Hybrid computers.

Hybrid computers are designed to process both analogue & digital data.  They combine both the functional capabilities of the digital and analogue computers.  

Hybrid computers are designed by interconnecting the elements of a digital computer & analogue computer directly into one processor, using a suitable interfacing circuitry.

Hybrid computers are more expensive.

Example;

In a hospital Intensive Care Unit, an analogue device may be used to measure the functioning of a patient’s heart, temperature and other vital signs.  These measurements may then be converted into numbers and send to a digital device, which may send an immediate signal to the nurses’ station if any abnormal readings are detected. 

























LESSON 2


PARTS OF A COMPUTER.

A computer is made up of a collection of different components that are interconnected together in order to work as a single entity.

A Computer consists of the following parts/devices: -
1. The System Unit.
1. Input devices.
1. Output devices.
1. Storage devices.

System Unit.

This is the casing (unit) that houses electronic components such as the ‘brain’ of the computer called the Central processing Unit (CPU) and storage devices.  

The components in the System unit include: -

1. Central Processing Unit (CPU), which is also referred to as Processor.
1. Motherboard.
1. Power supply unit.
1. Memory storage devices.
1. Disk drives, which are used to store, record and read data.

Types of System units
There are two makes of System units:

1. Tower style system unit

This system unit is made to stand alone.  They are designed to be placed on the floor.

0. Tower style units have more space for expansion than the typical desktop units.

1. Desktop system units

Desktop units lie on the desk with the monitor resting on top of the system unit.
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Features of the System unit.
0. It houses the CPU.
0. It connects to all peripheral devices using ports.
0. It has the computer’s Power switch.

The Central processing unit (CPU) 

This is the brain of the computer, and carries out all the processing within the computer.

Input devices.

These are the devices used to enter/put data into the computer.

1. They accept data for processing & convert it into a suitable form that the computer can understand.

Examples: Keyboard, Mouse, Joysticks, Light pen, Scanner, etc.		

The Keyboard 

The keyboard looks like a typewriter, and has letters, numbers and other keys through which data is entered into the computer.

To enter data & instructions into the computer, the user should press the required keys.

The Mouse 

It is a pointing device that enables the user to issue instructions to the computer by controlling a special mouse pointer displayed on the screen.

Output devices.

Output devices are used to give the end results of data that was entered into the computer.

1. They extract/ disseminate processed data (information) from the computer.
1. They accept data from processing devices & convert it into human sensible form.

Examples: Screens (Monitors), Printers, Graph plotters, Speakers, etc

The Monitor 

It is a television like screen used for displaying output.  When you type a letter or number on the keyboard, it shows up on the monitor.

Note.  The monitor enables the user to monitor/track or see what is going on in the computer.

Printer 

Printers are used to create permanent copies of output on paper.

Computer peripherals.

A computer is basically made up of a system unit and other devices connected to the system unit called Peripheral devices.

Peripheral devices are the elements (components) connected to the system unit so as to assist the computer satisfy its users.  

Peripheral devices are connected to the System unit using special cables called data interface cables that carry data, programs & information to and from the processor.  The cables are connected to the system unit using connectors called Ports.

Examples of peripheral devices include;
1. Monitor, 						- Keyboard, 					- Mouse
1. Printer.						- Modem.						- Speakers.
1. Plotter.
Review Questions.

1. List down the components that make up a computer.
1. Clearly draw and label the main physical parts of a simple computer system.
1. What are computer peripherals?
1. (a). Name and explain the two main divisions of computer storage.
(b). Give two common examples of secondary storage devices.
1. Name two output devices.
1. (a). Explain the term System unit.
(b). Name some of the components found in the System unit.
(c). Give three features of a computer’s System Unit.
1. Why is the screen also called a Monitor?
1. What is a Mouse in relation to computing?

DEVELOPMENT OF COMPUTERS.

HISTORY OF COMPUTING.

Before 1900, most data processing was done manually using simple tools like stones & sticks to count and keep records.
Around 2000 years ago, Asian merchants came up with a special calculating tool called Abacus that could be used to calculate large figures.

An Abacus is made up of a rectangular frame and a crossbar at the middle.  It is fitted with wires or strings running across from the frame to the crossbar.

How to represent a number using an Abacus.

Each bead in the lower row has a value of 1, while each bead in the upper row has a value of 5.  To represent a number, the bead is moved to the crossbar.  Those beads away from the crossbar represent zeros. 

The Figure below represents the number 6908 (Six thousand nine hundred and eight).
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After Abacus, the first machine that is usually regarded as the forerunner of modern computers was named the Analytical Engine, and was developed by an English mathematician called Charles Babbage.

In 1939, Professor Howard Aken of Horrard University designed the first computer-like machine named Mark 1.  Since then, a series of advancements in electronics has occurred.  With each breakthrough, the computers based on the older form of electronics have been replaced by a new “generation” of computers based on the newer form of electronics.


COMPUTER GENERATIONS.

A Computer generation is a grouped summary of the gradual developments in the computer technology.  The historical events are not considered in terms of individual years, but are classified in durations (a period of more than a year).

1ST Generation computers (1946 – 1956).

The 1st generation of computers used thousands of electronic gadgets called Vacuum tubes or Thermionic valvesto store & process information.  
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								Vacuum tube
The tubes consumed a lot power, and generated a lot of heat during processing due to overheating.

The computers constantly broke down due to the excessive heat generated, hence were short-lived, and were not very reliable.

They also used Magnetic drum memories.

Cards were used to enter data into the computers.

Their internal memory capacity was limited.  The maximum memory size was approx. 2 KB (2,000 bytes).

The computers used big physical devices in their circuitry; hence they were very large in size, i.e. the computer could occupy several office blocks.  For example, ENIAC occupied an area of about 150m2 - the size of an average 3-bedroom house.  

They were very slow - their speed was measured in Milliseconds.  E.g., ENIAC (the earliest electronic computer) could perform 5,000 additions per second & 300 multiplications per second.

The computers were very costly - they costed millions of dollars.

Examples of 1ST Generation computers:

1. ENIAC (Electronic Numerical Integrator And Calculator) built in 1946 for use in World War II.  It contained 18,000 Vacuum tubes.

1. EDVAC (Electronic Discrete Variable Automatic Computer) developed in 1945 by Dr. John Von Neumann.  It was the first computer that used instructions stored in memory.

1. UNIVAC (UNIVersal Automatic Computer).

1. IBM 650.
1. LEO (Lyon’s Electronic Office).

2ND Generation computers (1957 – 1963).

The 2nd generation computers used tiny, solid-state electronic devices called Transistors.  The transistors were relatively smaller, more stable & reliable than vacuum tubes.
[image: 㿷ᛇΐ]
						Transistor

The computers consumed less power, produced less heat, were much faster, and more reliable than those made with vacuum tubes.

They used Magnetic core memories.

RAM Memory size expanded to 32 KB.

Their operation speed increased to between 200,000 – 300,000 instructions per second.  Their speeds were measured in Microseconds.  E.g., a computer could perform 1 million additions per second, which was comparatively higher than that of the 1st generation computers.

The computers were smaller in size & therefore, occupied less space compared to the 1st G computers.

They were less costly than the 1st G computers.

Examples of 2nd Generation computers:

1. NCR 501, IBM 300, IBM 1401, IBM 7070, IBM 7094 Series & CDC-6600 Mainframe computers.
1. ATLAS LEO Mark III.
1. UNIVAC 1107.
1. HONEYWELL 200.

3RD Generation computers (1964 – 1979).

Used electronic devices called Integrated Circuits (ICs), which were made by combining thousands of transistors&diodes together on a semiconductor called a Silicon chip.
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The processing speed increased to 5 Million instructions per second (5 MIPS).

The storage capacity of the computers (i.e., the RAM memory sizes) expanded to 2 MB.

They were smaller in size compared to 2nd generation computers.

The computers used a wide range of peripheral devices.


The computers could support more than user at the same time.  They were also able to support remote communication facilities.

Magnetic disks were developed for storage purposes.


The 1st microcomputer was produced during this period (1974).

Examples of 3rd Generation computers:

1. IBM 360, 370; 
1. ICL 1900 Series; 
1. 8-bit Microcomputers & PDP-11 Mainframe computers.

4TH Generation computers (1979 – 1989).

The 4th generation computers used Large Scale Integrated (LSI) circuits &Very Large Scale Integrated (VLSI) circuits.  These circuits were made by compressing more tiny circuits and transistors into even smaller space of the silicon chip.
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The computers were small, and very fast.  Their processing speeds increased to 50 Million instructions per second.

Had large storage capacity, i.e., their memory sizes expanded to several hundred Megabytes.

Memories used included Magnetic disks, Bubble memories & Optical disks.

Examples of 4th Generation computers:

1. IBM 308 and 4300; 
1. Amdahl 580
1. Honeywell DPS-88
1. Burroughs 7700, and the 16-bit & 32-bit microcomputers.  The first microcomputer was called Apple II.

5TH Generation computers (1990 – Present).

In this generation fall today’s computers.

The technologies used are Parallel architectures, 3-Dimensional circuit design&super conducting materials.  

These technologies have led to the development of computers referred to as Supercomputers, which are very powerful, and have very high processing speeds.  Their speeds are measured in Nanoseconds&Picoseconds.

They are able to perform parallel (or multi-processing) whereby a single task is split among a number of processors.

The memory sizes range between 1 Gigabyte & 1 Terabyte. 

The computers are designed using VLSI and the Microchip technology that has given rise to the smaller computers, known as Microcomputers used today.

The computers have special instruction sets that allow them to support complex programs that mimic human intelligence often referred to as Artificial Intelligence.  Such programs can help managers to make decisions and also provide critical expert services to users instead of relying on human professionals.

Review Questions.

1. Briefly describe the history of computers.
1. (a). What do you mean by computer generations?
 (b). Describe the FIVE generations of computers in terms of technology used and give an 
example of a computer developed in each generation.
(c). Compare computer memory sizes during the Five computer generation periods.
1. What was the most remarkable discovery during the second computer generation?
1.  (a). Technology is the basis of computer classification.  Based on this, explain briefly the 
difference between the first three computer generations.
(b). What is so peculiar in the fourth and fifth generation of computers?
1. Match the following generations of computers with the technology used to develop them.

	Generation
	Technology

	First generation
	4. Very Large Integrated Circuit

	Second generation
	4. Thermionic valves (Vacuum tubes)

	Third generation
	4. Transistors

	Fourth generation
	4. Integrated Circuits



1. Give four characteristics of First generation computer.
1. Write the following abbreviations in full:

0. ENIAC
0. VLSI
0. IC

1. What is Artificial Intelligence?

FACTORS THAT DETERMINE THE TYPE OF COMPUTER.

1. Type of processor (Central processing unit – CPU)

Microcomputers use microprocessors, which are manufactured on a single chip, as their CPU.  
In larger computers such as supercomputers, mainframe & minicomputers, the processing is carried out by a number of separate, high-speed components instead of a single processor.

1. Processing speed.

Every computer has a clock that drives its operations.
Larger computers have faster clocks and therefore can process many instructions per second compared to small computers, which have slower clocks.

1. Amount of Main memory (RAM).

All computers have some amount of RAM (Random Access memory), which is used to hold the instructions required to perform a task.

Larger computers have more RAM and therefore can handle large volumes of data & also support many and sophisticated programs which might require large memory sizes.

1. Storage capacity of the Hard disk.

The storage capacity is the amount of space that is available for storing the instructions required to manipulate data.

Larger computers have higher storage capacities than microcomputers.

1. Cost of the computer.

The cost of computers is directly related to the size.  Microcomputers are less costly compared to minicomputers, mainframes or Supercomputers.

1. Speed of Output devices.

The speed of an output device is determined by the amount of information that can be printed in a specified amount of time.

The speed of microcomputer output device is less than that of the larger computers in that:

For a microcomputer, the speed of its output device is measured by the number of characters printed per second (cps).  For larger computers, their output devices are faster and their speeds are measured depending on the number of lines or pages printed per minute (lpm / ppm).

1. Number of users who can access the computer at the same time.

Most microcomputers can support only 1, 2 or 3 users at the same time.  However, they can be networked to share resources.  
Larger computers can support hundreds of users at the same time.

Review Questions.

1. Briefly explain five factors that can be used to determine the type of a computer


Comparison between a Computer and Calculator.


	Computer
	Calculators

	1. Costly due to the technology used.

1. Bigger in size.
1. Operate at very high speeds.
1. Are more accurate – they give up to over 10 decimal places of accuracy.
1. Flexible – can be used in solving any problem.
1. Work under the control of programs.

1. Support a variety of peripherals, e.g. keyboard, mouse, light pen, printer, etc.
1. Have large internal memory of several KB’s.

1. Support large Backing storage media.

1. A computer can support several people at the same time.
1. Have got telecommunication capabilities.
1. Require well-monitored environmental conditions.
	1. Cheaper – they imitate simple computer technology.
1. Comparatively smaller.
1. Slower than computers.
1. Less accurate – most calculators give up to 8 dp of accuracy.
1. Mostly used for numerical calculations involving arithmetic/ mathematical operations
1. Calculators are non-programmable, but if programmable, the range is limited.
1. They only use Display units & Keyboards of limited capabilities.
1. their internal memory is very small.  Most calculators only use Registers for temporary storage during calculations.
1. Some calculators have got some sort of fixed Backing store, though very limited.
1. A calculator can serve only 1 user at a time.

1. Have no telecommunication capabilities.
1. Do not require well-monitored environmental conditions.



Review Questions.

1. State three methods of classifying computers.  In each case, list the different types of computers.
1. What is a Personal computer?
1. Differentiate the following types of computers.
2. Supercomputer and Mainframe computer.
2. Minicomputer and a Personal computer.
2. Special-purpose (dedicated) computers and General-purpose computers.
2. Desktop computers and Laptop computers
1. Briefly describe terms “Analogue” and “Digital computers” as used in computer science.
1. Give three examples of Special-purpose computers.
1. Name any FOUR classes of computers based on size and complexity.

ADVANTAGES OF USING COMPUTERS.

Computers have many advantages over other types of office and business equipments that are used for data processing functions.  Some of the advantages are:

1. Computers process data faster:

The processing speed of a computer when measured against other devices like typewriters & calculators is far much higher.

1. Computers are more accurate & reliable:

Computers produce more accurate results as long as the correct instructions & data are entered.  They also have the ability to handle numbers with many decimal places.

1. Computers are more efficient:

A computer requires less effort to process data as compared to human beings or other machines.

1. Computers can quickly and effectively store & retrieve large amounts of data.

1. They are very economical when saving information, for it can conserve a lot of space.

1. Computers occupy very little office space.

1. Computers help to reduce paper work significantly.

1. Computers are flexible:
A computer can perform a variety of jobs as long as there is a well-defined procedure.

1. Computers are cheap:

They can be used to perform a number of organizational functions/ activities, which are meant for individual persons, hence reducing the number of employees & the costs.

1. Computers enhance security & confidentiality:

Data stored in a computer can be protected from unauthorized individuals.

1. Have made communication easier.

1. Computers produce better information:

Computer output is usually tidy and error-free (accurate).

1. Computers reduce the problems of data or information duplication:

1. Computers can operate in risky environments, e.g. volcanic sites, dangerous chemical plants, where human life is threatened:

DISADVANTAGES OF USING COMPUTERS.

1. Computers are very costly in terms of purchase & maintenance.

1. Computers can only be used areas where there is source of power.

1. Requires skilled manpower to operate, i.e., one has to have some knowledge so as to operate a computer.

1. The records are usually kept in a form that is not visible or human-readable.  This makes it difficult to control the contents of the computer’s master file.

1. A computer, like any other machine can break down.

1. Information stored in computers can easily get lost due to power interruptions or machine breakdown.

1. A computer doesn’t have its own intelligence, i.e., it cannot do any useful job on its own, but can only work as per the set of instructions issued.

1. Installation of computers causes retraining or retrenchment of staff/ employees.

1. The computer technology is changing very fast such that the already bought computers could be made obsolete/ out dated in the next few years.  

In addition, this rapid change in the computer technology makes computers & related facilities to become outdated very fast, hence posing a risk of capital loss.

1. The emergence of computers has increased the rate of unemployment since they are now being used to perform the jobs, which were done by human beings.

1. Computers have led to increase in computer crimes especially in Banks.  The computer criminals steal large amounts of funds belonging to various companies by transferring them out of their company accounts illegally.  In addition, they destroy vital data used in running the companies.

AREAS WHERE COMPUTERS ARE USED.
The following are some of the areas where computers are used:

1. Supermarkets.	
1. Supermarkets and other retail stores use computers for stock control, i.e., to help them manage their daily activities.
The stock control system keeps record of what is in store, what has been sold, and what is out of stock.  The Management is automatically alerted when a particular item or items are running out of stock and need to be reordered.

1. For calculating customer’s Balance.

1. For production of receipts.

1. It can be used as a barcode reader.

1. Industries.	

	The use of computers has made Industries more productive & efficient.  They are used:

1. To monitor and control industrial processes.  The industries use remote controlled devices called Robots.  A Robot is a machine that works like a human being, but performs tasks that are unpleasant, dangerous, and tedious to be done by human beings.

1. For management control, i.e. to keep track of orders, bills and transactions.

1. By companies as a competitive tool.  E.g., they are used to assist in defining new products & services.  They also help industries form new relationships with suppliers and therefore, enable the producers maintain a competitive edge against their competitors.

1. For advertisement purposes, which enable an industry to attract more customers.

1. Banks/Insurance industries	

Computers are used by Banks & Insurance industries:

1. To manage financial transactions.  They use special cash dispensing machines called Automated Teller Machines (ATMs) to enable them provide cash deposit & withdrawal services.

1. For processing of Cheques.

1. For preparation of Payrolls.

1. For better record keeping and processing of documents.

1. To provide electronic money transfer facilities.

1. Process control.

Computers are used in production environments such as factories to control chemical & mechanical processes.  The computers are usually loaded with specialized programs & each computer is designed to do a specific job.

1. Hospitals.

Computers are used in hospitals:

4. To keep & retrieve patient’s medical records.
4. For automatic diagnosis of diseases like Cancer, electro-cardiogram screening & monitoring.
They are used to get a cross-sectional view of the patient’s body that enables physicians to properly diagnose the affected part of the body with high levels of accuracy.  
4. In medical equipments, e.g. blood pressure monitors, blood analyzers, etc.

4. To control life-supporting machines in the Intensive Care Units (ICU).

4. To enable medical experts in different countries to share their expertise or labour, thus reducing the transportation of patients & professionals.

1. Offices.

5. For receiving & sending of messages through e-mails, fax, etc.
5. Production of documents.
5. Keeping of records.

1. Government Institutions.

Computers are used in government ministries & agencies:

6. To store/keep records and improve the efficiency of work within the Civil service.
If computers were not used, the large number of files in government registries would make information recovery extremely difficult.

6. To produce bills & statements.

1. Education.

Computers are widely used in the teaching & learning process.  Learning and teaching using computers is referred to as Computer Aided Learning (CAL) and Computer Aided Teaching (CAT).

7. Computers are used in learning institutions (schools & colleges) as teaching aids, i.e. to help in teaching various subjects.

E.g., they are used to demonstrate experiments in subjects like Chemistry or Physics using a special program that can illustrate them on the screen through a process called Simulation.

7. To assist the Long distance learning in universities usually referred to as the Open University Concept.

7. To analyze academic data.

7. Computers are used in Aviation for training of pilots.  Flight simulators are used to monitor the control movements made by the pilot while the computer is used to physically change the environment so that the pilot feels as if he were controlling an actual aircraft.

1. Research.

Computers can be used for research in various fields.  They are used by:

8. Scientists to analyse their experimental data, e.g., in weather forecasting.

8. Engineers & Architects to design & test their work.

8. Computers have greatly assisted in space exploration.

1. They are used to study the movement of stars.
1. They have made manned & unmanned space exploration possible – they are used to launch space vehicles and monitor the flights & activities both onboard and around them. 

1. Communication industry.

The integration of computers & telecommunication facilities has made the transmission and reception of messages very fast and efficient.

9. They are used in telephone exchanges to switch incoming & outgoing calls.

9. For sending & receiving electronic messages, e.g. fax and e-mails, if connected to a computer network.

1. Transport industry.

Computers are used in:

10. Automobile traffic control, e.g., to monitor vehicle traffic in a busy town.
10. Railway corporations to co-ordinate the movement of their goods & wagons.

10. Shipping control.  The computers are used for efficient management of fleets & communication.

10. Airports (Airline industry).  The computers are used;

1. To control the movement of aircrafts, take off & landing through the use of radar equipment.
1. Making reservations (booking purposes).
1. Storing flight information.

1. Police (Law enforcement agencies).

11. Computers are widely used in fighting crime.  The Police use computers to keep databases on fingerprints and also analysed them.

11. The Police also use computers for face recognition, scene monitoring & analysis, which help them to arrest traffic offenders and criminals.

The information held in computers such as fingerprints, photographs and other identification details helps law enforcers to carry out criminal investigations speedily.

1. Defence.

12. Computers are used in electronic news gathering, efficient communication, detecting and tracking of targets; in radar systems, warning systems & in guided missile systems.
12. Computers are used in military defence equipments, e.g. Fighter jets, Rockets, Bombers, etc.

1. Multimedia applications.

13. Computers are used to prepare business presentations for advertisement purposes.

The presentations are done using overhead projectors attached to computers running slide shows & digital video clips taken using a Camcorder.  An overlaid voice is used to describe the product.

13. Computers are used in music related equipment such as Synthesizers.
13. In entertainment (i.e., games & movies), computers are used to add stereo sound & digital video clips, which make games more realistic.

13. In Education & Training, Multimedia discs are used as teaching aids for all types of subjects.

1. Domestic and Entertainment systems.

Computers are used at homes:

14. For watching movies, playing music and computer games.
14. For storing personal information.
14. For calculating and keeping home budgets.
14. For shopping purposes.  They provide people with lists of shopping items as well as their prices.  They also provide electronic money transfer facilities.

14. In household items, such as, Microwave ovens, Televisions, etc. 

1. Library services.

Computers can be used in a library:

1. To enable the library personnel to easily access & keep updated records of books and other library materials.
1. To search for book titles instead of using the manual card catalogue.

1. Employment.

The emergence of computers has provided employment opportunities to very many people.

Review Questions.

1. Explain exhaustively the importance of computers in the following areas: 
1. Industries.
1. Hospitals.
1. Education
1. Research.
1. Communication industry.
1. Law enforcement agencies.
1. Domestic and Entertainment.
1. Explain various ways computers have been mostly used in our country.
1. List down and explain 6 uses of computers in our society.
1. Explain the similarities and differences between human beings and computer systems.
LESSON 3
COMPUTER LABORATORY.

Definition:

A Computer laboratory is a room that has been specially prepared to facilitate installation of computers, and provide a safe conducive environment for teaching & learning of Computer Studies.


SAFE USE & CARE OF COMPUTERS (COMPUTER HYGIENE)

Computer systems are expensive to acquire & maintain, and should therefore be handled with great care.  Most computer breakdowns are caused by failure to follow the correct instructions on use of equipment, carelessness, and neglect.

Computer hygiene involves keeping the computers in good care & order.

Factors to consider when preparing a computer laboratory.

The following factors must be considered when preparing a computer laboratory:

1. Security of the computers, programs and other resources.
1. Reliability of the source of power.
1. Number of computers to be installed, and the amount floor space available.
1. The maximum number of users that the laboratory can accommodate.

Requirements of a Computer Laboratory.

1. Standard and Enough furniture.
1. Good ventilation.
1. Reliable & Enough source of power supply.
1. Free from Dust and Moisture.
1. Enough floor space.
1. Proper cabling of electric wires.
1. Fire fighting equipment.
1. Good lighting equipment.
1. Strong rooms & doors for the security of computers.
SAFETY PRECAUTIONS & PRACTICES IN A COMPUTER LABORATORY.

After establishing the computer laboratory, a number of safety precautions, rules, and practices need to be observed in order to avoid accidental injury to the users, damage of computers or lack of a conducive environment for teaching and learning.

The safety precautions and practices include;

1. BEHAVIOUR IN THE COMPUTER LABORATORY.

The following rules must be followed in and around a computer laboratory.

0. Entering the computer room.

1. Only authorized people should enter the computer room.
1. Remove your shoes before entering the computer room to prevent dust.
1. Avoid smoking or exposing computers to dust.  This is because; smoke & dust contain small abrasive particles that can damage computer components and cause wearing of the moving parts.
1. Do not carry foods such as Toffees, chocolates, chewing gums, & drinks/beverages to the computer room.  

Food particles may fall into the moving parts of the computer and damage them.  Liquids may spill into the computer parts causing rusting or electrical faults.

1. Collect any waste materials (e.g., paper bits) which might be lying in the computer room & put them into the dustbin.
1. Avoid unnecessary movements, because you may accidentally knock down the peripheral devices.
1. Computer users should be trained on how to use computers frequently.
1. Computer illiterates should not be allowed to operate the computers.
1. Shut the door of the computer room properly.

0. Starting and shutting down the computer.

1. Always follow the proper procedure for starting & shutting down the computer to avoid loss of data and damage to computer programs.

1. Avoid turning the computer on&off frequently as it is harmful.  Every time a PC is turned on, the internal components get heated and again cool down when the computer is turned off.  As a result, the circuit boards expand & contract and this can badly affect the solder-joints of the computer.

1. Do not open up the metallic covers of computers or peripheral devices without permission and particularly when the computer’s power is still on.

1. PROTECTION AGAINST FIRE AND ACCIDENTS.

Fire outbreaks in the laboratory can be caused by either:

1. Inflammable chemicals, such as those used for cleaning & servicing the computer equipment.
1. Electrical faults, such as open wires or cables.
1. Smoking.

1. Keep the chemicals away in a store after using them to avoid any accidents.

1. Ensure that all electrical wires are properly insulated.  Open wires or cables must be properly covered with an Insulating tape or replaced with new ones as they can cause fire leading to damage of equipment.

1. The computer room must always have a gaseous fire extinguisher especially those containing Carbon dioxide in case of any accidents.

Note. Water based or Powder extinguishers should not be used in the computer room because; they can cause damage to computer components.

Water causes rusting of the metallic parts and short circuits, while Powder particles normally settle on storage devices and may scratch them during read/write operations.

1. Any incidence that may result in damage to equipment should be reported to the person in charge of the laboratory.
1. No student should attempt to repair the equipment as this may lead to complete damage of the equipment.

1. INSULATION OF CABLES.

1. All power cables in the computer room must be properly insulated and laid away from busy pathways in the room (i.e., preferably along the walls).  This prevents the user from stumbling on the cables, which might cause electric shock or power interruptions.

1. System cables should be of the best quality & type, and should also be properly clipped (fixed).
1. The cables should be handled carefully especially at the ends to avoid breaking the pins.

1. STABLE POWER SUPPLY.

Computers are delicate devices that require a stable source of power.

1. Ensure that there is a steady flow of input power to the computer in order to prevent loss of data or information & also prevent damaging the computer’s secondary storage media.

Note.  Power from main supply is not always stable and may sometimes experience power surges or under voltage (also referred to as Brownout).  To protect the computer from being damaged due to power instabilities especially in areas where power fluctuates, avoid connecting it directly to the main supply.  Instead, it is important to connect the computer to a special power correction equipment or device such as a Stabilizer or Uninterrupted power supply /source (UPS), then connect the UPS to the main supply.
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The UPS gets charged when the main power is on.  When the main power goes off, the UPS gives some sound (usually a beep) to alert the user.

Functions of the UPS

1. It regulates power from an unstable power source to the required clean stable voltage.

1. It prevents power surges and brownouts that might destroy the computer.

1. It temporarily provides power to the computer in case of the main power failure.  This allows the user to save his/her work and shutdown the computer using the correct procedure.

1. Alerts the user of any power loss (by beeping).
To ensure that work continues even in the absence of main power, organizations that give important services such as banks, schools, & hospitals usually install devices that provide alternative sources of power such as standby generators, solar panels, rechargeable batteries, etc that automatically comes on in case of a power failure.  Such devices are referred to as Power backups.

However, note that, power from a generator must pass through a UPS before being fed to the computer, because it is also not stable.

1. Ensure that all power or electrical sockets are firmly fixed.



1. BURGLAR PROOFING.

Physical access to the computer room should be restricted to ensure that only authorized persons get access to the computers.

To prevent unauthorized access to the computer room, the following controls should be implemented:

1. Fit strong metallic grills and locks on the doors, windows & roofs (in case the roofing is weak).

1. Lock the doors, (i.e., keep the computers in a strong room, which should remain firmly locked when not in use).

1. Avoid welcoming strangers into the computer room.

1. Use of Personal Identification cards.

1. Use of fingerprint identification.

1. Install security alarms at strategic access points so as to alert the security personnel in case of a break in.

1. Use of special voice recorders that would be able to analyse the voice of a trespasser & check against the database containing the voice patterns of valid users.

1. Secure/protect the computers with Passwords to minimize chances of theft.

1. VENTILATION.

Both computers and human beings emit heat energy into the environment.  Therefore, the computer room must have good circulation of air to avoid overheating and suffocation. 

Proper ventilation enables the computers to cool, and therefore, avoids damaging the electronic parts.

The following facilities can ensure proper ventilation in a room:

1. The room should have large & enough windows & doors.
1. Installing an air-conditioning system.
1. Installing cooling fans.
1. Avoid overcrowding of either machines or people in the room.

1. DUST CONTROL

1. Set up the computer laboratory in a location away from excessive dust.
1. Remove your shoes before you enter the computer room to prevent dust.
1. The computer room should be fitted with special curtains that would reduce entry of dust particles.
1. The floor should be covered with Carpets in order to absorb dust, and also absorb the noise made by chairs.
1. Cover the computer devices with Dust covers when not in use or when cleaning the computer room.

NB:  If the environment is dusty, the computers should be regularly serviced to get rid of harmful dust.
The service should include; blowing dust from the System unit, cleaning the floppy drives, cleaning the Keyboard, cleaning the Monitor externally, and also cleaning all peripheral devices such as Printers and Mouse.

1. DUMP CONTROL.

Humidity in the computer laboratory must be regulated to remain at an optimum 50%.  If the humidity is low, it allows static electricity to build up and causes damage to sensitive electronic components.  Similarly, high humidity of over 70% causes rusting of the metallic parts of the computer system.

To eliminate low humidity, place humidifiers in the room, while high humidity can be controlled by installing dehumidifiers in the room.

1. HANDLING OF MATERIALS & EQUIPMENT.

Computer devices must be handled with a lot of care as they are extremely fragile and can easily get damaged.  Dropping or bumping can cause permanent damage on the device, e.g., to transport the System unit always handle it on its frame.

1. Always use the manufacturer’s shipping carton when transporting the devices.
1. Do not place heavy objects on the computers.
1. Protect the computer devices especially the Monitor & the disks from any electrostatic discharge.

1. The computer devices should not be exposed to direct sunlight or warm objects.  This causes the internal components of the computer to get heated, and as a result, effects the computer’s solder-joints.

1. Students should only perform operations on the computer that they are sure of and under supervision.  If in doubt, the student should ask to ensure that no damage is caused due to lack of proper knowledge.
1. Computer equipment should be regularly checked and serviced.

Floppy disk management.

Floppy disks are used to store data, and if properly taken care of, they reduce the likelihood of destroyed or corrupted data.

Note.  Data is very difficult & expensive to reconstruct, unlike application software, which can easily be re-loaded.

Handling precautions for diskettes.

1. Insert the diskette in the drive with the correct side up & in the correct direction.
The diskette should slide in easily (with no force at all) until it locks in the drive.  To remove the diskette out of the drive, press the Eject button.

1. Don’t touch the exposed surface of the diskette when inserting or removing it.

1. Don’t remove the diskette from the drive if the drive light is shining.  This indicates that the diskette is in use, and removing it might damage the files on the diskette.

1. Never leave the diskette in the computer after finishing its job.

1. Ensure that all your diskettes are labelled carefully using meaningful names that indicate the right contents of the diskette.  The labels should be applied at the slightly depressed region at the top surface of the diskette.

Labelling prevents confusing the data in the different diskettes, and also mixing diskettes that are used everyday with those used for long-term storage of important data.

1. Use a soft writing material such as a soft felt pen to write on the diskette.

1. Use the shutter at the bottom of the diskette to write-protect it in order to protect the data stored in it.

Note.  To write-protect the diskette, the shutter is pushed up until the hole is covered & no data can be written to the diskette.  To write to the diskette, the hole must be left open.

1. Avoid overusing the diskette.  If used for long (usually over 6 months), its surface wears out.

1. Never place heavy objects on the diskette to avoid damaging it.

1. Keep your disks safely away from extreme temperatures or direct sunlight, i.e., avoid placing the diskette near possible heat sources, e.g. on top of monitor displays.

1. Keep floppy disks away from any magnetic media, e.g., near power supplies & magnets.  They can corrupt the data.

1. Never carry disks in loose bags or in pockets to prevent dust from getting in & harming them.
Store your diskettes in disk banks or a proper storage jacket.  Use envelopes or enclosed polythene when carrying them.

1. Always store the disks vertically in the storage box/container.

1. Never use clips or staples to hold the disks to avoid damaging them.

1. Do not bend the diskette, or leave it lying on top of the desk.

1. Protect the diskettes against computer viruses, i.e. you should not use foreign diskettes in your computer, especially if you suspect that they might have viruses in them.

Use of Printers.

1. Different printers have different sensitivity to printing papers.  Using the wrong quality paper in a particular printer can make the paper get stuck.

1. Printers are very specific to manufacturer’s cartridges&ribbons.  Use of clones or imitations (i.e., the wrong make & model) can damage the printer mechanism.

1. Avoid refilling of cartridges or re-inking of Ribbons.  This can spoil the printer due to leakage or use of poor quality materials.

1. LABORATORY LAYOUT.

1. The computer laboratory should have enough floor space to facilitate free movement from one place to another.

1. The laboratory furniture must be well arranged to prevent accidents.

1. Your working surface must be large enough to hold the computer equipment & any other additional items required.  This prevents squeezing the devices together & also minimizes breakages.

1. The sitting arrangement of users should be proper.


1. STANDARD FURNITURE & POSTURE.

1. The table/bench on which a computer is placed must be strong and wide enough to bear the weight and accommodate all the peripheral devices.

1. The seat for the user must be comfortable, and have a straight backrest that allows someone to sit upright.  This prevents muscle pains & backaches caused by poor sitting posture.

1. Adjust the furniture to meet your needs for comfort.

For example;

2. Adjust the height of the chair or working surface so that your forearms are parallel with the floor and your wrists are straight.

2. The seat must be high enough relative to the table to enable the user use the hands on the keyboard comfortably.

2. The eyes must be at the same level with the top of the screen when the user is seated upright.

1. You should be able to maintain your proper arm position and place your feet firmly flat on the floor.

1. Adopt a relaxed, upright working posture.  Avoid slouching (bending) forward or leaning far backwards.

1. The Chairs should have low back support & footrest and should also be adjustable.

Keyboard, Mouse and Input devices.

Place frequently used work materials within easy reach.

For example;

1. The Keyboard, Mouse & other input devices should be positioned such that your hands are in a relaxed, comfortable position.

1. Position the Keyboard directly in front of you.  This makes it possible to type with your shoulders relaxed and your upper arms hanging freely at your sides.

1. Position the Mouse at the same level as the keyboard.

1. LIGHTING & VISION CARE.

A computer room must be well lit to avoid eyestrain that eventually leads to headaches, stress, and fatigue.  Similarly, when you work at your computer for long periods of time, your eyes may become irritated.  Therefore, special care should be given to your vision.

1. Tilt the computer so that the display faces away from the windows.  This will minimize glare (or bright reflections) on the screen.

1. Position the lighting equipment or sources of light such that glare (or bright reflections) on the display are minimized.  Where necessary, use indirect lighting to avoid bright spots on the display.

1. Use/fit radiation filter screens that are specially tinted to reduce the light that reaches the eye.

1. Avoid using a flickering monitor.  This causes extreme eyestrain that can damage your eyesight.

1. The wall paints used should not be very bright as they reflect too much light causing eyestrain.

1. Use the brightness & contrast controls on the Monitor to adjust the brightness of the computer monitor until the eyes feel comfortable, and also to improve image quality of your display.

1. Turn off the screen when not in use or reduce its brightness in order to prevent screen burnout.

1. If the room has windows, use blinds or shades to control the amount of daylight in the room.

1. Take frequent breaks and rest your eyes.

1. You should have glasses that are specifically suited for working with the computer display.

1. Keep your glasses and the display clean.

1. Have your eyes examined regularly by a vision care specialist.

1. The distant between the user & screen should be between 450 – 500 mm.

STARTING-UP (BOOTING) A COMPUTER.

1. Before switching on a computer, make sure that all the components are properly connected, and that the computer is connected to an active power source.

1. Turn on the switch at the source of the power supply.  If your computer is connected to a constant voltage Stabilizer or an Uninterrupted power supply (UPS), turn it on after switching the main supply.  

1. Turn on the switches on the System unit and the Monitor.  Switch on the power button on the Monitor first, then followed by that of the System unit.

After the power is on, the computer automatically goes through a process called Booting.  Booting is a term used to describe the starting up of a computer.  It is the entire process that makes the computer ready for use.

Types of Booting.

There are 2 types of booting, namely;

1. Cold booting.
1. Warm booting.

Cold booting.

This happens when a computer that was originally off is switched on by pressing the power button on the system unit.

Warm booting.

This happens when a computer that was originally on is forced to restart by pressing the Restart button on the System unit or by pressing a combination of keys on the keyboard (Ctrl+Alt+Del). 

In Windows operating systems, one can use the Restart option on the Shutdown dialog box to perform a warm boot. 

When Power is switched on, the computer starts by checking all its components to determine whether they are available for use and whether they are functioning correctly.  It does this by executing a small program called the Power-On-Self-Test (POST) that is permanently stored in ROM.

POST prepares the computer for use by instructing it to perform a number of diagnostic tests when booting up.  It instructs the computer to check the memory (RAM) to make sure it is operating correctly; check the CMOS (BIOS), Hard disk controller, Floppy disk drive controller& the Keyboard.  

During this process, some monitors display information showing the status of each device being tested.  If a problem is found, e.g., in case one of the devices is faulty or missing, the process will halt and display an appropriate error message on the screen indicating to the user where the problem is located.  Sometimes, an error code is displayed with the message, or an abnormal number of beeps are sounded.

The special program that directs the POST process is called the Basic Input Output System (BIOS).

Shutting down a computer.

After finishing working with the computer, the user must follow the correct procedure of shutting down the computer in order to ensure that loss of data, damage of programs and computer components does not occur.

1. Save all the work done on the computer, and close all programs that may be currently running.
1. Remove any floppy disk you might have inserted in the computer.
1. Follow the proper shut-down procedure required before switching off the computer.
For example;
To turn off any computer running Windows operating systems:

0. Click the Start button on the screen, then select Shut Down from the list.
0. In the prompt that appears, select Shut down, then press the Enter key on the keyboard.
0. After a few seconds, the message “It is now safe to turn off the computer” appears on the screen.  Switch off the System unit, then the Monitor.

Note.  Some system units switch themselves off automatically.  In such a case, press the button on the Monitor to turn off the screen.

1. Press the button on the monitor to turn off the screen.
1. Switch off your Printer and any other output devices.

KEYBOARD.

The Keyboard is a computer input device by which data & instructions is typed into the computer memory.

It enables the user to enter data & instructions into the computer by pressing its keys.

Types of Keyboard.

1. Standard Keyboard – has 99 keys.
1. Enhanced Keyboard – has between 102 & 105 keys.

KEYBOARD LAYOUT.

The Keyboard of a computer consists of keys similar to those of a typewriter.  It contains the usual range of alphabetic characters (A – Z), digits 0 – 9, and other symbols frequently used to represent data items.  However, it has some command keys for giving special instructions to the computer.
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Data & programs are input into the computer by pressing the appropriate keys.  When you type data into the Keyboard devices, it converts it into machine-sensible forms.




SECTIONS OF THE KEYBOARD.

Most Keyboards have a total of 101 keys, which are divided into 5 different groups: -

1. Function/ Command keys.

These are the keys located along the top of the Keyboard marked F1 up to F12.  They are used to issue commands into the computer.

Each of these keys is used to perform a special function in various application packages, e.g., F1 is used in most applications for help.

Function keys are used differently by different applications, i.e. their functions vary with different programs, and are therefore sometimes called Programmable Keys.

1. Alphanumeric keys.

This section consists of alphabetic & numeric keys.  Alphanumeric keys are mostly used for typing of text.


It has the 26 letters of the English alphabet marked on them in capital letters, and Number keys arranged in their natural order from 0 – 9.  Along with these keys are Punctuation marks (comma, full-stop, etc) and some Symbols.  

At the bottom of the alphanumeric keys, is the Space bar, which is used to separate words or sentences from each other (or to create a blank space after typing each word).

1. Numeric Keypad keys.

It is on the rightmost part of the Keyboard.  It has keys with digits (numbers) 0 - 9 marked on them in rows from the bottom upwards.

The keypad also has some mathematical symbols marked on its keys.  They include: the multiplication sign (*), subtraction sign (-), addition sign (+), division sign (/) & the decimal point (.).

The Keypad is used for fast entry of numeric data into the computer.

Note.  The numbers on the Numeric keypad can only be used when the Num Lock key is turned on.

1. Directional (or Cursor positioning) keys.

They are used to move the Cursor (insertion point) within the window of an application.

They include; Page Up, Page Down, Home, End,& the four Arrow Keys.  

1. Arrow keys:

To move the cursor one character to the right in a Word processing document, press the Right arrow key; to move the cursor one character to the left, press the Left arrow key.

To move the cursor one line up, press the Up arrow key; to move the cursor one line down, press the Down arrow key.

1. Page Up & Page Down:

To move the cursor up one page in case the document has many pages, press the Page Up key; to move the cursor down one page, press the Page Down key.

1. Home & End keys:

To move the cursor to the beginning of the current line, press the Home key; to move the cursor to the end of the current line, press the End key.

Editing keys.

They are used to delete or insert characters in a document.  These are:

1. Backspace key. 

It has a backward arrow () marked on it.

1. Used to erase characters to the left of the cursor (i.e., from right to left on the same line).  

When pressed, it makes the cursor move one space backwards and the immediate letter or number to the left is erased.

1. Delete (Del) key.

It is used to erase characters to the right of the cursor, (i.e., from left to right).

1. Insert (Ins) key.

1. Used in a word processor to switch between the Insert mode&Overtype mode.  When pressed, it helps the user to insert text in the middle of a sentence or replace a character at the cursor position (i.e., overwrite the text).

1. Special PC operation keys.

They are used in combination with the other keys or on their own to perform special functions/tasks, or to give special instructions to the computer.

Examples; Esc, Tab, Caps Lock, Shift, Ctrl, Alt, Enter, Num Lock, Scroll Lock.

TAB key (			).

It is used in certain programs such as Word processors to move the text cursor or a certain text at set intervals on the same line to the required position on the screen, e.g., 10mm, 20mm, etc.

A Cursor is a blinking underscore ( __ ) or a vertical beam (I ) that shows where the next character to be typed will appear.

CAPS Lock.

Used to switch between capital (uppercase) letters & small (lowercase) letters.

When pressed on, an indicator with a Green light appears on the top-right hand corner of the Keyboard, and all the text typed will appear in capital letters.  When pressed off, all the text typed will appear in small letters.

SHIFT key (      ).

This special key works in combination with other keys.

1. It can be used to get single capital letters.  Hold down the SHIFT key& press an alphabet key to get the letter in its capital form. 

1. It is used to get the punctuation marks on top of the Number keys or the symbols on top of certain keys especially on the alphanumeric section.

To get the punctuation mark on top of a number key or the symbol on top of a certain key; press & hold down the SHIFT key before pressing the required key.
ENTER key (↵).

1. It is used as a RETURN key.  When pressed at the end of a text line or paragraph in a word processor, it forces the text cursor to move to the start/ beginning of the next line or paragraph.

1. It is used to issue completion commands to the computer.  It is used to instruct the computer to carry out (execute) a command that has been typed or selected on the screen.

ESCAPE (ESC) key.

It generates special code for the computer.  In some programs, it is used when you want to quit doing some task, i.e. escape from or to cancel a task. 

CONTROL (CTRL) key.

It controls various functions in combination with other keys, e.g. CTRL+”S” is used to give the command for saving the text/object.

Commonly confusing keys.

Some key shapes cause much confusion.  If you use the wrong key, the process you are working on may not work as expected, but it may be very difficult to determine what is wrong.

The I, 1, l and o, O, 0 keys.

Look closely to spot the difference between capital “I”, one (1) and “l” (lowercase “L”), and between small “o”, capital “O” and zero “0”.

The Slash (/) and Backslash (\) keys.

The slash (“/”) is used as:

0. A division symbol when writing a formula.
0. A command key to get into the menus in Lotus 1-2-3.
0. To separate parts of a path in a UNIX file name.

The backslash (“\”) is used:

0. In Lotus 1-2-3 to fill a cell with a character.
0. In MS-DOS to separate parts of a path in a file name.

The Space, Hyphen ( -) and Underscore ( _ ) Keys.

The Space is entered using the Spacebar on the keyboard.

Note.  A blank space is a printing character; it takes up memory, has an ASCII code, and is printed on the screen in the same manner as any other character.

The Hyphen key (dash or minus) & the Underscore (underline) are on the same physical key top.  To get the underscore, use the SHIFT.

The Underscore is often used in places where a space is needed to separate individual words, but is not legal in the context.  E.g., the filename TAX 1990 is illegal in MS-DOS because of the blank space between TAX and 1990, but TAX_1990 is legal.  The Underscore takes the places of the blank space.

Single & Double quote, Accent grave, and Tilde.

Single quote (‘) &Double quote (“).

Both symbols are on the same physical key top.  To get the double quote, use the SHIFT.

Accent grave (`) &Tilde (~) are found on the same key top. The Tilde is used in Mathematics, foreign languages, or in UNIX operating system to indicate the home subdirectory.

The Parenthesis (  ), Square brackets [ ], & Curly braces {  }

Each of these symbols is used differently depending on what program you are running.

Mathematical  symbols (+, -, *, /, ^).

Slash (/) 				- used for division,
Asterisk (*) 			- for multiplication, 
Plus (+) symbol 		- for addition, 
Minus (-) symbol 	- is used for subtraction, 
Up carat (^) 			- indicates exponential (raising to a power).
Practical Keyboard skills.

When using the keyboard, observe the following typing rules:

1. Sit upright with both feet firmly on the ground, maintaining an alert posture.
1. Place the material to be typed on your left in a position you can read without strain.
1. Rest both hands on the keyboard with fingers resting on the Home keys.

Home keys are the keys on which fingers rest during typing in readiness to press other keys.  The home keys for the left hand starting with the small finger are A, S, D, F with the thumb on the Spacebar, while those of the right hand are the apostrophe (‘), semicolon (;), L, K with the thumb on the Spacebar.

1. Start typing the text slowly at first, making sure you are using all the ten fingers, and that you press the key nearest to the home keys with the closest finger, e.g., to press Q, use the small finger on the left hand, while to press J, use the index finger on the right hand..

MOUSE.

A Mouse is a pointing device that enables the user to issue instructions to the computer by controlling a special mouse pointer displayed on the screen.

A Mouse consists of 4 parts: -

1. A Casing - to assist in holding the mouse in the hand.

1. A Roller ball – used to slide/move the mouse on a flat surface.  It also enables the cursor to move on the screen as required.

1. The Sensor Buttons (Right&Left) – used for making selections.

1. A Cable - connects the mouse to the System unit.
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Using the Mouse.

To use a mouse, hold it in your hand and move it across a flat surface or on top of a table.  When you move the mouse, an arrow-shaped pointer called the Mouse pointer moves across the computer screen in the same direction.  The pointer is usually controlled by moving the mouse.

To select an option/ item on the screen;

1. Position the tip of the pointer (cursor) over the item to be selected;
1. Press a button on the mouse to make your selection.

When using the mouse, observe the following rules:

1. Place the mouse on a flat smooth surface.
1. Gently hold the mouse with your right hand, using the thumb and the two rightmost fingers.
1. The index finger should rest on the left button, while the middle finger rests on the right button.

Terminologies associated with the use of a Mouse.

Point: - this means moving the mouse until the tip of the pointer on the screen is over the item you want to select.

To select an item on the screen, point the item, then press a mouse button.  Use the Left button (Primary button) for most tasks or the Right button (Secondary button) to quickly accomplish common tasks. 

Clicking: - pressing & releasing the left mouse button once.  A click usually selects an object/item on the screen.

Double-clicking: - pressing the left button twice in a row (in a quick succession) without moving the mouse.  Double-clicking usually opens a file or starts a program.

Right-clicking: - pressing the right mouse button once (or, selecting an item by use of the right mouse button).  

A right click usually displays a list of commands from which the user can make a selection.  This list of commands is called a Shortcut menu or Context-sensitive menu.  This is because; the commands on this menu apply to the specific item that has been right-clicked.

Shortcut menu:

1. A list of commands that appears when you right-click an object.
1. A menu that shows a list of commands specific to a particular right-clicked item.

Drag and drop: This is whereby the user moves an item from one location on the screen to another.

To move an item on the screen by dragging;

1. Point to the item you want to drag.
1. Press & hold down the left mouse button.
1. Slide the mouse until the pointer reaches the desired position on the screen while still holding down the mouse button.
1. Release the mouse button to ‘drop’ the item in its new location.

LESSON 4
COMPUTER HARDWARE AND SOFTWARE
COMPUTER SYSTEMS.

The term System can be defined as a collection of independent entities that collectively work together to achieve a desired goal.

All things can be viewed as being made up of small independent components (subsystems) that come together to form a bigger more complex system.

For example; 

1. A School can be seen as a system with students, teachers, Accounts department, and the Administration as subsystems.  The school system itself is a subsystem of the ministry of education.

COMPUTER SYSTEMS.

What is a Computer system?

1. The term Computer system refers to the complete set of devices required to use & operate the computer.

1. Computer system is the complete set of devices that make a computer work as one unit.


1. A collection of entities that work together to process and manage information using computers.

A computer system consists of the computer itself & supporting devices for input, output, processing & storage of data such as disks, Monitors, Printers, etc
FUNCTIONAL ORGANIZATION OF THE ELEMENTS OF A COMPUTER SYSTEM.

A Computer system consists (or is made up) of 4 basic elements that are interrelated and work in unison.  The four elements are:

1. Hardware.
1. Software.
1. Liveware (Computer user).
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HARDWARE.

Hardware is a term used to describe all the physical & tangible devices that make up a computer system, i.e. it consists of the parts that can be touched and felt.

Hardware include all mechanical & electronic elements found in the computer, e.g., the System Unit, Transistors, Diodes, bus systems such as electronic paths (channels), the Input devices (e.g., Keyboard, Mouse), Output devices (e.g., Monitor) & the Storage devices.

Hardware devices enable the user to enter information into a computer, view the output on screen, print out our work, store and process the work.

The hardware elements of a computer are generally grouped/ sub-divided into 4 major categories:-

1. Input devices.

Input devices are used to communicate with a computer.  They enable the computer user to enter data, information & programs into the computer.  They also let the user issue commands to the computer.  

An Input device converts the input information into machine-sensible/ readable form.
Examples. 

* Keyboard.					* Mouse.	
* Key-to-disk.					* Key-to-Tape.
* Scanner.						* Light pen.	
* Trackball					* Video digitizers.			
* Graphics pads (Tablets).			* Joystick / Game paddles.		
* Speech Recognition devices.			* Digital & Web cameras. 		
* Voice input devices, e.g. Microphones.
* Document readers, such as, Magnetic Ink Character Reader (MICR), Optical Mark Reader
(OMR) &Optical Character Reader (OCR).	
*Point Of Sale terminals, such as, Bar code readers, Kimball Tag readers, Card readers, &
Badge readers.

1. Central Processing unit – CPU (Processor).

The CPU is composed of the Main Memory, the ALU& the Control unit.

The CPU performs the necessary operations on the data held within the memory.  It interprets & processes all the instructions from the Input devices.

The CPU is housed in the computer casing (System Unit), which contains all the major components of a computer system. 

1. Output devices.

Output devices are used to extract/ disseminate processed data from the computer.  They display the results of all the information that has been processed.

They also convert machine-coded output results from the Processor into a form that can be understood by people.

Examples.

* Screen (Monitor/ Visual Display unit – VDU).			* Printers		
* Audio Response units.						* Graph Plotters.		
* Sound output devices, e.g. Speakers.				* Microforms.	

1. Storage devices.

These are devices used to store data & programs in computers.  They include; Hard disks, Floppy disks, Magnetic tape drives, Cassette Tapes, Optical disks (CD-ROMs), and Random Access Memory (RAM).

Note. All these storage devices differ inthe way (technology) they store data& the capacities of data they can hold.

[image: 㿷ᛇԀ]




Characteristics of Computer Hardware.

1. Hardware consists of parts that one can touch and feel.
1. Hardware determines what software will be used in the computer.
1. Computer hardware is expensive to acquire.
1. Hardware devices can only be made by specialist hardware engineers.
1. Not easy to change particular hardware components.

SOFTWARE.

1. These are the programs & data used in a computer system that enable it perform a no. of specific functions.  

1. Software is a set of computer programs that guides the computer in each and every activity that happens inside the computer during data processing operations.

Software also includes the associated documentation (descriptions of the programs).

When used in a computer, Software instructs the computer to carry out specific processing tasks, e.g. produce the year end Balance sheet.

Characteristics of Computer Software.

1. They are the programs & data used in a computer system.
1. A Computer Program is usually a set of computer instructions written in any of the computer programming languages, e.g. BASIC, PASCAL, etc.  
1. It is not possible to see a program in memory as it exists in magnetic spots, however, you can see & touch a listing of the program on the computer screen.
1. Software enable computer hardware to operate effectively.  In other words, software is meant to put ‘life’ into the hardware.
1. Software is flexible, i.e., the software used in a particular computer is relatively easy to change.
1. Software is cheaper compared to hardware devices.
1. Computer software can be written by the user, a Programmer or a Software house.
LIVEWARE

Liveware is a term used to refer to the computer end-user.  They are the people who coordinate the various activities, which are necessary to get a computer system to perform useful tasks.

They include; Data entry operators, Computer Operators, Programmers, System Analysts, Data Processing Managers, Database Administrators, Computer Librarians, and the other staff directly or indirectly involved in the running of the system operations.

Apart from the hardware and software elements, the user is also seen as an integral part of the computer system as shown in the figure below;
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ELECTRONIC COMPONENTS OF A MICROCOMPUTER SYSTEM.

A microcomputer consists of 4 electronic parts:

1. Input devices.
1. Central Processing Unit (CPU), also called the Processor.
1. Output devices.
1. Memory storage devices, which consist of Main memories & Secondary memories.
Control Unit (CU)

- Interprets stored instructions;
- Issues commands to all elements of the computer
Arithmetic & Logic Unit (ALU)

Performs arithmetic & logic operations
Main memory (Primary storage)

- Holds data, instructions & results of processing
Secondary (Backing) storage

To supplement Main storage
Input device

Input data & instructions
Output device

Gives out information (result of data processing)











		  Bus						            Bus	


	Fig. 1.2: A computer model

1. Data & instructions to be processed are supplied to the computer memory by the user with the help of Input devices.  
1. The CPU performs the desired operations on the data and the results of calculations/ processing are communicated to the user through the Output devices.
1. The data and/or instructions not being used immediately by the computer are held permanently in the Backing storage, for retrieval any time it is required by the user.
INPUT DEVICES.

Before a computer can process any data, it must be given the data & program instructions by use of an Input device.

Input is a term used to describe all that goes into the computer memory (usually the raw data & instructions) to await processing.  
Input involves entering data & instructions into the computer by use of suitable devices.  

FUNCTIONS OF INPUT DEVICES.

An input device performs the following functions/ tasks:

1. Accepts data& instructions from the user into the computer system.
1. Read data from the medium on which it is stored.
1. Convertsthe human-readable data into electronic/machine-readable form (i.e. a form that can be understood by the computer)
1. Accepts commands for running, halting or aborting a program from the user.
1. Data input can either be Online or Off-line.

Once the data is entered into the computer, it finally enters the Main storage.

Classification of Input devices.

Input devices can be classified according to how they are used to enter data into a computer.  These include.

1. Keying devices.
1. Pointing devices such as the Mouse, Trackball, etc.
1. Scanning and other data capture devices, e.g., Scanners, Digital cameras, etc.

Data capture devices are those devices that automatically capture data from the source.

1. Speech recognition or Voice input devices such as Microphones.
1. Touch screen and Digitizers.

KEYING DEVICES.
Type of keying devices
1. Traditional keyboard
1. Flexible keyboard
1. Ergonomic keyboard
1. keypad.

POINTING DEVICES.

These are the input devices that enter data or instructions by controlling a pointer on the screen.

Examples of pointing devices are; Mouse, Trackball, Joystick, and Light pen.

MOUSE.

A mouse is a pointing device that rolls on a small ball and is used to control the movement of the cursor (or, a pointer) on the computer screen.
Types of mouse
1. Traditional mouse
1. Optical mouse
1. Cordless mouse

The mouse is mostly used with Graphical User Interfaces (GUIs).  It issues commands to the computer by activating certain simple graphic images called Icons displayed on the screen.
Advantages of using a Mouse.

1. The mouse is easy to learn & convenient to use.  This is because; it is used to select options (icons) displayed on the screen.
1. It is inexpensive.
1. Most modern software includes an option to use it.
1. It performs operations much easier &much more quickly than a keyboard.It is very fast to work with as it lets the user provide simple “point” & “click” instructions to the computer.

1. Can be used in art and design work because; it allows diagrams to be drawn & modified easily.  
Disadvantages of using a Mouse.

1. The mouse cannot be used to input text easily.
1. It is relatively slow for selecting menu options.  A user who is familiar with the keyboard commands can select the options more quickly.
1. It is not very accurate for drawing purposes.
1. The mouse requires a flat surface to operate.

TRACKBALL.

A Trackball works just like the mouse, but instead of moving it on a flat surface, it has a ball fixed on its top which is rolled using the index finger.
As the ball rotates, it moves a pointer on the screen.  The user can then click its button to execute the selected command.

The advantage of a trackball over the mouse is that, a Trackball doesn’t require a flat surface for movement.

Note.  Today some computers come with a trackball on top of a Keyboard and a Mouse.

LIGHT PEN.

A Light Pen is a hand-held device similar in shape to a ball-point pen, and has a light sensitive point.  It consists of a pen-like device called a stylusconnected by a cable to a computer terminal.  

A Light pen is used together with a graphic VDU that is able to sense light shining on the screen using special hardware & software.A Light pen does not emit light but instead, it reacts to the light emitted by the display using a photosensitive detector at its base.

When the pen is moved across the screen, its position is sensed because of the light it produces.

1. A Light pen provides a direct input mode.  It can be used to read data directly from the source document.  It allows the user to point directly to an object on the screen, thus identifying it to the screen.  

1. Light pens can be used to read bar-codes on the different items. 

1. It can also be used to select items from a given list of ‘menus’ displayed on the screen by simply pointing the pen at the item required & then pressing a button on the pen.

1. Light pens are usually used as design aids - they can be used to draw images on the screen, which can be printed.  They can also be used to indicate a point on a screen or pad, for example, to select options for drawing.
TOUCH-SENSITIVE SCREENS.

A Touch-sensitive screen uses the human finger as the input medium, (i.e. one can select items or options from a given list by touching the screen with a finger).

This method of input is usually used with a VDU, which is able to sense the touched points on the screen. 

When the user touches the screen with a finger, it blocks out the light emitted from that portion of the screen.  The computer detects the position of the finger.  The screen can then determine which part is being touched, and therefore, which selection is required.

Touch screens are mostly used in public places like banking halls, hotels, in airports (to provide guidance information), etc.

Notes. 

1. Both the Light pen & the Touch provide fast input modes.
1. There is no typing or printing required; however, they operate under the influence of complex programs.

JOYSTICKS / GAME PADDLES.

These are hand-held Input devices, which enable the user to interact with a program.  They are used for playing computer games. 

A Joystick is an input device that looks like a car gear lever.  It is an analogue-to-digital converter where the input involves moving the control lever sideways, upwards or downwards to control the movement of the cursor on the screen.
Just like the mouse, it has a button which is used for selecting an item.  It is commonly used in playing video games.

A Game paddle may consist of a button, which can be pressed by the user to input data to the program.  When the program senses that the button has been pressed, it takes the appropriate action, such as, firing a missile or reversing the direction of a tank.

A Game paddle can also consist of a dial which when rotated; it conveys information to the program.  The program must immediately act on the information supplied by the dial setting, e.g. a goalkeeper may be moved across the face of the goal to intercept a shot.

Note. Data processing should be very fast.

DIGITIZERS.

The Digitizers are input devices that convert graphical drawings or images on the paper or other material into digital data and convey them to the computer memory.

Digitizers are slow, but easy to handle and errors are hardly present.

1. GRAPHICS PADS/ TABLETS.

Graphic Tablets are used for entering drawings directly into the computer.

A Graphics tablet consists of a pad or tablet (that is sensitive to touch) & a pointing device, which is similar to a ball-point pen called a stylus.

A paper is placed on the graphic pad & the user can trace lines and draw pictures using the pen.  As the stylus moves on the tablet, the tablet senses the pressure on it & translates it into digital signals giving its corresponding position on the screen.  It then converts this ‘pressure’ into x-y co-ordinates, which describe what is being drawn.  This data is then relayed to the computer, which can display the drawings on the screen or have them printed.


Uses of Graphic Tablets.

Graphic tablets are mostly used;

1. In Engineering & Architectural design as it lets the user create his/her own images.  It is very easy for the user to ‘try out’ different designs.

1. In Computer-Aided Design work as diagrams & maps can be traced or drawn & transferred into the computer memory to be further worked on using Graphics programs.

1. By Banks & Insurance companies to verify signatures.  A signature written on a pad is compared against another formerly stored in the computer.

1. Pads are also good at detecting forgeries.

1. VIDEO DIGITIZERS.

These consist of special hardware & software, which converts video signals frame-by-frame into a digital representation in computer memory, which can be saved on disk, if necessary.  A sequence of frames can have graphics, cartoons, text added, etc.

DIGITAL CAMERAS.

A Digital camera stores its images in digital form.  These images can then be streamed (entered) directly into a computer for editing or printing by connecting the camera to a computer using a special cable.

There are 2 types of digital cameras; one that can take still (motionless) images, i.e., photographs, and another that takes motion pictures (video).

VOICE INPUT DEVICES (Speech Recognition Devices - SRD).

Voice recognition is a type of input method where a Microphone connected to a computer system (through some extra circuitry) is used to enter data in form of spoken words into the computer.

The SRD accepts spoken commands & convert them into electronic pulses/ signals, which can be processed by the computer.

The user must train the system to recognize his/her voice by repeating each word in the vocabulary several times.  Each word is analyzed& filed for identification.

Uses of Voice Input devices.

1. Voice input is a fast & easier method mostly suitable for the handicapped especially those with impaired hands.
1. In Security & Access control – Each person has a unique ‘Voiceprint’ that can be used for identification.  This approach could be used in; -
- Electronic Money transfer.
- House/ Car security using voice activated locks.
- Office security for room access.

1. In Voice-activated toys & games.

1. In Quality control & automation (computerization/mechanization) in factories.  
A checker whose hands are busy does not have to stop working to make entries in log books, instead he/she can simply give a running (spoken) comments on the goods he/she is examining.  For example, in Japan, speech input is used to order robots about.

1. In Automated materials handling – in airports, handler’s give spoken commands that direct the luggage to the appropriate conveyor belt.

1. In Computer-Aided Design (CAD) – A designer, e.g. of buildings, working at a terminal can call up design patterns which are frequently used, instead of having to punch catalogue nos. into a Keyboard.

Limitations (disadvantages) of Speech Input/Recognition devices found Today.

1. Homophones – some words have same sounds.

1. Word separation.

The speech must be “clipped” i.e. each word must be followed by a short period of silence.  This enables the device to recognize the end of each word.  If this is not done, the device might not be able to tell the difference between ‘Command” and “Come and”, depending on the accent of the speaker.

1. Speaker variability.

The speed, tone (quality of sound), accent, loudness and pronunciation of an individual speaker can vary

Voice input is complex to develop, and it does not take care of speech related problems such as accents and tone.  This implies that the device must learn the unique speech of an individual.
1. Limited vocabulary understood & the no. of speakers they can recognize.

Most speech systems can recognize a limited, standard vocabulary of spoken words.  The simplest SRD can recognize the voice of only one speaker.  .
The device must also be ‘taught’ the voice patterns of the speaker.  For example, if a device can store a vocabulary of 25 words, the user will speak the 25 chosen words into the device.  The device then stores the patterns for the spoken words.  Later, when the user speaks a word, the device compares the pattern of the word spoken with those patterns it had previously stored.  If a match is found, the word is recognized.  If not, the speaker may be requested to repeat the word or use a synonym (a word that means almost the same thing).

1. The response rates of these devices are still relatively slow.

When you compare the no. of words in English & the total no. of words that can be said at a given point, show that speech recognition is slow.

1. Speech input is complex to develop &is still at the early stages of development.


SCANNING DEVICES.

These are devices that enter (capture) data into the computer directly.

IMAGE SCANNERS.

A Scanner is used to input pictures or photographs into the computer.  This is because a Keyboard or a Mouse cannot perform these tasks.

Scanners are usually used to capture existing documents in an electronic form into the computer for further processing or incorporating into other documents.  

It converts text & graphics into machine sensible format.  Once the text & graphics are scanned, the images can be manipulated by changing the colors, the sharpness and contrast.

There are 2 main types of Scanners: -

1. Page scanner:

This is adesktop machine that looks like a small photocopier.  It scans a whole page at a time.  An example is the Flatbed scanner.

Using this scanner, one can scan text, a real object or a picture by placing it on a glass plate exactly the way a photocopying machine works.  The text or the picture scanned is displayed on the screen or saved so that one can edit or print it.

1. Hand scanner:

A Hand scanner is held in the hand and passed over a document.

Scanners are very useful when large amounts of existing documents need to be converted into electronic form for feeding into a computer system.  
For example, if the contents of the Bible are to be entered into a computer system, you can either type everything using a Word-processor, or scan each of the pages and import them into a word-processor, which is faster and also more accurate.

Each character is compared to all known shapes or patterns so that the appropriate code can be entered into the computer.
Scanner Problems.

1. The scanner is on but there is no image when you scan.

0. Make sure the DMA, IRQ and Address jumper settings on the interface board matches the settings you selected in the Scan Mate installation program.

0. Check the brightness control dial on your Scanner.  If the dial is at the brightest settings, you may not be able to see the image.

1. The light on the scanning window cannot turn off.
This shows that there is a conflict with resident software on DMA channel.

1. The images printed look blotchy (discoloured/ spotted).

To prevent this, do not rescale the image.  If you scale the image, you will lose some of the details when you print.  If the image is too big, scan at lower resolution.

1. The Scanner turns off as soon as you start scanning.
This shows there might not be enough RAM to scan the images.

1. The scanned image on the screen is much larger than the original.
This occurs if your image is displayed at a lower resolution than you scanned.

Note.  The Size of your screen image depends on your Monitor’s size & your VGA card.

DOCUMENT READERS.

A Document reader is an input device, which can read data directly from source documents, such as bank cheques, & convey it to the computer in form of electronic signals.

Types of codes on documents that can be recognized by a Document reader: -

1. Marks – short lines made by hand, usually in pencil on a document.
1. Characters – hand-written (e.g. on meter-reading) or printed in magnetic ink on cheques.
1. Printed lines – e.g. the bar codes.

Document readers can be classified into; Optical readers and Magnetic Readers.

Optical Readers.

Optical readersuse the principles of light to sense the document contents or to capture data.  A special type of concentrated beam of light is passed over the object, image or text which needs to be entered into the computer.  The readerconverts the data into digital form, and then passes it to the computer for processing.

There are 2 types of Optical readers: Optical Character Reader (OCR) &Optical Mark Reader (OMR).

Magnetic Readers.

They use the principles of magnetism to sense the document characters that have been written using magnetized ink.

Example; Magnetic Ink Character Reader (MICR).

OPTICAL CHARACTER READER (OCR).

Optical Character Recognition (OCR) is a data capture technique, which enables the computer to read printed or hand-written documents directly.

The characters are formed onto the document by a Typewriter or computer Printer using a special type font.  Handwriting can also be recognized if the characters have been carefully/well formed.

The reading is done by OCR, which can be connected directly to the computer.  An OCR is able to distinguish one character from another by its shape.
As the OCR reads/ scans the document, each character reflects different amounts of light, which is sensed by the OCR using a photoelectric device& converts the shape sensed into electronic signals.  These signals represent a particular pattern.  

Note. The Reader has a memory that stores reference patterns for a given character set or font.

The sensed pattern is then compared with the stored patterns of the characters, which the reader can recognize.  If a match is found, the character sensed is identified; otherwise, the document may be rejected by the reader.

Uses of Optical Character Recognition devices.

OCR devices are used by companies that do a large amount of processing on a regular basis.  For example, Public utility companies, Insurance companies, Airlines, Banks & the Postal service (for reading postal codes).

1. Public utilities – OCR is used to process documents produced as output and which can be re-used as input by the computer.  For example, an Electricity bill has a returnable slip, which is printed with all the information required for re-input into a computer, i.e., customer code and amount owing.  If the customer pays the exact amount stated, the returned portion of the bill is used for direct input to the computer.

1. Used in Sales Order forms.
The forms can be printed by the computer with standard data, e.g. Stock codes, Account code, etc.  The Salesman then enters details of the order form and returns it for OCR processing.

1. Used in Stock-taking sheets.  
The computer can print out stock sheets in OCR characters.  The stock checker then enters the actual stock quantities on the form in careful handwriting.  The sheet can then be optically read into the computer for amending the stock records.

Disadvantages of OCR.

1. The document should be handled carefully (e.g. it should not be folded or creased) for accurate reading.
1. Document size & type area may be limited for accurate reading.
1. It requires special typing & character formation and a paper with the required quality. 
The user must make sure that characters are well-formed; if they are not, reading errors may arise, making output results unreliable.

OPTICAL MARK READER (OMR).

The documents are pre-printed with predefined data positions.  These positions can then be marked by, let say, a pencil.

The OMR detects the presence or absence of a mark on a form by sensing the reflected light of these positional marks.  The reader is then used to convert the marks into computer-readable data & send the value of the sensed data into the computer in form of electronic signals.  

The accuracy of an OMR depends on the marks being made properly.  If a mark is too light or not solid enough, it may be misread, giving rise to errors.

Uses of OMR.

OMR forms are used in situations where the data to be input is simple, or the volume of data is large enough since using other methods would be more expensive.

1. Used in marking Multiple-choice examination papers where the answers are filled in a form with special pencils.  
The OMR can sense the presence of a pen or pencil mark.  The person taking the test makes a pencil mark in the box, which he/she thinks corresponds to the answer.  An ‘OMR’ is then used to ‘read’ the answers given by sensing the marks made.  This data is then relayed to the 
computer, which can then check the answers given and grade the paper.

1. In Insurance premium collection.
1. To read marked research questionnaires.
1. In Supermarkets for stock recording.
1. Traffic surveys.

Comparative advantages of OMR vs OCR.

1. Speeds up data input.  They ensure faster & more accurate processing of data.  
They read data directly from the source document & enable data to be given directly to the computer for processing.  
With an OCR it is possible to read up to 10,000 A4 sized documents in 1hr.
1. They read data directly from the source document & therefore, no data preparation is required.  
1. Errors are easily corrected.
1. The documents can be re-used, thus saving on stationery.
1. The contents of the documents are both human & machine sensible, hence reliable.
1. The sensitivity of an OMR can be altered to allow for different surface, pencils and inks.
1. OMR has a better recognition rate than OCR.
1. With an OCR, no typing or transcription/recording process is involved & therefore, not prone to transcription errors.

Comparative disadvantages of OMR and OCR.

1. They are expensive methods of input, because they require specialized techniques & equipment.
1. Verification of marked data is difficult.
1. Documents may be difficult to design, understand and fill in.
1. The document reader will have to be reprogrammed for each new document design. 

MAGNETIC INK CHARACTER READER (MICR).

Magnetic Ink Character Recognition (MICR) is the machine recognition of characters printed with Magnetic Ink.

The document characters are typed or printed in ink containing Iron (II) Oxide that gives them a magnetic property.  
After forming the characters onto the document, the inked characters are magnetized by passing the document under a strong magnetic field.

During the reading process, the magnetized characters cause current to flow through the read head depending on the magnetized surface area occupied by individual characters.  

The reader differentiates characters depending on the magnetic patterns that bring different amount of currents.  The MICR recognizes these patterns & conveys them into the computer in form of electrical signals.
Uses/ applications of MICR.

1. Magnetic Ink Character Recognition (MICR) is used in banks to process the many cheques being written each day.

The MICR mostly uses a font known as E13B, which consists of 14 characters (i.e. digits 0-9, & four special characters).

A cheque is usually pre-printed with the Identification number of the bank, the Account number of the customer, Serial number of the cheque, Branch number, using a special ink containing particles of Iron Oxide (Magnetic Ink).  When the cheque is presented for payment, the amount is written on the cheque in magnetic ink, using a special device.  The cheque can then be read by a MICR.  The data read is then transmitted directly to the CPU for immediate processing, or can be stored on magnetic disk for latter processing.

1. In Local Authorities for payment of rates by installment.

Advantages of MICR over OCR.

1. An MICR can read data faster & accurate since the information on the document is usually pre-printed.
1. Difficult to forge.
1. Document can still be read when folded, written on, etc.  This means that, MICR is more ‘robust’.
1. A wider range of fonts can be used, including hand printing & normal type.  However, there is no standard-type font.
1. Faster than OCR.  It is possible to read about 2,400 A4 sized documents 1 minute.

POINT-OF-SALE (Pos) TERMINALS.

This is a general class of Input devices of which a Bar-code reader is an example.

A POS terminal can be used as an Input device when online processing is required.  Data arising out of a transaction (e.g. the purchase of an item) is entered on the terminal and is immediately processed by the computer.

POS terminals are widely used in the Banks & computerized Wholesale or retail industries, such as Supermarkets.
Each item in the store has a code; Universal Product Code (UPC) printed on it, that identifies the item.

The POS terminal consists of a Numeric keypad & a few Control (Functional) keys for entering data, a Screen and a Printer to print out the list of items and price for the customer.  

The Item code, Quantity&Price of the goods purchased by the customer is entered into the POS terminal directly by the operator.  The terminal produces the customer receipt.  The details of the sales are then entered directly into a backing storage device and the Stock level is also automatically decreased.

A Bar code reader, a Credit card or a Kimball tag Reader could be attached to a POS terminal to reduce the data entry.

BAR-CODE READER.

This is a device used to read the bar-codes printed on many items in Supermarkets&Pharmacies. 

Each item is given a code known as Bar-code (a Bar-code is a set of parallel bars of varying thickness & spaces of varying widths representing a number code).  A space represents a “0” while a bar represents a “1”.  The coded data can be read by using the principles of light.
A computer is used to store the code of the items, item description, price, amount in stock, etc.

When a Bar-code reader is moved across the bars by the Cashier, the reader scans the bar codes printed on the item using a laser beam, which generates electrical pulses corresponding to the reflected light received.  The bar code is then converted to a number (which is the code for the item).  
The interpreted data is sent to the computer memory in form of signals.  These pulses are compared with standard codes stored in the computer and is used to look up the price of the item.  The details of the price & description are printed out on a receipt for the customer.  The Store Inventory may also be updated at the same time.

Bar codes are also used in Library lending Systems.  Each user is given a library card, which is coded with his library User Number.  The relevant details of the user; let say, Name, Address, Telephone number, category of user (e.g., Staff or Student), No. of books borrowed, date of expiry of the card, etc are stored in a file on a disk.
	
When the user wishes to borrow a book, a Bar-code reader ‘reads’ his card, and transmits the code to the computer.  The computer uses the code to retrieve the user’s record from disk.
The Library Assistant will then update the user’s record by entering the relevant information such as the name (or number) of the book, the date borrowed & the date on which it is to be returned.

Note. Bar-codes cannot be used on goods such as Fresh Fruits&Vegetables.

Advantages of using a Bar-code reader.

0. They are very fast & accurate provided that the bar-code has been printed clearly.  For example, if the bar-code is soiled by dirty hands or has broken bars, errors may occur when an attempt is made to read the code.
0. It is a cost-saving method.
0. Saves time.  The prices do not have to be attached to each item in the store because the items details are already held in a master file.
0. Does not require special skills to operate.
0. It improves customer convenience.

Disadvantages of using a Bar-code reader.

0. Requires standby facilities.
0. Requires very expensive equipments.
0. The prices are not stamped on the product, and therefore, high chances of incorrect data being entered.

KIMBALL (PUNCHED) TAGS.

Some manufacturers use Kimball tags; small paper punched cards attached to clothes or other commodities on sale mostly in supermarkets.  The data is incorporated in the small punched holes.  The holes alternate with spaces to represent data in binary digits.  

An optical scanning method is used to read the Kimball tag and extract the product code & price from it.  The tags are removed at point of sale and transferred to the data processing department for their contents to be used in updating the stock files.

Note. POS terminals, Bar-code readers & Kimball tags speed up customer service & also ensure 
accuracy.  They may also be used to manage inventory, accounts & maintain up-to-date sales information.

Advantages.

1. Data is already coded, hence easy to process.
1. No transcription requirements.

Disadvantages.

1. Difficult to handle because they are small.
1. Store small volume of data.



CARDS / BADGES.

These are small rectangular cards made of plastic that incorporate data in both machine-sensible & human-sensible forms, e.g. Credit cards.

Ways of Coding data onto badges: -

1. Magnetized marks, e.g. a short strip of magnetic tape sealed into the card’s surface.
1. Optical marks.
1. Punched holes.

The cards are read using Badge readers.  The data recorder machine records data on these badges automatically, once manually inserted, using magnetized marks, optical marks or punched holes.

For reading, the badge is slotted into the reading unit where the converter machine (the reader) accepts the contents of the badge and conveys them directly to the computer as input for processing.

The badges are used in banks as Credit and Service cards, e.g., in the Automated Teller Machine.

The Badge contents are usually static, though some cards contents can be altered by the reader, e.g., Phone credit cards whose currency value keeps on changing until zero currency value is left.

1. SMART CARDS.

A Smart card is a special type of badge whose data can be changed by a special badge reader.  
A Smart card can be used as a form of electronic money.  As the customer purchases an item, the badge reader can deduct units from the card.  This process continues until the card has no more currency units left.

1. CREDIT CARDS.

A Credit card has a strip of magnetic tape fixed on it.  The tape contains coded information, which is usually the owner’s code.  The card is inserted into a slot where magnetic data may be picked.  Details of the transaction are then recorded against the credit card no. & the owner’s account is credited with the transaction.

Uses of Cards / Badges.

1. In Car parks – badges are used to raise car barriers, allowing entry to or exit from a car park.
1. In Banks – Credit and Service cards, i.e. Automated Teller Machines (ATMs) give out cash automatically when customer inserts a plastic card & follows the instructions issued.
1. In Access control – Access control cards are used in many offices to control access to buildings or rooms for security reasons.
1. In Production control – Punched cards can be used to hold data in a factory such as employee’s details, etc, which is used for production scheduling (arrangement), stock control and job costing.

DIRECT INPUT FROM INSTRUMENTS.

Sensors are devices that can be connected to computers & are used to record physical quantities like Temperature, light, humidity.

Examples of direct input instruments: -

1. Sensors used to record temperature, light, humidity in a Green house to ensure the best conditions for plant growth.
1. Thermostats connected to a Central heating system controlled by a computer in order to monitor temperature & to help save electricity.
1. Pressure pads on a road connected to computer-controlled traffic lights to speed traffic flow.
1. The continuous logging of temperature data in order to monitor & subsequently control a chemical process.  The automatic capture of data for use in such processes is usually known as Data logging.

Advantages of using devices, which can read data directly from source documents.

1. They ensure faster & accurate processing of data.  This is because the data is read directly from the source document, and no data preparation is necessary.
1. No typing or recording required, and therefore, not prone to transcription errors.
1. The documents can be re-used, thus saving on stationery.
1. The contents of the documents are both human & machine sensible, hence reliable.
1. Errors are easily corrected.
1. Difficult to forge.

CENTRAL PROCESSING UNIT (CPU) / PROCESSOR.

The CPU is described as the computer’s ‘brain’ that monitors all the computer operations.  It is the unit inside the computer where all software instructions, math and logic operations are carried out. 

In Microcomputers, the CPU is implemented in a single silicon device called a Microprocessor (Computer chip), which is made by combining a very large no. of transistors together using a technology referred to as Very Large Scale Integration (VLSI).

Notes.

0. The CPU is one of the most expensive components of the Motherboard & also a very delicate piece of equipment.
0. The CPU has a label, such as “486” or “Pentium” to show its type, and the chip manufacturer’s logo on it.
0. It has a large fan (known as the Heat sink) screwed on top of it, that keeps the CPU cool while the system is on.  This is because the CPU gets very hot when it is in operation.

Functions of the Processor (Central processing unit).

1. To control the use of the Main memory in storing of data & instructions.
1. To control the sequence of operations within the computer.
1. To give commands to all parts of the system.
1. To carry out data processing.


Basic features (functional elements) of a Microprocessor system.

The Processor is made up of 3 major/ main components;

1. Control Unit (CU).			
1. Arithmetic Logic Unit (ALU).		
1. Main Memory Unit (MMU).		

Other components include;
2. Registers.
2. Accumulator.
2. Buses.

Note. The elements making up the Computer system communicate through electronic paths called Buses.  The buses carry data, instructions, information, control commands and power between the communicating elements.

CONTROL UNIT (CU).

The CU acts as the manager of the computer.  Its main work is to control, supervise & co-ordinate all the activities of the various units of the computer, enabling the machine to perform useful tasks.

The CU is usually described as the Nerve centre of a computer system.  It co-ordinates & controls the activities of the different components of the computer system in the same way that the brain directs the actions of the body.

The CU carries out the fetching, decoding & execution of the instructions.  It fetches/ selects the required instruction from Main storage, stores it in a no. of special Registers, interprets the instructions, and causes the instruction to be executed by sending appropriate signals to the appropriate hardware devices.

In order to execute an instruction, the CU must do the following:

1. Fetch (get) the instruction from the Memory.
1. Decode the instruction, i.e., determine what the instruction is saying.  For example, whether to ADD or COMPARE two numbers.
1. Get the data required by the instruction.  E.g., the two numbers.
1. Activate the right circuits for the instruction to be obeyed, e.g. call into action the circuits which perform addition.

Note.  The CU automatically repeats this cycle of operations until either it is instructed to stop or the last instruction has been executed.

In order to enable the Control Unit to carry out the various functions, certain registers are used.

1. Sequence Control register (also known as the Program Counter).

It controls the order in which the instructions are carried out.  

It contains the address of the next instruction in the computer program to be executed.

For the next instruction to be executed, it must be brought from the memory into the Processor.  When an instruction has been fetched from memory, the Program Counter is increased by 1, and is then ready to find the next instruction.

Therefore, the Sequence Control register sequentially points to the address of the instruction to be carried out, reads it into the Instruction Register, and automatically moves to the next instruction in the processing sequence.

1. Instruction Register.

It stores a copy of the instruction being processed.

Note. An instruction has 2 parts; 
1. Operation part, e.g., Multiplication.
1. Address part.
The Instruction Register is connected to the Instruction Decoder. 

1. Instruction Decoder.

It decodes (interprets) the instruction received from the Instruction Register& sends signals to the control switches of the computer.

1. Address Registers.

Each location in a memory has its own address, which allows us to get directly to any program instruction or item of data stored within the memory.

Address – A label, name or a number identifying a storage location, or a device from which information is received or to which it is transmitted.

Address Registers are 16-bit registers used for the storage of addresses.  They are connected to the Address Bus.  

The Address part of the instruction goes to the Address Register, which retrieves the required data item in the address indicated and copies it in the ALU so that the operation instruction may be executed.

Address modification – the process of changing the address part of a machine instruction by means of coded instructions.

1. System Clock.

In order to be able to fetch & execute instructions, the CU uses a timing signal provided by a System Clock attached to the CPU.  The Clock is an electronic system that is used to control the Processor on when to fetch the next instruction from the Main memory.

The Clock sorts out all the internal paths inside the Processor to make sure that data gets from the right place & goes to the right place.

The clock is an Oscillator that generates timing pulses (at a frequency of several Megahertz) to synchronize the computer’s operations & ensure that the operation occurs at the right time.

The CU performs 1 step of the instruction in 1 clock pulse.  The speed of processing will depend on:

1. CPU Frequency, i.e., time duration of 1 clock pulse.
1. The no. of steps involved in executing a full instruction.
1. The Access time of the computer, i.e., the time required to access any one memory address.

Functions of the Control unit.

1. It co-ordinates & controls various parts of the computer system, namely; Main memory, ALU & the Peripheral devices.
1. It maintains order & controls all the operations or activities inside the Processor.  
The CU controls the activities of all the other units of the computer by using the appropriate control signals.  For example, it instructs the ALU on which arithmetic or logical operations are to be performed.
1. It connects the required circuits to enable the ALU to process the data in storage, as specified by the program.
1. It directs sequence of operations, i.e., it generates synchronization signals & manages commands exchanged between the ALU, I/O units & the Memory.
1. It retrieves and interprets instructions from the Main storage & makes the computer to execute these instructions by giving commands to the rest of the computer elements.
1. It controls the transfer of unprocessed data to the Main storage & results from the Main storage.
1. It stores the results in the memory.
1. It determines the location of the memory that contains the next instruction to be retrieved.
1. It monitors the CPU operations & identifies problems, such as equipment malfunction, illogical instructions or erroneous data finding its way into the system, and flashes them on the computer screen.
ARITHMETIC LOGIC UNIT (ALU).

This is the part of the Processor that performs all the arithmetic operations, such as adding or multiplying figures, &logical operations needed to solve a particular problem.
For example, if two numbers are to be added or multiplied, this is done by the ALU.


The ALU also performs Logic Functions, e.g., AND, NOT, OR, TRUE, FALSE & IF.


Functions of the ALU.

The ALU has 2 main functions:

1. It carries out the Arithmetic operations.
1. It performs logical operations and comparison on data.
Other minor functions include;
1. It performs output of variable (logical) functions.
1. It performs branching of prefixed conditions.

ACCUMULATOR.

1. It is a storage device in the A.L.U, where all the answers from both arithmetic & logical operations are stored temporarily before being transferred to the memory.

1. A Register in the ALU in which operands are placed, and in which arithmetical results are formed.





Integrated Office Suite Notes: Theory and Practice
1. Word Processing
1.1 Introduction to Word Processing
Definition and Overview: Word processing is the use of specialized software to create, edit, format, and print text documents. It has revolutionized how we manage written communication in both personal and professional contexts. Mastery of word processing is essential for effective communication and documentation in the modern workplace and academic settings.
Importance of Word Processing:
· Efficient Document Creation and Editing: Quickly compose, modify, and format text with various tools and features.
· Professional-Looking Outputs: Create polished documents with advanced formatting options such as headers, footers, and page numbering.
· Easy Collaboration and Sharing: Facilitate teamwork through shared documents, real-time editing, and commenting features.
· Enhanced Productivity: Utilize templates, styles, and automated tools to streamline document creation and improve efficiency.
Examples of Word Processors:
· Microsoft Word: A widely used application with robust features for formatting, collaboration, and advanced editing.
· Google Docs: A cloud-based platform that supports real-time collaboration and easy sharing.
· Apple Pages: An intuitive application for Mac users, offering a range of templates and design tools.
· LibreOffice Writer: A free, open-source alternative that provides essential word processing features.
· OpenOffice Writer: Similar to LibreOffice, offering basic word processing tools in an open-source environment.
1.2 Working with Word Documents
Theory: Basic operations in word processing encompass opening the application, creating and saving documents, and navigating between multiple open documents. Understanding these functions is fundamental for efficient usage.
Practice: Getting Started with Word Processing
1. Open your word processor (e.g., Microsoft Word).
2. Create a new blank document.
3. Type the following text: "Digital Literacy is essential in today's world."
4. Save the document as "Digital_Literacy_Skills.docx" on your desktop.
· Use Ctrl + S (Windows) or Command + S (Mac) for quick saving.
5. Close the document and reopen it to practice file management.
1.3 Document Editing and Formatting
Theory: Editing tools allow users to modify text for clarity and aesthetics, while formatting options enhance the document’s structure and presentation. Key elements include font selection, size adjustments, alignment, and the application of styles.
Practice: Basic Formatting
1. With your "Digital_Literacy_Skills.docx" document open, format the text:
· Highlight the text.
· Change the font to Arial and size to 14pt.
· Make the text bold by clicking on the bold icon or pressing Ctrl + B (Windows) / Command + B (Mac).
· Center align the text using the alignment tools in the toolbar.
2. Add a new paragraph below and type: "Here are some key skills:"
3. Create a bulleted list with the following items:
· Word processing
· Spreadsheet management
· Creating presentations
Theory: Styles in word processing facilitate consistent formatting across documents, allowing for easy updates and maintaining a professional appearance.
Practice: Using Styles
1. Highlight the "Digital Literacy is essential in today's world" text.
2. In the Styles gallery, select "Heading 1".
3. Notice how the text formatting changes; it applies predefined styles for headings.
4. Update the style:
· Right-click on the "Heading 1" style in the gallery.
· Choose "Update Heading 1 to Match Selection."
· Change the color of your heading to blue.
· Observe how all instances of Heading 1 update automatically if used elsewhere in the document.
1.4 Working with Tables
Theory: Tables are effective for organizing data into rows and columns, allowing for a clearer presentation of information, making it easier to analyze and interpret.
Practice: Inserting and Formatting a Table
1. Place your cursor below the bulleted list.
2. Go to the "Insert" tab and click on "Table."
3. Create a 3x3 table by dragging to select the desired size.
4. In the first row, type the following headers:
· Skill
· Importance
· Examples
5. Fill in the next two rows with sample data relevant to digital literacy skills.
6. Format the table:
· Highlight the entire table.
· Go to "Table Design" and choose a table style that fits your document's theme.
· Make the header row bold to emphasize its significance.
1.5 Document Layout and Printing
Theory: Page layout options dictate how the document is displayed on screen and in print. Key elements include margins, orientation, and overall setup.
Practice: Setting Up Page Layout
1. Go to the "Layout" tab.
2. Click on "Margins" and select "Narrow" to maximize writing space.
3. Click on "Orientation" and switch to "Landscape" for a wider layout.
4. Go to the "Page Setup" dialog box:
· Set top and bottom margins to 0.5 inches.
· Click "OK" to apply changes.
5. Add page numbers:
· Go to the "Insert" tab > "Page Number."
· Choose "Bottom of Page" > "Plain Number 2."
6. Preview your document:
· Go to "File" > "Print."
· Observe how your document will look when printed.
· Close the print preview without printing.
7. Save all your changes to ensure your modifications are not lost.

2. Spreadsheets
2.1 Introduction to Electronic Spreadsheets
Theory: Spreadsheets are dynamic tools designed for organizing, analyzing, and visualizing data in a grid format. Each cell in a spreadsheet can hold text, numbers, or formulas, making it a versatile application for various tasks.
Importance of Spreadsheets:
· Data Organization and Storage: Keep track of large datasets systematically.
· Automatic Calculations: Utilize built-in functions for efficient calculations.
· Data Analysis and Visualization: Use charts and graphs to represent data visually.
· Financial Modeling and Planning: Create budgets, forecasts, and financial reports.
Application Areas:
· Financial Management: Track income, expenses, and budgets.
· Inventory Tracking: Monitor stock levels and sales data.
· Data Analysis and Reporting: Analyze trends and generate reports.
· Project Management: Plan timelines and allocate resources.
· Budgeting and Forecasting: Predict future financial performance based on historical data.
2.2 Using Spreadsheet Applications
Practice: Creating a Basic Budget
1. Open your spreadsheet application (e.g., Microsoft Excel).
2. In cell A1, type "Monthly Budget."
3. In column A, starting from A3, enter the following categories:
· Income
· Rent
· Utilities
· Groceries
· Transportation
· Entertainment
· Savings
4. In column B, enter sample amounts for each category (e.g., $3000 for Income, $1200 for Rent).
Theory: Formatting improves data readability and highlights important information. Proper formatting helps in interpreting the data more effectively.
Practice: Formatting Your Spreadsheet
1. Format the spreadsheet:
· Make "Monthly Budget" bold and merge cells A1
for a cleaner title.
· Apply currency format to the amounts in column B:
· Select cells B3
.
· Right-click and select "Format Cells."
· Choose "Currency" under the "Number" tab.
· Click "OK."
2.3 Using Formulas and Functions
Theory: Formulas and functions are integral to spreadsheet functionality, enabling users to perform calculations and derive insights from data. Understanding these concepts allows for greater efficiency in data management.
Practice: Adding Calculations to Your Budget
1. In cell B10, use the SUM function to calculate total expenses:
· Click on cell B10.
· Type =SUM(B4:B9) and press Enter.
2. In cell A12, type "Remaining Balance."
3. In cell B12, create a formula to calculate the remaining balance:
· Click on cell B12.
· Type =B3-B10 and press Enter.
Theory: Conditional formatting applies different formatting styles to cells based on specific criteria, enhancing data visibility and analysis.
Practice: Applying Conditional Formatting
1. Apply conditional formatting to B12:
· Select B12.
· Go to "Conditional Formatting" > "Highlight Cell Rules" > "Greater Than."
· Set the rule to highlight the cell in green if the value is greater than 0.
· Click "OK."
2. Save the spreadsheet as "Monthly_Budget.xlsx" on your desktop.

3. Electronic Presentations
3.1 Introduction to Presentation Software
Theory: Presentation software allows users to create visual aids that enhance oral presentations. It combines text, images, graphs, and multimedia to effectively convey information.
Importance of Presentation Software:
· Visual Storytelling: Enhance communication through engaging visuals.
· Professional Appearance: Create polished, impactful presentations.
· Interactive Features: Incorporate multimedia elements to maintain audience engagement.
· Collaboration Tools: Facilitate teamwork in creating presentations.
Common Presentation Tools:
· Microsoft PowerPoint: A powerful tool with a wide array of templates and customization options.
· Google Slides: A collaborative platform that allows for real-time editing and sharing.
· Apple Keynote: Offers a user-friendly interface with beautiful templates for Mac users.
· Prezi: Provides dynamic, non-linear presentation options for creative storytelling.
3.2 Creating Effective Presentations
Practice: Starting a New Presentation
1. Open your presentation software (e.g., Microsoft PowerPoint).
2. Create a new blank presentation.
3. Select a template that fits your topic or audience style.
Theory: A well-structured presentation includes a clear introduction, body, and conclusion. Each slide should have a single focus with supporting points.
Practice: Structuring Your Presentation
1. Slide 1: Title Slide
· Title: "Digital Literacy in the 21st Century"
· Subtitle: Your name and date.
2. Slide 2: Introduction
· Bullet Points:
· Definition of Digital Literacy.
· Importance in today’s world.
3. Slide 3: Key Skills
· Bullet Points:
· Word Processing
· Spreadsheet Management
· Presentation Creation
3.3 Adding Multimedia Elements
Theory: Incorporating multimedia elements—such as images, videos, and audio—enhances engagement and understanding. Visual aids support learning and retention of information.
Practice: Enhancing Your Presentation with Multimedia
1. On Slide 2, insert an image:
· Go to "Insert" > "Pictures."
· Choose an image relevant to digital literacy.
2. On Slide 3, embed a short video:
· Go to "Insert" > "Video."
· Select "Online Video" and paste a link to a video discussing digital literacy skills.
3. Add speaker notes to each slide to guide your presentation delivery.
3.4 Delivering the Presentation
Theory: Effective delivery combines verbal and non-verbal communication skills. Confidence, eye contact, and pacing enhance audience engagement and understanding.
Practice: Presenting Your Work
1. Rehearse your presentation multiple times to improve familiarity with the content.
2. Practice your timing to ensure you stay within the allotted time frame.
3. Seek feedback from peers during practice sessions to refine your delivery and presentation structure.
Theory: Using presentation tools, you can track audience engagement through features like polls, quizzes, or Q&A sessions, fostering interactive learning.
Practice: Engaging Your Audience
1. Consider incorporating a poll on Slide 2 to assess the audience’s understanding of digital literacy.
2. Utilize tools like Mentimeter or Kahoot! to create interactive quizzes during the presentation.


Data and Information Management
· Data: Data refers to raw, unprocessed facts, figures, and symbols that hold no inherent meaning on their own. It can take various forms such as numbers, text, images, sounds, or any other raw input. Without organization or context, data is just a set of meaningless values.
· Information: When data is processed, structured, or organized within a context, it becomes information. Information is essentially data that has been interpreted and given meaning, allowing it to be useful for specific purposes. This transformation often includes data analysis, formatting, or organization.
For example:
· Data: 72, 68, 70, 74, 71
· Information: The daily high temperatures (in Celsius) for a week in July.
Importance of Data and Information:
1. Decision Making: Reliable data and information are essential for making well-informed decisions. Whether it's in business, healthcare, or governance, the quality of decisions depends on the availability and accuracy of information derived from data.
2. Problem Solving: Data analysis can reveal trends, patterns, and relationships that are key to identifying and solving complex problems, such as optimizing business operations or predicting customer behavior.
3. Efficiency: Proper data management can significantly streamline organizational processes by ensuring that information is accessible, relevant, and easy to interpret. This leads to time savings and increased productivity.
4. Innovation: The analysis of data can uncover new insights, leading to innovation. Many new products, services, or business models are developed based on the interpretation of existing data, identifying gaps or opportunities in the market.
5. Communication: Information derived from data is used to communicate effectively within organizations and with external stakeholders, such as clients, customers, and partners. Clear and accurate information promotes transparency and builds trust.
1.2 Types of Data
Theory: Data can be classified into different categories based on its nature and structure:
1. Quantitative Data: Data that can be quantified and expressed in numerical terms. It is often used for statistical analysis, mathematical computations, and comparisons.
· Example: Sales figures, temperature readings, or survey ratings.
2. Qualitative Data: Descriptive data that is observed rather than measured. It deals with characteristics, attributes, or qualities.
· Example: Customer feedback, product reviews, or interview transcripts.
3. Structured Data: Data that is highly organized and easily searchable, typically stored in databases with a predefined structure (rows and columns).
· Example: Employee details in an HR management system, or customer information in a CRM.
4. Unstructured Data: Data that doesn't follow a predefined format, making it harder to search, categorize, or process using traditional methods.
· Example: Social media posts, audio/video files, or emails.
5. Big Data: Large, complex datasets that are beyond the ability of traditional data processing tools to handle. It requires advanced analytical tools and technologies.
· Example: User behavior data collected by social media platforms, or sensor data from IoT devices.
Practice: Identifying Data Types
1. Open a new document in your word processor.
2. Create a table with three columns: "Data Example," "Data Type," and "Explanation."
3. Fill in the table with the following examples and identify their data types: a. Temperature reading of 25°C
b. A customer review saying, "Great product, highly recommended!"
c. A list of employee names and their respective departments
d. The entire text content of Wikipedia
e. The daily stock prices of a company for the past 10 years
4. Provide a brief explanation of why you classified each example as that particular data type.
5. Save the document as "Data_Types_Exercise.docx."
2. Internet Services and Web Browsing
2.1 Types of Internet Services
Theory: The Internet provides a variety of services that enable communication, information retrieval, file transfers, and many other activities. Some of the most important Internet services include:
1. Communication Services:
· Email: An asynchronous method for sending and receiving messages between individuals or groups.
· Instant Messaging: Real-time text-based communication between two or more users.
· Voice over IP (VoIP): Internet-based voice communication, allowing users to make phone calls through the Internet.
· Video Conferencing: Real-time video and audio communication over the Internet, often used for virtual meetings or webinars.
2. Information Retrieval Services:
· World Wide Web (WWW): A system of interlinked hypertext documents and multimedia resources accessed via web browsers.
· Search Engines: Tools such as Google or Bing that help users find specific information on the Internet.
· Online Databases: Structured collections of data accessible over the Internet, such as academic databases or financial data systems.
3. File Transfer:
· FTP (File Transfer Protocol): A protocol used to transfer files between computers on the Internet.
· Cloud Storage Services: Services like Google Drive or Dropbox that allow users to store and share files online.
4. E-commerce:
· Online Shopping: The purchase of goods and services over the Internet, with platforms like Amazon and eBay leading the market.
· Online Banking: Managing financial transactions via online platforms, providing convenience and access to banking services 24/7.
5. Social Networking:
· Platforms such as Facebook, Twitter, and LinkedIn that facilitate social connections and content sharing among users.
6. Content Streaming:
· Video Streaming: The real-time delivery of video content over the Internet (e.g., YouTube, Netflix).
· Audio Streaming: Online platforms for music or podcast streaming (e.g., Spotify, Apple Music).
2.2 Web Browsing Concepts
Theory: Web browsing refers to navigating the World Wide Web using software known as web browsers (e.g., Chrome, Firefox, Safari). Key concepts to understand include:
1. Web Browsers: Software that displays web pages and allows users to navigate the web.
2. URLs (Uniform Resource Locators): Web addresses that specify the location of resources on the Internet. For example, "http://www.example.com."
3. HTTP/HTTPS: Protocols used for transferring data over the web. HTTPS ensures a secure connection by encrypting the data transmitted.
4. Cookies: Small files stored on your device by websites to remember your preferences or login status.
5. Cache: Temporary storage that speeds up browsing by saving previously visited pages locally.
6. Bookmarks/Favorites: A way to save frequently visited websites for quick access.
7. Plugins/Extensions: Add-ons that enhance the functionality of a web browser, such as ad blockers or password managers.
Practice: Effective Web Browsing
1. Open your preferred web browser (e.g., Chrome, Firefox, Safari).
2. Access a website:
a. Type "www.example.com" into the address bar.
b. Observe how the URL changes as you navigate through the site.
3. Use bookmarks:
a. Bookmark a website you visit frequently.
b. Organize your bookmarks into folders for easy access.
4. Clear your browsing data:
a. Open your browser settings.
b. Clear your cache and cookies to improve privacy and performance.
5. Use incognito/private mode:
a. Open a new incognito window.
b. Note how your browsing history is not saved.
6. Install a browser extension:
a. Install an ad-blocker extension from your browser’s store.
b. Configure the settings to block intrusive ads.
2.3 Web Search Techniques
Theory: Efficient web searching is crucial for finding relevant and accurate information quickly. Advanced search techniques include:
1. Use Quotation Marks: For exact phrase matching in search results.
· Example: "digital literacy skills"
2. Boolean Operators: Refine searches using AND, OR, NOT.
· Example: digital literacy AND job skills
3. Site-Specific Search: Limit your search to a specific website.
· Example: site
digital literacy
4. File Type Search: Find specific file types like PDFs, Word documents, or PowerPoint presentations.
· Example: filetype
"digital literacy report"
5. Wildcard Search: Use an asterisk (*) to substitute unknown words.
· Example: how to * a computer
6. Date Range: Limit search results to a specific time frame.
· Example: digital literacy after:2020
Practice: Advanced Web Searching
1. Open your search engine.
2. Perform searches and analyze the results:
a. "Digital literacy"
b. Digital literacy AND job skills
c. Digital literacy OR computer skills
d. site
digital literacy
e. filetype
"digital literacy report"
3. Experiment with date-range searches using Google’s "Tools" option.
4. Summarize which search techniques provided the most relevant results. Save this in a document.
3. Data Management and Backup
3.1 File Management
Theory: File management is the practice of organizing and maintaining files in a structured and efficient manner. Proper file management ensures that digital information can be easily accessed, stored, and retrieved when necessary. It plays a vital role in both personal and professional environments, allowing for streamlined workflows and reducing the risk of data loss or mismanagement.
Key Concepts:
1. File Systems: File systems are responsible for organizing and storing files on storage devices such as hard drives, SSDs, or USBs. The file system manages how data is stored and retrieved, creating a structure where information is easily accessible.
· NTFS (New Technology File System): Used primarily by Windows operating systems, it supports large files, file permissions, and security features.
· APFS (Apple File System): Optimized for macOS, APFS provides high performance, encryption, and space efficiency.
· ext4 (Fourth Extended Filesystem): Commonly used by Linux operating systems, it supports large volumes and files, journaling, and better data integrity.
2. Directory Structure: The directory structure refers to the hierarchical organization of files and folders. This tree-like structure helps users navigate through data systematically. At the top is the root directory, with subfolders branching out to store specific types of files.
· For example: The folder "Documents" could have subfolders like "Work," "School," and "Personal," each containing relevant files.
3. File Naming Conventions: Naming files consistently and descriptively allows for easier identification and retrieval. Good naming practices can reduce confusion and avoid duplication. A clear file name often includes:
· Date (e.g., YYYY-MM-DD format)
· Description of the content (e.g., Report, Budget)
· Version number (e.g., V1, Final) Example: 2024-10-15_ProjectProposal_V1.docx
4. Metadata: Metadata is data about data. It provides additional information about files, such as their creation date, author, size, and modification history. Metadata can help in categorizing, searching, and sorting files.
· Example: For a photo, metadata might include the camera used, location, and the date the photo was taken.
5. File Compression: Compression reduces the size of a file or folder for storage or transmission, making it easier to send via email or save disk space. Common formats include ZIP and RAR.
· Example: Compressing a folder of images before emailing them to reduce attachment size.
Practice: Organizing Files and Folders
1. Create a folder structure:
· Create a main folder called "Digital_Literacy_Project" on your desktop.
· Inside it, create subfolders named "Documents," "Spreadsheets," "Presentations," and "Images" to store different types of files.
2. Move files:
· Move previously created files such as "Data_Types_Exercise.docx" and "Monthly_Budget.xlsx" into their appropriate subfolders.
3. Rename files:
· Use a consistent naming convention, such as YYYY-MM-DD_FileDescription. For example, rename your files to "2024-10-15_MonthlyBudget.xlsx" and "2024-10-15_DataTypes.docx".
4. Compress a folder:
· Right-click the "Digital_Literacy_Project" folder and choose "Compress" or "Send to > Compressed (zipped) folder." Observe how the file size decreases after compression.
3.2 Data Backup
Theory: Data backup involves creating copies of important data to protect against loss due to hardware failure, accidental deletion, or cyber threats like ransomware. A strong backup strategy ensures data is recoverable in the event of any mishap.
Types of Backups:
1. Full Backup: A full backup copies all selected files and data. It’s comprehensive but can be time-consuming and requires significant storage space.
2. Incremental Backup: An incremental backup only saves files that have changed since the last backup. This method is faster and uses less storage but requires multiple backups to fully restore all data.
3. Differential Backup: Differential backups save all changes made since the last full backup. This requires more storage than incremental backups but is quicker to restore since only two backups (the full and most recent differential) are needed.
Backup Strategies:
1. 3-2-1 Rule:
· Keep 3 copies of your data: the original and two backups.
· Store copies on 2 different media (e.g., hard drive, cloud).
· Keep 1 copy off-site, such as in the cloud or a remote location, to protect against local disasters.
2. Continuous Data Protection (CDP): Real-time backup that automatically saves any changes to data as they occur, ensuring that no data is lost between scheduled backups.
3. Cloud Backup: Cloud services like Google Drive, Dropbox, or OneDrive store data on remote servers accessed via the internet. This approach offers convenience and accessibility from any device with an internet connection.
Practice: Performing a Data Backup
1. Choose a cloud storage service:
· Set up an account with a cloud service like Google Drive, Dropbox, or OneDrive.
2. Set up cloud backup:
· Install the service’s desktop application.
· In the application’s settings, select the "Digital_Literacy_Project" folder for backup.
3. Perform a manual backup:
· Manually upload the "Digital_Literacy_Project" folder if automatic backup isn’t available. Ensure all files are uploaded successfully.
4. Test file recovery:
· Delete a file from your local folder, then recover it from your cloud service to ensure it was backed up and can be retrieved.
3.3 Data Security and Privacy
Theory: In the digital age, protecting your data from unauthorized access, loss, or theft is essential. Implementing basic security measures reduces the risk of data breaches, hacking, and malware attacks.
Key Concepts:
1. Encryption: Encryption converts data into unreadable code, protecting it from unauthorized access. Only those with the correct decryption key can access the information.
· Example: Sensitive files like financial records can be encrypted before sending them via email.
2. Two-Factor Authentication (2FA): 2FA adds an extra layer of security beyond just a password by requiring another form of verification, such as a code sent to your phone or generated by an authenticator app.
3. Virtual Private Network (VPN): A VPN creates a secure, encrypted connection over a less secure network, such as public Wi-Fi. It protects your data from being intercepted by hackers.
4. Firewall: A firewall monitors incoming and outgoing network traffic and blocks unauthorized access. It can be hardware-based (as in a router) or software-based (built into the operating system).
5. Antivirus Software: Antivirus programs detect, prevent, and remove malware, including viruses, ransomware, and spyware. Keeping antivirus software updated is crucial for protection against new threats.
Practice: Implementing Basic Data Security Measures
1. Enable 2FA:
· Go to the security settings of your email account and enable two-factor authentication, adding an extra step to secure your login process.
2. Create a strong password:
· Use a combination of uppercase and lowercase letters, numbers, and symbols for a password. Avoid common phrases or easily guessable information. Example: B!ueSkY2024!.
3. Check your computer's built-in security features:
· For Windows, use "Windows Security" to review virus protection settings. For Mac, use "Security & Privacy" settings to ensure basic protections are in place.
4. Encrypt a sensitive file:
· Create a text file with mock sensitive information. On Windows, right-click the file, choose "Properties," and under "Advanced," enable encryption. For Mac, use Disk Utility to create an encrypted disk image.
Online Communication and Collaboration: Comprehensive Guide
1. Netiquette: The Etiquette of the Internet
1.1 Understanding Netiquette
Theory:
Netiquette refers to a set of guidelines for acceptable behavior in online communication. It is a blend of the words "network" and "etiquette," and it emphasizes the importance of politeness and professionalism in digital interactions. As more social and professional engagements shift to digital platforms, it becomes essential to adopt and practice proper netiquette to ensure respectful, effective, and positive communication.
Key Principles of Netiquette:
1. Respect Others: Show the same level of respect online as you would in face-to-face interactions. Avoid hostile language, personal attacks, or inappropriate humor.
2. Think Before You Post: Remember that the internet has a long memory, and once something is online, it can be difficult to delete or retract. Consider the long-term impact of your posts or comments.
3. Be Clear and Concise: In online environments, tone can be easily misinterpreted. Without body language and verbal cues, concise and clear communication reduces the risk of misunderstandings.
4. Use Appropriate Language: Avoid offensive language, excessive use of slang, or over-reliance on abbreviations. Strive for professionalism in all your online interactions.
5. Respect Privacy: Be mindful of sharing others' personal information. Never post or share someone else’s private content without explicit consent.
6. Acknowledge Sources: When sharing information or referencing someone else’s work, give proper credit. Plagiarism or unauthorized sharing is not acceptable online or offline.
7. Be Forgiving: Keep in mind that language barriers, cultural differences, or typographical errors can occur. Approach misunderstandings with patience and seek clarification when necessary.
1.2 Applying Netiquette in Different Contexts
Practice:
In your online interactions, you may encounter various situations where netiquette principles need to be applied. Below are a few scenarios, and the appropriate responses based on netiquette:
1. Disagreement in a Public Forum: If you disagree with someone’s comment, respond respectfully. Avoid using inflammatory language or making it personal. Start with phrases like, “I understand your point, but I respectfully disagree because…”
2. Pointing Out a Colleague’s Mistake: If a colleague makes a minor mistake in a professional email thread, respond privately to avoid embarrassing them in front of others. Use a polite tone: “Hi [Name], just wanted to point out a small error in the last email…”
3. Sharing a Friend’s Photo: Before sharing any personal photo of a friend on social media, ask for their permission. It shows respect for their privacy and allows them to decide what they want shared.
4. Stepping Away from a Video Conference: If you need to leave a video conference briefly, politely inform the host by typing in the chat, “I need to step away for a moment, I’ll be right back,” and mute your microphone.
2. Email Communication
2.1 Email Concepts and Best Practices
Theory:
Email is one of the most common forms of online communication, particularly in professional settings. Writing effective emails requires attention to structure, tone, and the context of the message. Understanding the mechanics of email, as well as how to manage and secure your email, is key to maintaining professionalism.
Key Concepts:
1. Email Structure:
· Subject Line: A clear and informative subject line sets the tone for the email.
· Greeting: Use a formal greeting for professional emails.
· Body: Keep the body of the email concise and to the point, while providing all necessary details.
· Closing: End with a polite closing, such as "Best regards" or "Sincerely."
· Signature: Include a professional signature with your name and contact information.
2. CC and BCC:
· CC (Carbon Copy): Used when others should be informed of the conversation but are not directly involved.
· BCC (Blind Carbon Copy): Use when you want to inform recipients without revealing their email addresses to others.
3. Reply vs. Reply All: Be cautious when using “Reply All.” Only include those who need to be part of the conversation.
4. Email Tone: Always maintain a courteous and professional tone, even in difficult situations.
5. Email Management: Organize your inbox by using folders and labels to ensure efficient handling of emails.
Practice:
To practice composing a professional email, consider the following scenario:
· You are informing your team about an upcoming digital literacy workshop. Your email should include all relevant details and have a clear call to action.
1. Subject: "Upcoming Digital Literacy Workshop – RSVP Required"
2. Greeting: "Dear Team,"
3. Body: Include the workshop details such as date, time, location, and any required preparations.
4. Call to Action: "Please RSVP by [Date] and come prepared with any questions."
5. Closing: "Best regards,"
6. Signature: "[Your Name]
[Your Title]
[Your Contact Information]"
Before sending, check for spelling errors, clarity, and tone.
2.2 Email Security
Theory:
Email security is crucial to protect your personal and professional information. Emails are often targets for phishing, hacking, and other malicious activities, so it’s essential to take steps to secure your account.
Key Security Measures:
1. Strong Passwords: Create complex, unique passwords that combine uppercase letters, numbers, and symbols.
2. Two-Factor Authentication (2FA): Adds a second layer of security, such as a text message or authentication app, to verify your identity.
3. Phishing Awareness: Be aware of phishing emails that attempt to trick you into providing sensitive information.
4. Encryption: Use encryption tools when sending highly sensitive information.
5. Regular Updates: Keep your email client and security settings up to date to avoid vulnerabilities.
Practice:
1. Test your email password for strength using a password checker.
2. Enable 2FA on your email account for additional security.
3. Learn to identify phishing attempts by taking an online phishing quiz.
3. Online Collaboration Tools
3.1 Overview of Collaboration Platforms
Theory:
Online collaboration tools help teams work together, share information, and manage projects from remote locations. These platforms often include features for communication, file sharing, and task management, which streamline team workflows.
Common Types of Collaboration Tools:
1. Project Management Platforms: Tools like Trello, Asana, and Microsoft Project help teams track tasks, deadlines, and project milestones.
2. Document Collaboration: Google Docs and Microsoft Office 365 allow real-time document editing and collaboration.
3. Communication Platforms: Slack, Microsoft Teams, and Discord facilitate team discussions through chat rooms and direct messaging.
4. Video Conferencing: Zoom, Google Meet, and Skype enable face-to-face meetings, even when team members are in different locations.
5. File Sharing and Storage: Platforms like Dropbox, Google Drive, and OneDrive allow secure file storage and sharing.
3.2 Using Google Workspace for Collaboration
Practice:
Google Workspace offers several collaboration tools, such as Google Docs for document editing and Google Drive for file storage. Try collaborating with a classmate or colleague using Google Docs.
1. Create a Document: Start a new Google Doc titled “Digital Literacy Collaboration Exercise.”
2. Share the Document: Invite a collaborator by entering their email address and granting them editing permissions.
3. Collaborate: Add content to the document and ask your collaborator to contribute their thoughts using comments or suggestion mode.
4. Social Media for Professional Networking
4.1 Understanding Professional Social Networks
Theory:
Professional social networks, such as LinkedIn, provide a platform for career advancement, networking, and learning. By optimizing your LinkedIn profile, engaging with content, and building your network, you can increase your visibility and opportunities in your field.
Key Aspects:
1. Profile Optimization: Craft a professional profile with a clear headline, professional photo, and a detailed summary.
2. Network Building: Connect with colleagues, industry professionals, and alumni to grow your professional circle.
3. Content Sharing: Share or comment on relevant professional articles, posts, and updates.
4. Job Search: Use LinkedIn’s job search features to find career opportunities and research companies.
5. Privacy Management: Ensure your privacy settings are adjusted to control who sees your profile and activity.
4.2 Social Media Etiquette and Personal Branding
Theory:
Your social media presence is a reflection of your personal brand. Managing your profiles in a way that aligns with your professional goals is critical in today’s digital world. This involves maintaining a consistent professional image and being mindful of what you post.
Practice:
1. Audit your online presence by searching your name and reviewing the results.
2. Clean up any social media posts that could be viewed negatively by potential employers.
3. Update your LinkedIn profile to reflect your current professional status and career aspirations.
Cybersecurity Skills: Comprehensive Guide and Practical Applications
1. Introduction to Cybersecurity
1.1 Understanding Cybersecurity
Theory:
Cybersecurity involves the protection of systems, networks, programs, and data from digital threats and attacks. It encompasses a wide range of technologies, processes, and practices designed to safeguard sensitive information. Cybersecurity’s main goal is to defend against unauthorized access, theft, and damage, as well as to ensure resilience in case of breaches.
Key Concepts:
· Confidentiality: Ensuring that data is accessible only to authorized individuals or systems. This is achieved through encryption, access controls, and other protective measures.
· Integrity: Maintaining the accuracy and reliability of data throughout its lifecycle. This involves preventing unauthorized alterations, ensuring data consistency, and using checksums or digital signatures.
· Availability: Ensuring that authorized users can access the data and systems when needed. This includes implementing redundancy, backups, and measures to mitigate downtime from attacks such as Distributed Denial of Service (DDoS).
The CIA Triad (Confidentiality, Integrity, Availability) forms the foundational principles of cybersecurity and provides a framework for evaluating risks and vulnerabilities.
1.2 Importance of Cybersecurity
In the digital age, cybersecurity is crucial for several reasons:
· Protecting Personal Information: Individuals need to safeguard their sensitive data, such as social security numbers, credit card details, and passwords, to prevent identity theft.
· Safeguarding Financial Data: Banks, businesses, and individuals rely on cybersecurity to protect financial transactions and account information.
· Maintaining Business Continuity: Cyberattacks can disrupt operations, leading to significant financial losses and reputational damage for businesses.
· Preserving National Security: Government agencies must secure critical infrastructure and military data from cyber espionage and warfare.
· Ensuring the Integrity of Digital Infrastructure: With society’s growing dependence on digital systems, cybersecurity is vital for protecting communication networks, transportation systems, and power grids.
Practice:
Create a document titled "Personal Cybersecurity Assessment". Address the following:
1. How many of your online accounts use unique passwords?
2. Do you use two-factor authentication (2FA)? If yes, for which accounts?
3. Have you ever clicked on a link in an unexpected email?
4. Do you regularly update your devices and software?
5. Have you ever used public Wi-Fi without a VPN?
After completing the assessment, identify three areas where you can improve your cybersecurity habits.

2. Common Cybersecurity Threats
2.1 Types of Cyber Threats
Theory:
Understanding the different types of cyber threats is essential for building effective defenses. Here are the most common threats:
1. Malware: Malicious software designed to damage or gain unauthorized access to a system. Examples include:
· Viruses: Programs that replicate themselves and spread to other devices.
· Worms: Self-replicating malware that spreads across networks.
· Trojans: Malware disguised as legitimate software to trick users into installing it.
· Ransomware: Encrypts a user’s data, demanding payment to unlock it.
· Spyware: Secretly monitors user activity to collect information.
2. Phishing: Fraudulent attempts to obtain sensitive information by posing as a trustworthy entity, often through email or websites.
3. Social Engineering: Tactics that exploit human psychology to manipulate individuals into divulging confidential information.
4. Man-in-the-Middle (MitM) Attacks: Interception and modification of communications between two parties without their knowledge.
5. Denial-of-Service (DoS) and Distributed Denial-of-Service (DDoS): Overloading a system or network with traffic to render it unavailable.
6. SQL Injection: Exploiting vulnerabilities in web applications by inserting malicious SQL code into database queries.
7. Zero-Day Exploits: Attacks that exploit unknown or unpatched vulnerabilities in software.
2.2 Recognizing Cyber Threats
Practice:
Take the Phishing Quiz (Google’s Phishing Quiz). After completion:
1. Note how many phishing attempts you correctly identified.
2. List any new signs of phishing you learned, such as suspicious sender addresses or unusual attachments.
3. Develop a Phishing Identification Checklist with tips like:
· Checking the sender's email address.
· Hovering over links to verify legitimacy.
· Being cautious of urgent or threatening language.
· Checking for spelling or grammatical errors.
Save this checklist for future use when reviewing emails.

3. Cybersecurity Best Practices
3.1 Personal Cybersecurity Measures
Theory:
Implementing strong cybersecurity practices in your daily life is critical for protecting your personal information and assets. Key measures include:
1. Strong Password Management: Use unique and complex passwords for each account. Consider using a password manager to generate and store secure passwords.
2. Two-Factor Authentication (2FA): This adds an additional layer of security by requiring a second verification step beyond just a password.
3. Regular Software Updates: Keeping your operating systems and applications up-to-date ensures you are protected from newly discovered vulnerabilities.
4. Safe Browsing Habits: Avoid clicking on suspicious links, and be cautious when downloading files or entering personal information online.
5. Use of Security Software: Install reputable antivirus and anti-malware software, and ensure it is always up-to-date.
6. Data Backup: Regularly back up important data, either to external storage devices or secure cloud services.
7. Wi-Fi Security: Use secure, encrypted Wi-Fi networks, and consider using a Virtual Private Network (VPN) when accessing public Wi-Fi.
Practice:
1. Password Management: Install a password manager like LastPass or Bitwarden. Create a strong password for a key account and save it in the manager.
2. Enable 2FA: Choose an account and enable 2FA. Test it by logging out and back in.
3. Software Update: Check for and install any pending updates for your devices.
4. Security Software: Install an antivirus program if needed, and run a full system scan.
5. Data Backup: Identify important files to back up and use an external drive or cloud storage. Set up automatic backups.
3.2 Organizational Cybersecurity Measures
Theory:
Organizations require robust cybersecurity strategies to safeguard sensitive data and ensure continuity. Key organizational practices include:
1. Security Policies and Procedures: Formalized guidelines for data handling, user access, and incident response.
2. Employee Training: Continuous cybersecurity awareness training for all staff to minimize risks.
3. Access Control: Implementing the principle of least privilege, ensuring users only have access to the data they need.
4. Network Security: Using firewalls, intrusion detection systems, and secure network configurations to protect against unauthorized access.
5. Data Encryption: Encrypting sensitive data both in transit and at rest.
6. Incident Response Plans: Having a documented process for responding to cybersecurity incidents.
7. Regular Security Audits: Conducting regular assessments to identify and rectify potential vulnerabilities.
Practice:
Develop a Basic Incident Response Plan. Include sections on:
1. Incident Detection and Reporting.
2. Assessment and Triage.
3. Containment.
4. Eradication.
5. Recovery.
6. Lessons Learned.
Create a contact list of key personnel involved in incident responses and outline a basic communication plan for notifying relevant parties in case of a breach.

4. Legal and Ethical Considerations in Cybersecurity
4.1 Cybersecurity Laws and Regulations
Theory:
Cybersecurity laws and regulations vary by region, but common themes include:
1. Data Protection: Laws like the General Data Protection Regulation (GDPR) govern the handling of personal data.
2. Breach Notification: Regulations require organizations to notify affected parties in the event of a data breach.
3. Cybercrime Laws: Legislation such as the Computer Fraud and Abuse Act (CFAA) criminalizes cyberattacks.
4. Industry-Specific Regulations: Sectors like healthcare and finance must adhere to strict rules for protecting sensitive data (e.g., HIPAA for healthcare).
Practice:
1. Research the primary data protection law in your region.
2. Summarize its key provisions and penalties for non-compliance. Reflect on how the law affects personal data, small businesses, and large corporations.
4.2 Ethical Considerations in Cybersecurity
Theory:
Ethical dilemmas often arise in cybersecurity. Examples include:
1. Privacy vs. Security: Balancing security measures while respecting individual privacy rights.
2. Disclosure of Vulnerabilities: Deciding when and how to disclose vulnerabilities discovered in software.
3. Ethical Hacking: Understanding the ethical boundaries of penetration testing and vulnerability research.
4. Artificial Intelligence: Ensuring that AI systems used in cybersecurity are free from bias and respect fairness.
Practice: Consider a scenario where you’ve discovered a significant vulnerability and the vendor is slow to respond.
1. Evaluate the ethical considerations of disclosing the vulnerability publicly.
2. Write a reflection on the risks, benefits, and ethical principles involved.
Performing Online Jobs: A Comprehensive Guide and Practical Approach

1. Introduction to Online Work
1.1 The Digital Workforce Landscape
Theory:
The advent of digital technologies has radically transformed the professional landscape, enabling a rapid increase in online and remote work opportunities. With global events like the COVID-19 pandemic accelerating this trend, digital literacy and the skills required for online work have become indispensable. More people now seek remote work for its flexibility and reach, expanding the digital workforce significantly.
Key Aspects of the Digital Workforce:
1. Remote Work: Employees working from locations outside a central office, often from home or while traveling.
2. Freelancing: Self-employed individuals offering specialized services to multiple clients.
3. Gig Economy: Short-term, flexible jobs, typically facilitated through online platforms (e.g., Uber, Upwork).
4. Digital Nomadism: Individuals who work remotely while traveling, leveraging technology to maintain their careers.
5. Distributed Teams: Groups with members spread across different geographical locations but collaborating on a shared goal.
Benefits of Online Work:
· Flexibility in choosing work hours and location
· Access to global job markets, including international clients and projects
· Reduced commuting time, saving on costs and minimizing environmental impact
· Opportunities for a better work-life balance, especially for working parents or caregivers
· The ability to gain diverse experiences across multiple industries or sectors
Challenges of Online Work:
· Requires self-discipline and effective time management
· Can lead to feelings of isolation due to a lack of face-to-face interaction
· Blurring of boundaries between personal life and work, often causing burnout
· Dependence on technology and reliable internet connectivity
· Complications arising from working with clients or teams across different time zones and cultural contexts
1.2 Essential Skills for Online Work
Success in online jobs depends on developing a combination of technical and soft skills, which are crucial for thriving in remote work environments.
Essential Skills:
1. Digital Literacy: Proficiency with digital tools, software, and platforms (e.g., Google Workspace, Zoom).
2. Communication: Clear and concise written and verbal communication, essential for collaboration in the absence of face-to-face interactions.
3. Time Management: The ability to prioritize tasks, meet deadlines, and work autonomously without direct supervision.
4. Self-Motivation: Internal drive and discipline to complete tasks and stay productive.
5. Adaptability: Willingness to learn new tools and adapt to changing project requirements or work environments.
6. Problem-Solving: The ability to troubleshoot and resolve issues independently, as remote workers often need to find solutions on their own.
7. Collaboration: Effective teamwork and communication with colleagues or clients, often through virtual platforms.
8. Cultural Awareness: Sensitivity and respect for diverse cultural norms, which is important when working with international teams.
Practice: Assessing Your Online Work Readiness
1. Create a document titled "Online Work Readiness Assessment".
2. Rate yourself on a scale of 1-5 for each skill: Digital Literacy, Written Communication, Time Management, etc.
3. For each rating, write a brief explanation of why you gave yourself that score. Provide examples of when you've used the skill and how you can improve it.
4. Identify your top 3 strengths and the 3 areas where you need improvement.
5. Develop an action plan to enhance the weaker areas and revisit the assessment periodically.

2. Types of Online Jobs
2.1 Categories of Online Work
There is a wide range of online job opportunities spanning numerous industries and skill sets:
1. Writing and Content Creation
· Job Titles: Blogger, Copywriter, Content Marketer, Journalist
· Skills Needed: Research, writing, SEO, editing
· Example Jobs: Writing blog posts, creating marketing content, technical documentation
2. Design and Multimedia
· Job Titles: Graphic Designer, Video Editor, Animator
· Skills Needed: Adobe Creative Suite, visual storytelling, UI/UX design
· Example Jobs: Logo creation, website design, video production
3. Programming and Technology
· Job Titles: Web Developer, Data Analyst, Software Engineer
· Skills Needed: Programming languages, databases, cybersecurity
· Example Jobs: Building websites, analyzing datasets, securing networks
4. Digital Marketing
· Job Titles: Social Media Manager, SEO Specialist, Affiliate Marketer
· Skills Needed: Content creation, analytics, paid advertising strategies
· Example Jobs: Managing social media campaigns, optimizing web traffic
5. Customer Service and Support
· Job Titles: Virtual Customer Service Rep, Technical Support Specialist
· Skills Needed: Communication, problem-solving, empathy
· Example Jobs: Handling customer queries, resolving technical issues
6. Virtual Assistance
· Job Titles: Administrative Assistant, Executive Assistant
· Skills Needed: Organization, communication, multitasking
· Example Jobs: Managing emails, scheduling, travel coordination
7. Teaching and Tutoring
· Job Titles: Online Tutor, Course Creator, Instructional Designer
· Skills Needed: Subject expertise, communication, course design
· Example Jobs: Tutoring students in academic subjects, designing online courses
8. Data Entry and Transcription
· Job Titles: Data Entry Clerk, Transcriptionist
· Skills Needed: Typing, attention to detail
· Example Jobs: Inputting data into databases, transcribing audio recordings
9. Translation and Localization
· Job Titles: Translator, Localizer, Subtitle Creator
· Skills Needed: Bilingual proficiency, cultural awareness
· Example Jobs: Translating documents, localizing software interfaces
10. Project Management
· Job Titles: Project Manager, Scrum Master, Product Manager
· Skills Needed: Leadership, organization, Agile methodology
· Example Jobs: Coordinating remote teams, managing software projects
2.2 Micro-Tasks and Crowdsourcing
In addition to full-time or freelance roles, online platforms have created opportunities for completing micro-tasks and crowdsourcing projects:
· Micro-Tasks: Small, quick tasks such as content moderation, data entry, and short surveys (e.g., Amazon Mechanical Turk, Clickworker).
· Crowdsourcing: Engaging large groups of individuals for projects such as design contests, problem-solving, or user testing (e.g., 99designs, Appen).
Practice: Exploring Online Job Categories
1. Choose three job categories based on your skills and interests.
2. Research specific job titles within those categories, identify key skills required, and analyze real job postings for insights on pay, qualifications, and job expectations.
3. Create a document summarizing your findings, reflecting on how your skills align with the job requirements, and identifying any areas for skill development.

3. Online Job Platforms
3.1 Types of Online Job Platforms
Various platforms help connect freelancers or remote workers with clients and employers:
1. Freelance Marketplaces: Upwork, Fiverr, Freelancer.com
2. Remote Job Boards: FlexJobs, We Work Remotely, Remote.co
3. Industry-Specific Platforms: Toptal (tech), ProBlogger (writing), 99designs (design)
4. Micro-Task Platforms: Amazon Mechanical Turk, Clickworker
5. Project-Based Platforms: Guru, Truelancer
6. Local Services Platforms: TaskRabbit, Thumbtack
3.2 Creating Effective Online Profiles
To attract job opportunities, it’s essential to create a strong, professional profile. Key elements include:
1. Professional Photo
2. Compelling Title
3. Detailed Overview
4. Skills List
5. Work History
6. Education and Certifications
7. Portfolio of Work
8. Testimonials or Reviews
Practice: Creating Your Online Job Profile
1. Choose a job platform (e.g., Upwork or LinkedIn) and build your profile.
2. Write a compelling title, craft an overview, list your skills, and upload relevant work samples.
3. Ask a friend or colleague for feedback and make any adjustments based on their suggestions.

4. Finding and Securing Online Work
4.1 Job Search Strategies
To maximize your chances of securing online work:
1. Optimize Your Profile: Ensure it’s up-to-date and includes relevant keywords.
2. Set Job Alerts: Use job boards to receive notifications for relevant roles.
3. Tailor Applications: Customize each application for the job at hand.
4. Showcase Your Portfolio: Highlight your best and most relevant work.
5. Network: Engage with professionals and communities in your field.
6. Specialize: Develop a niche to stand out from the competition.
7. Keep Learning: Continuously upgrade your skills to stay competitive.
8. Use Multiple Platforms: Explore opportunities on various job boards.
9. Follow Companies: Track organizations you'd like to work for and monitor job postings.
4.2 Proposal Writing and Interviewing for Online Jobs
Writing Effective Proposals:
· Address the client’s specific needs.
· Showcase relevant experience.
· Provide a clear timeline for project completion.
· Be concise and error-free.
Online Job Interviews:
· Test your technology.
· Find a quiet, professional setting.
· Dress appropriately and speak clearly.
· Maintain eye contact (by looking at the camera) and follow up afterward with a thank-you note.
Practice: Crafting a Job Proposal
1. Find a relevant job posting on a freelance platform.
2. Write a customized job proposal addressing the client’s needs and how your skills align with the project.
3. Ask for feedback from a peer or mentor to improve the proposal before submitting it.

5. Managing Online Work Effectively
5.1 Tools for Online Collaboration and Productivity
Managing online work requires the right tools for communication, collaboration, and project management:
1. Communication Tools: Slack, Microsoft Teams, Zoom
2. Project Management: Asana, Trello, Monday.com
3. Time Tracking: Toggl, Clockify
4. File Sharing: Google Drive, Dropbox
5. Invoicing and Payments: PayPal, QuickBooks, FreshBooks
Practice: Exploring Productivity Tools
1. Choose one project management tool (e.g., Trello) and explore its features.
2. Create a simple project (e.g., a task list for your online job search).
3. Explore how to organize tasks, set deadlines, and collaborate with others.
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