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                          COMPUTER SYSTEM OVERVIEW
DEFINATION: A computer is a set of electronic devices or gadgets which accepts data, stores the data, processes the data as it is instructed and finally gives out information. From the definition, a computer system is not a single machine. It consists of a set of electronic devices such as monitor, system unit, keyboard, mouse, printer, speaker and other components that work together to achieve a particular goal.
     CHARACTERISTICS OF A COMPUTER
The following characteristics make a computer system differ from other systems
(a) It is capable of accepting and processing data
(b) It is faster more accurate than human being
(c)It is programmable, that is, it processes data according to specific instructions
(d) It stores information for future use.
(e) It releases information when needed 
Advantages of Computer
Speed
Computers excel in processing vast amounts of data at incredible speeds. They can perform complex calculations, execute multiple tasks simultaneously, and deliver results in a fraction of the time it would take humans to do the same. This speed and efficiency boost productivity across various sectors, from scientific research and data analysis to business operations and daily tasks.
Storage
Computers offer extensive storage capabilities, allowing users to store and manage large volumes of data in a compact and organized manner. From personal files and documents to extensive databases and archives, computers provide a reliable and convenient means of storing, accessing, and retrieving information


Automation and Productivity
One of the main benefits of computers is their ability to automate repetitive and mundane tasks. This automation frees human resources, enabling individuals to focus on more creative, strategic, and value-added work. Automated processes improve productivity, reduce errors, and streamline operations in various industries
Accuracy
Computers have revolutionized communication by connecting people around the world. With internet access, individuals can communicate through email, instant messaging, video calls, and social media platforms. Computers facilitate collaboration, knowledge sharing, and information exchange, breaking geographical barriers and enabling global connectivity.
Access to Information and Resources
The internet serves as a vast repository of information and knowledge. Computers provide a gateway to this wealth of resources, allowing users to access online libraries, research databases, educational materials, and multimedia content. The ability to access information instantly and from anywhere has transformed learning, research, and personal growth.
Improved Decision Making
Computers assist in data analysis, enabling businesses and individuals to make more informed decisions. With powerful algorithms and artificial intelligence, computers can process large datasets, identify patterns, and extract valuable insights. These insights contribute to better decision-making in business strategy, financial planning, healthcare diagnostics, and scientific research.
Entertainment and Multimedia
Computers have revolutionized entertainment by offering a wide array of multimedia experiences. From immersive gaming and virtual reality to streaming services for movies, music, and videos, computers have transformed how we engage with entertainment. They provide a platform for creativity, artistic expression, and immersive storytelling.

Accessibility and Assistive Technologies
Computers have empowered individuals with disabilities through assistive technologies. Screen readers, speech recognition software, adaptive input devices, and other assistive tools allow people with visual, auditory, motor, or cognitive impairments to access and use computers effectively. These technologies promote inclusivity, independence, and equal opportunities.
Streamlined Business Operations
In the business world, computers play a crucial role in streamlining operations. They automate inventory management, customer relationship management, accounting, and supply chain operations. Computers facilitate efficient communication, team collaboration, and real-time data analysis, increasing productivity, cost savings, and improving customer experiences.
Innovation and Advancements
Computers have been the catalyst for numerous technological advancements. They enable scientists, engineers, and researchers to simulate, model, and analyze complex phenomena. From medical breakthroughs to space exploration, computers have facilitated innovation, pushing the boundaries of what is possible in various fields.
Computing Devices I (Pre-Computer Age to 19th Century)
Man has put every effort to have a better method of calculations. They computer was developed as a result of man’s search for fast and accurate calculating devices.
Pre-computer Age to 19th Century Devices
Some of the pre-computer age to 19th century computing devices developed and used by man include: Abacus, Napier’s bones, Pascal’s calculator, Leibniz multiplier, Jacquard’s Loom, Charles Babbage’s engine, Hollerith Census machine, Borrough’s machine.
ABACUS
The first calculating device was probably the Abacus. The Chinese invented it.
Components: It is made up of a frame divided into two parts by a horizontal bar and vertical threads. Each thread contains some beads. It is known as Soroban in Japan and Suan Pan in china.
Uses: to do simple addition and subtraction
NAPIER’S BONE
In 1617 an eccentric (peculiar, unusual person) Scotsman mathematician named John Napier invented Logarithm which is a technology that allows multiplication to be performed via addition.
Components: A set of eleven rods, with four sides each which was used as a multiplication tool. These rods were made from bones and were the reason why they were called Napier’s Bone.
Uses: the rods had numbers marked in such a way that, by placing them side by side, products and quotients of large numbers can be obtained.
SLIDE RULE
Napier’s invention led directly to the slide rule, first built in England in 1632 and still in use in the 1960s by NASA engineers and Apollo programs which landed men on the moon.
Components: In most basic form, the slide rule uses two logarithmic scales to allow rapid multiplication and division of numbers. Traditionally slide rules were made out of hardwood with cursor of glass
Uses: The slide rule is used primarily for multiplication and division and functions such as roots, logarithm and trigonometry, but normally not used for addition and subtraction.
PASCAL’S CALCULATOR
In 1642 Blaise Pascal, a French mathematician and scientist at age 19, invented the Pascaline, as an aid for his father who was a tax collector. Pascal built 50 of this gear-driven one-function calculator (it could only add) but couldn’t sell many because of their exorbitant cost and they were not that accurate.
Features: Numbers were entered by dialing a series of numbered wheels in this machine. A sequence of wheels transferred the movements to a dial, which showed the results.
Component: the calculator had spooked metal wheel dials, with the digit 0 through 9 displayed around the circumference of each wheel
Uses: Addition and subtraction of up to 8 digit number.

LEIBNITZ’S CALCULATOR
It was realized by scientists that pascal’s toothed wheel could also perform multiplication through repeated addition of a number after careful consideration. Baron Von Leibnitz, the German philosopher and mathematician, added this development to the Pascal machine in 1694. The Leibnitz reckoning machine was the first two-motion calculator designed to multiply by repetitive addition.
Features: The Leibnitz calculator incorporates a new mechanical feature called the stepped drum. The step drum is a cylinder bearing nine teeth of different lengths.
Components: the device is made of copper and steel.
Uses: It can multiply, divide, add and subtract.
JACQUARD'S LOOM
In 1801, Joseph Marie Jacquard (French), a silk weaver, invented an improved textile loom. The Jacquard loom was the first machine to use the punched card. These punched cards controlled the weaving, enabling an ordinary workman to produce the most beautiful patterns in a style previously accomplished only with patience, skill, and hard work. Jacquard’s loom was one of the first machines to be run by a program.
Components: It consists of a loom that controlled the raising of the thread through punch cards
Uses: It is used to produce a textile design as per the program on the punch card.
DIFFERENCE ENGINE
In 1822, An English mathematics professor called Charles Babbage invented the Difference engine
Features and components: It was composed of 25000 parts, weighed 15 tons and stood 8 feet (2.4m) high.
Use: Used for calculating differential equations
ANALYTICAL ENGINE

In 1832, Charles Babbage designed another machine called the Analytical engine which was deemed to be the first mechanical computer.
Features and components: The machine was steam-powered, though never completed, and outlined the basic elements of a modern-day general-purpose computer. It contains input in the form of a punched card containing operating instructions and a "store" for a memory of 1,000 numbers of up to 50 decimal digits long. It also contained a "mill" with a control unit that allowed processing instructions in any sequence, and output devices to produce printed results.
Use: It could store 1000 numbers of up to 50 decimal digits long. It was programmable
HOLLERITH CENSUS MACHINE
In 1880, a census Statistician Herman Hollerith, devised a card machine called “Tabulator. He set up a company called “The Computing Tabulating Machine Recording Company” and later became International Business Machine (I.B.M) which today is one of the largest computer manufacturing companies in the world.
Features: He proposed to store information in the form of holes punched through a strip of paper.
Uses: It was used to process information obtained in the census of the population carried out in the United State in 1890. With this machine, he was able to achieve in three years what will take seven years to do manually.
BURROUGHS MACHINE
[bookmark: comments]Williams Burroughs (1857 – 1898) built his first experimental model of an adding machine with printed output in 1884.
Features: The distinguishing features are the;
a. High sloping keyboard,
b. Bevelled glass front,
c. Printing mechanism out-of-sight at the rear of the machine.
Uses: The machine performed addition only.
      COMPUTING DEVICES II (20TH CENTURY TO DATE)
20th Century to date computing devices are computers that were invented and used by man from the 20th century to date
They include: ENIAC, EDVAC,UNIVAC 1, Desktop PC, Laptop, Palmtop computer
                                                          ENIAC
ENIAC (Electronic Numerical Integrator and Calculator) was the first electronic general-purpose computer. ENIAC used a word of 10 decimal digits instead of binary digits. It was designed by John Mauchly and J. Presper Eckert of the University of Pennsylvania, U.S. ENIAC was formally dedicated at the University of Pennsylvania on February 15, 1946, and was heralded as a "Giant Brain" by the press. It had a speed on the order of one thousand (103) times faster than that of electro-mechanical machines
Components: By the end of its operation in 1955, ENIAC contained 17,468 vacuum tubes, 7200 crystal diodes, 1500 relays, 70,000 resistors, 10,000 capacitors and approximately 5,000,000 hand-soldered joints. It weighed more than 30 short tons was roughly 2.4m × 0.9m × 30m (8 × 3 × 100 feet) in size, occupied 167m2 (1800 ft2) and consumed 150 kW of electricity. This power requirement led to the rumors that whenever the computer was switched on, lights in Philadelphia dimmed.
Uses: The addition of two numbers was achieved in 200 microseconds and multiplication in 2,800 microseconds.
                                                        EDVAC
EDVAC (Electronic Discrete Variable Automatic Computer) was one of the earliest electronic computers. Unlike its predecessor the ENIAC, it was binary rather than decimal and was a stored program computer. ENIAC inventors John Mauchly and J. Presper Eckert proposed the EDVAC's construction in August 1944, and design work for the EDVAC commenced before the ENIAC was fully operational.
Components: The computer had almost 6,000 vacuum tubes and 12,000 diodes, and consumed 56 kW of power. It covered 490 ft² (45.5 m²) of floor space and weighed 7,850 kg. The full complement of operating personnel was thirty people per eight-hour shift.
Uses: EDVAC’s addition time was 864 microseconds and its multiplication time was 2900 microseconds (2.9 milliseconds).
                                                    UNIVAC 1
On June 14, 1951, the US Census Bureau officially put into service what it calls the world’s first commercial computer known as UNIVAC 1. UNIVAC stands for Universal Automatic Calculator. It was designed principally by J. Presper Eckert and John Mauchly, the inventors of the ENIAC. Design work was started by their company, Eckert–Mauchly Computer Corporation, and was completed after the company had been acquired by Remington Rand
Components: the machine was 25 feet by 50 feet in length, and contained 5,600 tubes, 18,000 crystal diodes and 300 relays. Power consumption was about 120 kva. Its reported processing speed was 0.525 milliseconds for arithmetic function, 2.15 milliseconds for multiplication and 3.9 Milliseconds for division.
Uses: UNIVAC 1 was used for general-purpose processing with large amounts of input and output.
                                          PERSONAL COMPUTERS
The term home computer or personal computer became popular in the late 1970s and 1980s. A personal computer (PC) is a multi-purpose microcomputer whose size, capabilities, and price make it feasible for individual use.
Notebook and Laptop Computer
Notebooks and laptop computers are portable computers that usually feature integral keyboards and monitors
                                            PALMTOP COMPUTER
A palmtop computer is a small, handheld computer that is about the size of a pocket calculator. They were popular in the late 1980s and early 1990s, but they have since been largely replaced by smartphones and tablets.
                                             INPUT DEVICE
                            Definition of Input Device
Input device is any hardware component that allows a user to enter data and instructions into a computer.
Any peripheral used to provide data and control signals to a computer.
Without any input devices, a computer would only be a display device and not allow users to interact with it. Before computer processing, data must be entered into the computer by an input device so that they can be translated into machine-readable form.
Some input devices include the following: Keyboard, Mouse, Joy Stick, Light pen, Track Ball, Scanner, Graphic Tablet, Microphone, Magnetic Ink Card Reader (MICR), Optical Character Reader (OCR), Bar Code Reader Optical Mark Reader (OMR), etc.
Keyboard
Keyboard is the most common and very popular input device which helps in inputting data to the computer. The keyboard looks very similar to the keyboards of electric typewriters, with some additional keys. Keyboards allow a computer user to input letters, numbers, and other symbols into a computer.
Mouse
The mouse is a device that controls the movement of the cursor or pointer on a display screen. The mouse is important for graphical user interfaces because a user can simply point to options and objects and click a mouse button.
Touchpad
A touchpad is a small, touch-sensitive pad used as a pointing device on some portable computers. By moving a finger or other object along the pad, you can move the pointer on the display screen.
Touch screen
A touch screen is an electronic visual display that can detect the presence and location of a touch within the display area.
Trackball
A trackball is a mouse lying on its back. To move the pointer, you rotate the ball with your thumb, your fingers, or the palm of your hand. It does not require much space to use it.
Light Pen
A light pen is a computer input device in the form of a light-sensitive pen used in conjunction with a computer's CRT display. It allows the user to point to displayed objects or draw on the screen in a similar way to a touch screen but with greater positional accuracy.
Stylus
A stylus is a small pen-shaped instrument that is used to input commands to a computer screen, mobile device or graphics tablet.
Joystick
A joystick allows an individual to move an object in a game such as navigating a plane in a flight simulator.
A gamepad, game controller, joypad, or video game controller is a peripheral device designed to be connected to a computer or console gaming system. It has multiple buttons and may have one or two mini joysticks.
Digital Camera
A camera that stores the pictures or video it takes in electronic format instead of film.
Webcam
A webcam is a camera connected to a computer that allows anyone connected to the Internet to view either still pictures or motion video of a user or other object.
Optical Scanner
An optical scanner is a hardware input device that allows a user to take an image or text and convert it into a digital file, allowing the computer to read or display the scanned object.
Barcode Reader
A barcode reader or scanner is a hardware device capable of reading a barcode and printing out the details of the product or logging that product into a database.
Microphone
A microphone is a hardware peripheral that allows computer users to input audio into their computers.
Structure of the Keyboard
A standard computer keyboard is called a QWERTY keyboard because of the layout of its typing area which is similar to that of a typewriter.

Parts of the Computer Keyboard

Keyboards will vary from manufacturer to manufacturer but generally have the following areas:
Function Keys: These keys are assigned a special task or function. Here is a sample of common function keys and associated tasks.
F1 Get Help or visit Microsoft Office Online
F5 Find and replace
F7 Choose the Spelling command (Review tab)
F8 Usually used with LCD projector/dual monitor device.
F10 Show Key Tips
F12 Choose the Save As command (Microsoft Office Button)
Function keys are also used in combination with the Shift, Alt, and Ctrl keys.
Typewriter Keys or Alphanumeric Keys: letters, numbers, and punctuation keys. Additional keys include the space bar, shift key (for capital letters and top symbol on keys), and Caps Lock key for a series of capital letters. Press the Enter key to begin a new paragraph in a word processor program (also the same as clicking the OK button in a dialogue box. The Spacebar separates a series of letters and/or numbers into Standard English text.
Cursor Control Keys: also called arrow keys, which move your text cursor in the direction of the arrow.
Numeric Keypad: similar to a calculator for entering numbers and doing mathematical operations quickly and easily. (You may also have a calculator shortcut key on your keyboard.)
Arrow or Navigation keys: Arrow keys, Page Up/Page Down, Home, and End are convenient to move your cursor to the desired location.
Combination Keys:
1. Shift Key: The Shift key is used to make capital letters or to access the punctuation and other symbols on the number keys and other keys. (Also used in combination with function and/or ctrl keys.)
2. The Alt key: It is used in combination with the command keys for special functions such as Ctrl+Alt+Dlt for task manager or ALT+F4 Exit Office Word 2007
3. Control key: It is used in combination with other command keys. CTRL+F10 will maximize the document window. . Other Keys include:
i. Windows key: Shortcut for the start menu.
ii. PrtScn/SysRq Print Screen: pressing the print screen will capture the entire screen while pressing the alt key in combination with the print screen will capture the currently selected window.
iii. Esc Escape: shortcut in dialogue boxes for No, Quit, Exit, Cancel, or Abort, as well as a common shortcut key for the Stop button in many web browsers.
iv. Backspace: Erases text to the left of the cursor each time you click on the key.
v. Delete: Erases text to the right of the cursor each time you click on the key. Or click and drag your cursor over a line(s) of text to select the text and click Delete. All the selected text will be deleted.
Types of Mouse
a) Mechanical Mouse: Mechanical mouse contains a rubber or metal ball inside it. The movement of the cursor depends on the movement of the ball. This mouse is normally used on the mouse pad. A mouse pad is a- small flat pad made of rubber or foam to provide easy movement for the mouse. It protects the mouse from dust and dirt.
b) Optical Mouse: Optical mouse contains no ball inside it. It uses a device that emits light to detect mouse movement. An optical sensor or laser is used in these types of mice. It is more expensive than the mechanical mouse.
c) Wireless Mouse: Wireless or cordless mouse is a type of mouse that does not require a wire to work. It transmits data using wireless technology like radio waves or infrared light waves. The receiver is connected to the computer through a serial or USB port.
Parts of a Computer Mouse

The parts of a computer mouse can vary by the type of computer mouse. Below is a general overview of the parts found on most computer mice.
1. Buttons
2. Ball, Laser, or LED
3. Mouse wheel
4. Circuit board
5. Cable or wireless receiver
Functions of the mouse
The primary function of the mouse is to move the mouse cursor on the screen. Others include;
1. To open or execute the program - Once you've moved the cursor to an icon, folder, or other object clicking or double-clicking that object opens the document or executes the program.
2. To select - A mouse also allows you to select text or a file or highlight and select multiple files at once.
3. To drag-and-drop - Once something is selected it can also be moved using the drag-and-drop method.
4. To hover - Moving the mouse cursor over objects with additional hover information can help discover the function of each object on the screen. For example, hover the mouse over the hover link to see an example.
5. To scroll - When working with a long document or viewing a long web page you may need to scroll up or down which can be done using the mouse wheel or clicking and dragging the scroll bar.
Differences between Mouse and Keyboard
	Keyboard
	Mouse

	Used to enter instructions
	Used to point and select

	Keys are pressed
	Buttons are clicked

	Combination of keys can be pressed
	Left or right button is clicked

	Cannot drag and drop text
	Drags and drops text

	It has keys
	It has buttons

	Requires no mouse pad
	Requires a mouse pad


                                              
                                        OUTPUT DEVICES
                                     What are Output Devices
Output devices are devices that enable the computer to communicate the results of data processing carried out by it to the user.
These devices enable the computer to display text, graphics and produce sound.
Examples of computer output devices
They include: monitor, printer, speaker, plotter, Projector, braille embosser,
Features and Uses of Output Devices
1. Monitor: The monitor, also called Visual Display Unit (VDU) is a TV-like structure attached to the System Unit through the VGA cable. It displays text and graphics (pictures and images). The content showing on the monitor is called a soft copy.
2. Printer: A printer is a device attached to the System Unit through a USB cable or other types of cable. It is used to produce the information (text, graphics, images, illustrations) showing on the monitor on paper, transparencies, and plastic. Such a printout is called a hard copy.
3. Speaker: A speaker is a device used for producing sound captured by the microphone or music in mp3, wav, etc. formats. Speakers come in different forms such as headphones, earphones, canal phones, headsets etc. and can also be used with portable devices such as mp3 players, mobile phones etc.
4. Plotter: A special type of printer used for printing drawings, charts, maps etc. using multi-coloured automated pens. It is usually used by architects, engineers and surveyors. They are rarely used now and are being replaced by wide-format conventional printers, which can produce high-quality graphics.
5. Projector: A device that helps directs the content on a display screen (monitor) onto a particularly flat surface.
6. braille embosser: braille embosser functions the same as inkjet printers, It renders characters onto paper for tactile (sense of touch) reading by a blind reader. They can be for personal use at home, in the office, or in mass production.
Structure of Cathode Ray Tube (CRT) Monitor
The Cathode Ray Tube (CRT) used as a computer monitor was invented by Karl Ferdinand Braun. This monitor employs the CRT technology used most commonly in the manufacturing of television screens. In this, a stream of an intense high-energy electron is used to form images on a fluorescent screen. A cathode ray tube is a vacuum tube containing an electron gun at one end and a fluorescent screen at another end. From this electron gun, a process called thermionic emission generates a strong beam of electrons. These electrons travel through a narrow path within the tube at high speed using various electromagnetic devices and finally strike the phosphor points present on the fluorescent screen, thus creating an image.
Today, CRT monitors are being replaced with flat Plasma screens, Liquid Crystal Display (LCD), etc.
                                  Types of Monitors (based on color)
There are two types of monitor, namely:
1. Monochrome monitor: This monitor displays its characters in only one color. The color could be white, green or amber. Looking at the monochrome monitor, one can see two colors; one color for the background and one for the foreground. The two color combinations can therefore be black and white, green and black or amber and black.
2. Color monitor: This monitor displays information in colors. It is similar to a color television but it handles data more quickly and has a sharper output.
TYPES OF PRINTER
There are two types of printers, namely impact and non-impact printers.

Impact Printers
This type of printer behaves like a typewriter whereby a character is printed when a metal slug strikes a carbon ribbon. Impact printers have contact with the surface of the paper. Examples of impact printers include the following:
a. Dot matrix printer: This prints characters and graphic images by impacting a ribbon and transferring dots of ink onto the paper. It prints dot matrix characters by pressing the end of selected wires against ribbon and paper. The dots are used to form the characters and images on the paper.
b. Line printer: This prints a line of characters at a time. The output speed is between 200 to 3000 lines per minute (LPM)
c. Character printer: This prints one character at a time moving across the paper. The output speed range from 200 to 400 characters per second (cps)
Non-Impact Printer
Non-impact printer creates images on paper like that of a photocopying machine. They do not have contact with the surface of the paper. Examples include:
a. Inkjet printer: This prints by spraying small streams of quick-drying ink onto the paper and using it to form characters, shapes and images. The ink is stored in disposable ink cartridges, which can be black or coloured. They are found in homes and offices.
b. Laser printer: This uses an electrically charged drum to transfer toner or dry ink onto paper as the photocopier does. It traces an image by using a computer-controlled laser beam.
c. Thermal printer: This prints by transferring dots of ink or dye from a ribbon onto paper and passing the ribbon and the paper across a line of heating elements. The characters are produced with a print head containing a matrix of small heating elements. This printer is very quiet in operation because the printer head does not strike the paper.
                  Differences between Impact and Non-Impact Printer
	
	Impact Printer
	Non-Impact Printer

	1.
	Makes noise while printing
	 Does not make noise while printing

	2.
	Produces low quality images
	 Produces high quality images

	3.
	Uses ribbon to print
	  Uses ink (dry and wet) to print

	4.
	Does not have heating element
	  Has heating element that dries the ink on paper

	5.
	Prints only one color at a time
	Can print more than one color at a time

	6.
	Has striking pins/heads that strike the characters or dots on paper
	Does not have striking pin heads to strike characters on paper


Differences between the Monitor and the Printer
	
	Monitor
	 Printer

	1.
	 Has screen
	 Has no screen

	2.
	 Uses no ribbon, ink, cartridge or toner
	 Uses ribbon, cartridge, ink or toner

	3.
	 Uses no paper
	 Uses paper and printable medium

	4.
	 Display texts, images and pictures
	 Prints text, images and pictures on paper

	5.
	 Some have vacuum tubes or a liquid crystal
	 Has no vacuum tube or a liquid crystal

	6.
	 Has no paper tray
	 Some have paper tray







