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· Origin of counting
· Mechanical era
· Electro-mechanical era
· Electronic era (including computer generation)
COMPUTER EVOLUTION                    
The evolution of computers refers to the stages the computer has under gone through to its current version, there are many devices that have been used before the invention of the computers .These include the following;    
The abacus 
This was the earliest device to be used for adding and subtracting. It was first used in Japan and China.
It was built out of wood and beads.
 The slide rule
This device was invented in 1620’s by William Oughtred .The device was used to carry out addition division, subtraction and multiplication.
  Napier’s bones
                             The device was designed by John Napier .The device uses a set of ivory rods that looked like bones. 
                               The device was designed to solve mathematical calculations like multiplication, addition, subtraction and division. It is similar on principle to the modern slide rule.
The mechanical era
This was the period between1623-1944, the machines in this period had the following characteristics;
a. Moving parts
b. Electronic relays
c. Mechanical gears
d. Use of punched cards and tapes.

Examples of machines and their uses
1) Pascal’s adding machine. 
                        This was designed by a French philosopher and mathematician called Blaise Pascal. 
It was the first mechanical adding machine that uses a system of gears and wheels.
2) Leibniz’s stepped reckoner
                      The device was invented by a German man called GOTTFRIED Wilhelm Von Leibniz .The device was used to perform arithmetic operations like addition, multiplication, subtraction and division.
3) Jacquard loom
                  The machine was invented by French man called Joseph Marie Jacquard.
            It was the first machine to store programs using metal cards punched with holes to determine the settings for the loom. The loom could be programmed to weave the entire rug in a complicated pattern.
4) Difference engine
                             The machine was invented by Professor Charles Babbage an English man. He proposed a new calculator that was in many ways the fore –runner of today’s computers. 
                               He was the professor of mathematics at the University of Cambridge; He proposed the construction of a difference engine that could carry mathematical calculations. 
5) Analytical engine
                    This was the engine which combined the concept of mechanized calculation and stored program.
                      This was also invented by Charles Babbage .He also proposed the possibility of even more capable device the Steam –Powered machine that could manipulate and store data.
6) Programmed loop
                     The machine was invented by Ada Augusta Byron who collaborated with Charles Babbage on some of his scientific wittings and came up with a programmed loop. 
                         This was the device which could be programmed to conditionally loop or repeat in order to carry out the sequence of steps that are part of mathematical calculations.
7) Census tabulation machine
                          This was the machine which used punched cards to store data and tabulate data. 
                     The machine was first proposed by Charles Babbage and Ada Augusta Byron but finally designed by Dr. Herman Hollerith in 1890.
NOTE: To tabulate means to draw table and fill in it data
The electro-mechanical computer era (1890-1946).
                   Before 1890, Electricity was not used by computers. As electricity was becoming widespread, it was involved in the use of computational devices.
The popular developments of computers in the electro- mechanical era include:
1. Hollerith’s tabulating machine(1890)
2. Howard Aitken’s Mark 1(1944)
3. Program “debugging”
(1). Hollerith’s tabulating machine.
               Herman Hollerith (1860-1929) was an American statician who developed a mechanical tabulator based on punched cards to rapidly tabulate statistics from millions of piece of data.
He decided to use punched cards to represent the data gathered for USA population census of 1890, and to read and collate this data using an automatic machine.
(2.) Howard Aitken’s Harvard mark 1(1944).
                 While a professor of physics at Harvard University, Howard Aiken was supported by IBM to build an electro-mechanical computer which began computations for the U.S. Navy Bureau of ships.
                  The computer was called the Automatic Sequence Controlled Calculator (ASCC) by IBM but Harvard renamed it as Mark1

Advantages of Howard’s machine.
· It was more reliable than the first mechanical machines.
· It had mechanical relays (switches) which flip-flopped back and forth to represent mechanical data.
Limitations 
· It was very huge
· It was very heavy of about 35 tons.
(3.).The first computer debugger.
                 Dr. Grace Murray Hopper was a lady in the U.S. Navy Bureau of ships, who worked with Howard Aiken from 1944 and used his machine for gunnery and ballistics calculations.
                 One day the program she was running gave incorrect results and, upon examination, a month was found blocking one of the relays.
                  The bug was removed and the program performed to perfection. Since then a program error in a computer has been called a bug
NOTE: DEBUGGING is a process of finding and correcting errors in a computer program or piece of electronic hardware.
  COMPUTER GENERATIONS
                   Computer generation refers to the advancement of computer technologies over a period of years.
The term generation means the state of improvement in the development of a product.
There are five computer generations;
a. First computer generation.
b. Second computer generation.
c. Third computer generation.
d. Fourth computer generation.
e. Fifth computer generation.

[bookmark: OLE_LINK1]The first computer generation,
This was the generation between 1944-1959 (USE OF VACCUM TUBES).
It was characterized by the following key characteristics;
1. Computers were very large, room sized computers.
2. Used thousands of vacuum tubes for internal operation.
3. Had so many wires.
4. They had maintenance problems.
5. They had limited primary memory approximately to 2kilobytes of RAM.	
6. Used punched cards for input and output was displayed on paper tapes.
NB.A punched card is a piece of metal or paper with holes in defined positions used to store data.
7. They generated a lot of heat.
8. Consumed a lot of power.
9. They were not reliable because of their design which relied on the Radio tubes.
10. Programming was mainly done by machine and assembly language and could solve one problem at a time.
11. Introduction of the first electronic computers, the electronic Numerical integrator and calculator.
12. Introduction of the IBM 705 in 1955.
NOTE; Vacuum tubes are small light bulb size electronic tubes with glowing filament.
The computers of the first generation included the following;
1. automatic sequence controlled calculator 
This was invented by Howard Aiken of Howard University .It was used only for numerical calculation.
2. Atansoft –berry computers (ABC).
This computer utilized the logical operation to perform addition and subtraction. I was invented by Professor John V Anta soft and Clifford E-Berry.
3. Electronic Numerical Integrator And Calculator(ENIAC)
This was developed by J Prosper Eckert and William J Mauchley. It was used to solve defense programs dilemma.
4. Universal automatic computers (Univac I)
This was the first computer to be used for census bureau and was the first produced computer for business. It was produced by Maurchley and Eckert.
5. Electronic discrete variable automatic computer (EDVAC) 
This was produced by Mauchley and Eckert .This computer utilized the idea of an electronically stored program. It was produced in 1947.

The second generation computers 1959-1964 (use of transistors)
Hallmark 
                          The generation relied on the development o0f transistors.
                          A transistor is a semiconductor device used to amplify and switch electronic signals.it is made of semiconductor metal.
                           The invention of transistors in mid 50s replaced the vacuum tubes and paved the way for smaller, cheaper computers.
Physical set-up
                     Computers reduced in size when compared to the first generation computers.
                     Computers could fit in only one room.
                     They contained 10,000 transistors
Technology 
1. They still used punched cards
2. Use of transistors for internal operations 
3. Introduction of high level programming language e.g. BASIC and COBOL.
4. Computer became less expensive.
5. Computers gave less heat.
6. Processing speed increased.
7. Computers were small.
8. Computers became more reliable.
9. Introduction of super computers e.g.   Livermore Automatic research computer (LARC).
10. Introduction of first translator based computer model 1401 in 1959.
11. Computers consumed less power as compared to the first generation.
Software 
1. They used assembly languages
2. They used high level languages such as FORTAN (FORmular TRANSlator) which allowed programmers to specify instructions in words. 
Setbacks of second generation of computers
1. They produced less noise but their cost was still very expensive.
2. High level of training was required before use.
3. Transistors gave much heat that could damage other components.
4. Commercial production was difficult and costly.
5. The computers could still run only one application program at a time(Multi-tasking was not possible)
6. Air-conditioning was required.
7. Manual assembly of individual components into a functioning unit was required.
Examples of computers of second generation.
1. IBM 305 RAMC. It was a first commercial computer that used a moving hard disk drive for secondary storage.
a. RAMC (Random Access Method of Accounting and Control)
2. IBM 1401.
3. CDC 6600
The third generation computers (1964-1971)
                (Use of integrated circuits)
Hallmark 
                 The computers used integrated circuits.
                  An integrated circuit was just a combination of thousands of transistors and tiny wires onto a small chip made of semi-conductor material such as silicon.
Physical set-up
                   The computers extremely reduced in size
 Technology    
1. Introduction of integrated circuits or IC semi –conductor device conductors with several transistors built into one physical component.
2. There was the use of parallel processing.
3. Low cost computers were produced.
4. High reliability computers.
5. Low power consuming computers were produced.
Software
1. Introduction of operating (OS) e.g. Multics)
2. IBM Company produced the RPG programming language in 1960.
3. Nicholas Wirth developed the Pascal programming language.
4. Multi –tasking was now very possible which could allow different programs run at the same time.
Set backs
1.  Highly sophisticated technology required for the manufacture of IC chips.
2. They required Air conditioning in many cases due to the heat produced.
3. If any component in an IC 
4. fails, the whole IC has to be replaced with the new one.
5. Quite delicate in handling as some parts could not withstand dusty and excessive heat.  
Examples of third generation computers.
1. PDP-8
2. HP-2115 which was made by Hewlett-Packard(HP)
3. Another good development in the generation was the Advanced Research Project Agency Network (ARPANET), the world’s first operational packet switching network.
The fourth generation computers (large scale integration circuit (lsic)
Hallmark
1. There was the development of micro processors
2. They relied on very large scale integration circuits.
  Physical set-up.
1. The size was very small.
2. There was the development of microprocessors which helped in the reducing of sizes of computers.
3. Lap top computers were produced in 1988.
Technology   
1. Use of large scale integration and very large scale integration circuits (VLSI).
2. Apple Computer Company began selling Apple 1 microcomputers.
3. Development of micro processing.
4. Computers became more powerful and cheap.
5. Multi - media using sound and video devices appeared in commercial application.
6. The Intel 14004 a special microprocessor was created in 1971.
7. The IBM co-operation begins selling IBM PC in 1981.
8. The computers were relatively small.
9. Computers were speedy and consumed very little power.
10. They do not require conditioning because they do have inbuilt air conditioning system.
11. There is the development of merging telecommunication and computing technology.
12. A vast variety of storage media used such as floppy disks (1971), optical compact disk (1982), USB flash drive (2000), etc.
Software
1. Operating system based on graphical user interface were developed.
2. A wide variety of graphical user interface systems and software have been developed.
3. Microsoft windows 1.0 was released by Microsoft corporation on nove3mber 20th 1985.
Setbacks
1. Highly sophisticated technology required for the manufacture of very large scale integration chips.
2. Parts of the microprocessor cannot be removed so if one part gets a problem, the entire microprocessor breaks down.
3. Quite delicate in handling because microprocessors cannot withstand rough handling or excessive heat.
Examples of computers of fourth generation
· The Xerox Alto(1973)
· IBM 5100
· The Apple Macintosh(1984)
The fifth generation computers
Hallmark
1. Computers relies on artificial intelligence and robotics.
Note: Artificial intelligence is the ability to have human capabilities, such as the five senses of reasoning, feeling, learning, communicating, planning, and problem solving.
Physical set-up
1. The physical setup of computers in this generation can be customized to any shape of interest. It can be as small as a pen or in the shape of human being. 
2. Small sized computers are being used today.
Technology.
1. Use of artificial intelligence.
2. Computers based on the use of artificial intelligence (AI) are expected to behave like humans and engage in discussion with human beings.
3. More users, new multimedia, fast connection and virtual reality services will be in place.
4. Computers that use parallel processors are being developed along with new software designs.
5. Computers are so fast.
6. Computer s of today generates less heat and consumes less power.
7. The computers of the fifth generation, internet is expected to be universal like Radio and television.
8. Reduced instruction set computer technology is being used to develop a very faster computer.
9. The future will also see the development of quantum computing which relies on cubits that represent the superposition of data nanotubes.
10. Molecular computers are expected composed of millions of DNA (Deoxyribo Nucleic Acid) strands in plastic tubes.
11. Computers will become 99% reliable and will be used to carry out dangerous operations in hospitals.
12. More development of notebook, tablet and personal digital assistant computers which can keep more battery power for a long period of time.
Software.
1. Fifth generation programming languages will be used.
2. They contain visual tools to help develop the program.
3. There will be a wide variety of computer application programs designed to solve tasks
Examples of fifth generation computers
1. TOPIO (2007) (TOSY Ping Pong Playing Robot) designed to play table tennis.
2. Hospital robots
3. The iPad(2010)


Summary table for the electronic era

	GENERATION
(Period)
	1ST
(1946-1958)

	2ND
(1958-1964)
	3RD
(1964-1971)
	4TH
(1971 To Date)
	5TH
(Today To Future)

	Hall mark
	Vacuum tubes
	transistors
	Integrated circuits(LSI devices)
	Microprocessors
(VLSI devices)
	Artificial Intelligence and Robotics

	Physical size
	Could fill entire floor of Large Buildings
	Could fit in a single room
	Could now fit onto a desk
	Mobile Computers Could fit in the palm of the hand
	Can be customized to any shape of interest

	Input 
	Punched cards
	Punched cards
	Keyboard 
	Keyboard, Mouse
	Voice Recognition, Touch, Sensors, etc.

	Primary memory(RAM)
	2 kilobytes
	32 kilobytes
	2 megabytes
	Continued increasing. Up to 8 GB
	Will continue to increase to 16, 32, 64, 128 etc.

	Secondary storage
	Magnetic Drum
	Magnetic Core
	Magnetic Hard Disks
	A variety of Storage media e.g. Floppy Optical Compact Discs and USB flash drives
	Hard disks with a lot(terabytes) 
Of memory, internet hard drives, micro  
Memory cards

	Processing Speed
	10,000 instructions per second.
	30,000 instructions per second
	5 MIPS
	100MIPS
	Multiprocessors, with billions of instructions per second.

	Software 
	Machine Language
	Assembly and high level programming languages
	Simple programming languages like BASIC
	Operating systems with a Graphic User Interface(GUI) were developed 
	Fifth-generation programming languages(5GLs)

	Multitasking 
	Not possible
	Not Possible 
	Possible 
	Possible 
	Possible 

	Noise, Heat, Power, consumption
	Too much
	Noise and Power consumption reduced
	Air conditioning still reduced to heat.
	Computers now have internal cooling mechanisms.
	No noise, little power consumption, no heat!

	Examples 
	ENIAC, EDVAC, UNIVAC
	IBM 305 RAMAC IBM1401, CDC6600
	PDP-8 
HP-2115
	Xerox Alto, IBM 5100 
Apple 
Macintosh 
	iPad, Hospital
Robots 
TOSY



CATEGORIES / CLASSIFICATION OF COMPUTERS

Categories of computers
Computer can be categorized according to the process they use to represent data. People communicate through speech by combining words into sentences. Human speech is analog because it uses continuous (wave form) signals that vary in strength and quality.
Most computers are digital.
Computer categories are basically three;
1. Digital computers
2. Analog computers
3. Hybrid computers
(i).Digital computers
                    These are computers which carry out their operations in distinctive steps using digits.                    
                      These computers deal with data represented as a series of 0’s and 1’s. They perform their operation by noting the presence or absence of physical signals in a particular position.
                     They are used primarily for administrative data processing and mathematical computation and are the most common used computers.
Examples of digital computers
1. Digital watches
2. Personal computers
3. Laptops 
4. Tower model computers
(ii).Analog computers;
                 Are the computers which operate by the use of measurement and they use continuous values as opposed to discrete values.
                 They are sensitive to the environment and they measure the physical quantities such as temperature, humidity, speed, voltage, weight, pressure, length, flow e.tc.
                They are special purpose computers designed to solve scientific or technical applications and are quite rare in commercial fields.
                 They perform their tasks by measuring continuous physical variables,( like length, pressure, weight, voltage, humidity etc.)
Examples of analog computers may include; thermometers, car speedometer, barometer etc. They are used scientific and engineering purposes.

Examples of analog computers
1. Thermometer
2. Voltmeters
3. Ammeters
4. Speedometers
5. Barometers
6. Traditional automatic watches
7. Slide rule etc.
(iii).Hybrid computers
              These are the computers which combine the features of the analog and digital computers. 
              A  Highbrid  computer is the combination of an analog and digital computer linked together by an interface system for converting analog data to digital and vice versa. They are used in scientific research and other specialized applications.
Examples of hybrid computers
1. Digital petrol pumps
2. Hospital’s intensive care unit analog devices that measure patient’s body temperature, blood pressure and other vital signs.
3. Hybrid meters that measure analog quantities like electricity usage.
COMPUTER CLASSIFICATIONS

Computers are broadly classified into the following:
a. Classification by capacity/size
b. Classification by power
c. Classification by purpose
d. Classification by function

CLASSIFICATION BY CAPACITY
This is the classification of computers in which we look at the physical size of a computer (its volume) and the number of people the computer can accommodate at a time.
 Computers under this category include the following;
a. Main frame computers
b. Mini computers
c. Micro computers
d. Super computers/Monster.








Digital computers
Super computers
Mainframe computers
Mini computers
Micro computers










Main Frame Computers 
i. They were very large almost to fill the whole room.
ii. They were water or air cooled computers.
iii. They were very expensive.
iv. It could accommodate up to 1000 people at ago.
v. They were the earliest computers which were around up to 1960’s.
vi. Main frame computers have several powerful processors.
vii. Mainframe computers can process large amounts of data quickly.
viii. They support a wide range of peripheral devices.
ix. They have many users connected via terminals
Terminals.

A terminal is a device that does not store and process data but its connected to a mainframe computer which does the storage and processing activities.
Types of terminals.
1. Dumb terminal 
2. Intelligent terminal
Dumb terminal.
Is a display and input device which doesn’t process data, instead it transmits input to a computer to which it is connected and display the resulting output 
Intelligent terminals
An intelligent terminal contains processing power because it includes memory and a processor in additional to a keyboard and monitor used to perform special display operations.

The examples of the main frame computers are; IBM 4381, ICL39 series and CDC Cyber series.
MINI COMPUTERS
i. They were the small versions of the main frame.
ii. They were less powerful in operation than the main frame computers.
iii. They have fewer processors and they can support up to 100 users at ago.
iv. They can be- used in banking institutions, education establishments and developed areas.
v. They are also protected from external environment.
vi. They have the same basic structures as the larger main frame computers and support the same peripheral devices supported by the main frame.  
vii. The min computers are heavily used as network servers in the business industry.
 
 SUPER MICROCOMPUTERS/MONSTER

i. This is the heavy powerful computer which can support up to 4 users at a time.
ii. They are computers with a high mathematical capability
iii. Large computers with fast processing using multiple processors and superior technology hence can process trillion of instructions per second.
iv. Super computers are mainly used for research purposes, aero plane design, oil exploration, weather fore casting, for space calculation and other activities that cannot be handled by the main frames and less powerful machines.
v. They are the biggest computers and most expensive than any other computer we have.
vi. It is used in entertainment industry for animation.
Examples are CRY T3D and NEC 500.

THE MICRO COMPUTERS

These computers have the following characteristics;
i. These are smaller computers that serve a single user at ago.
ii. They are mainly used in homes ,offices, and are commonly referred  to as personal computers.(PC’s)
iii. The heart of the microcomputer is the microprocessor (a single chip containing the arithmetic and logic units.)
Examples of microcomputers are Tower PC’s Desktop computers lap tops, Note books, and personal Digital, assistant or palm tops.
· Note book computers;  This is the smaller version of the laptop computers .It is of a small size and low weight and easy to carry anywhere .It can store the same amount of data and having a memory of the same size as that of the personal computer.
· Personal computer (PC’s) these are also small sized computers, small in size and of less cost .Examples are the Desk tops and laptops.
· Laptop computers;   These are light weight computers with built in monitor, keyboard, hard disk drive, battery and adapter that can be plugged in the electrical outlet.
· Tower pc’s are those in which the case sits as a ’tower’ often on the floor besides a desk.
· Personal digital assistants (PDA’s)  These are also known as hand held computers or palm tops ,combine personal organization tools (schedule planners ,address book to-do lists)with the ability in some case to send faxes.
· Desk top computers; Are those in which the system unit or the main housing sits on a desk, with key board in front and monitor often on top.
                   
CLASSIFICATION BY FUNCTION

Classification of computers by function can also be broadened as below
                    According to function, we base what computers do and how they do it. We have the following classifications of computers by function.
1. Networked computers
2. Standalone computers
3. Real time systems
4. Integrated systems


Networked computers
 These are computers connected by channels to other computers so that they can communicate with each other and share resources like data, internet connection, printers etc.
Standalone computers
This is a computer that operates and does everything independently. They do not have any internet connection
Examples of standalone computers
1. Fax machine
Real time systems
These are systems that respond to an event that has occurred within a certain specified time frame. E.g. banking systems.

CLASSIFICATION BY PURPOSE
Computers
General purpose computers
Special purpose computers










In this classification, computers are classified according to what they were designed to do. Some are designed to perform general duties while others do specific duties. These include;
i. Special purpose computers.
ii. General purpose computers.

(i). Special purpose computer
These are the computers which are designed to perform specific tasks or a particular specific purpose.
They are found in scientific laboratories where they perform complicated mathematical operations.
Examples of such computers are;
a. Missiles 
b. Pocket calculators
c. Building lifts. 
     They perform a specific number of functions.

     (ii). General purpose computers
These are the computers which are designed to a wide variety of operations using a wide variety of programming languages .Such computers are found in Universities where different types of programs are written.
Examples of such programs are;
a. Registration by staff.
b. Research by professors.
c. Class assignments.

CLASSIFICATION BY POWER
This is the classification of computers according to the processor power.
Examples of such computers are;
386 processor running at less than 33 MGHz speed ,486 processor with speed ranging between 33-66 MHz  ,Pentium I,II,III  and IV  the speed ranges between 77 MGHz 2.5 GHz and above.

COMPUTER CARE AND SAFETY

Computer care and safety involves rules, measures and guidelines regarding the proper use of computers.
A computer laboratory. 
A computer laboratory is a special room where computers are kept and set for proper use.

Computer laboratory Rules and regulations

            Most institutions in Uganda have computer Labs with safety rules to follow when using them. 
            There are a lot of machines and other equipment items kept in the Labs and it’s absolutely necessary to ensure that no one carries out an action to damage the equipment. Below are some of the rules
· Install fire extinguishers to help in case of fire out break
· Do not bring any food or drinks near the computers
· Do not use external devices flash disks without scanning them for computer viruses
· Ensure that the temperature in the room stays cool since there are many machines in the lab which can over heat easily
· Dust can affect computers so ensure that all computers are always clean 
· Avoid making hardware connections to the motherboard when the computer is running.
· Avoid unnecessary movements in the computer laboratory it can lead to hardware breakdown.
· Handle delicate storage devices with a lot of care
· Avoid excessive bright and flickering computer monitors which can lead to eye strain
· Always use proper and safe procedures of shutting down a computer to avoid disk and system failure.

Tools used in computer laboratory
1. Blower 
2. Surge protectors
3. Tool kit
4. Dry clean cloth
5. Liquid cleanser
6. Screw driver
7. Fire extinguisher
8. Woolen carpet
9. Uninterruptible power supply
10. Crippling tool

COMPUTER MANAGEMENT
Key Terms to note
a) Computer maintenance 
This is the practice of keeping computers in a good state of repair. 
b) Computer repair
This is the process of identifying, troubleshooting and resolving problems and issues in a faulty computer
c) Computer servicing 
This is the periodic routine inspection and maintenance of a computer to prevent its breakdown. It includes; updating and upgrading of software and hardware, defragmenting disks, cleaning the computer, cleaning the registry, among others

d) Software upgrading 
This is the replacement of software with a newer and better version in order to bring the system up to date and improve its functionality
e) Software updating
This is the process of installing the latest up-to-date codes and fixes of software to correct software bugs and to address security weaknesses
f) System fine-tuning 
Refers to making adjustments to the computer system in order to obtain optimum performance. It includes; adjusting BIOS settings to improve CPU speed, increasing operating system performance, defragmenting disks and closing all idle background applications
g) Computer Booting
 Booting is the process of loading the operating system (OS) from disk into working memory (RAM)
Booting (also known as booting up) is the initial set of operations that a computer system performs when electrical power is switched on. 
The process begins when a computer that has been turned off is re-energized, and ends when the computer is ready to perform its normal operations. 

Note: For the computer to run it needs an OS, because the OS is the software that manages all the activities and devices attached to the computer.
However, when the computer is off, the OS is not running, and is simply stored on the hard disk inside the computer.
Therefore when a user presses the power button when the computer is off, the OS cannot get itself out of the hard drive since is it off. 
BOOT SEQUENCE
                      Is the set of actions as well as the sequence of the actions that take place when the computer is started from a power off status or restarted with the power still on. This process is called POST (Power on Self-Test) performed by BIOS (Basic Input Output System). It checks for existence and functionality of the drives, basic input and output devices such as the keyboard, monitor & mouse

Note; if a problem is encountered, the process is halted and an error message is displayed on the screen, otherwise, the operating system is loaded into RAM which provides a desktop for the user to interact with their computer.

TYPES OF BOOTING
There are basically two types of booting:
1. Cold booting.
This is the process of turning on a computer after it had been powered off completely.

Steps for Cold Booting a Computer
1. First check to ensure that all the computer parts are well connected and check whether power is on
1. Turn on the wall switch
1. Turn on the UPS/power regulator and extension cable
1. Turn on the system unit and the monitor
1. Turn on the secondary devices such as printer, speakers, etc.

2. Warm booting.
This is the process of restarting a computer that already is powered on.

Steps for Warm Booting a Computer
1. Press RESET button on the system unit.
1. Press CTRL+ALT+DELETE at once but twice.
1. Click START button, click SHUTDOWN, select RESTART and click OK.

Reasons for warm booting (Conditions under Which a Warm-Boot is performed)

1. When a user is carrying out troubleshooting. Rebooting may be used by users as a technique to work around bugs in software and hardware components of the computer.
2. Switching between operating system. To switch from one operating system to the other when installed on the same disk may require a user to reboot a computer.
3. Some software can be scheduled to run at a certain time and date, therefore it is possible to schedule a reboot.
4. After installing a new hardware and software components to the computer system may prompt a user to carry out a reboot.
5. After uninstalling a software and hardware components from the computer may require a user to carry out a reboot.
6. When the computer has free zed. 
7. An expected loss of power for any reason may cause a system to automatically reboot. BIOS have an option to automatically boot the system after a power failure.
8. Computer software and operating system may trigger a reboot as well after detecting a certain condition.
9. Random reboot. This a non-technical term referring to unintended reboot following a system crash whose root cause may not be evident to the user.
On most windows systems, pressing theF8 key during the boot process opens the Windows Advanced Startup Options menu, which allows you to select how you to select how to boot Windows.
· Safe mode – Starts windows but only loads drivers for basic components, such as the keyboard and display.
· Safe mode with Networking Support – Starts windows identically to safe mode also loads the drivers for network components.
· Safe mode with command prompt – Starts windows and also loads the command prompt instead of the GUI interface.
· Last known good configuration – Enables a user to load the configurations settings of windows that was used the last time that windows successfully started. It does this by accessing a copy of the registry that is created for this purpose.

SHUTTING DOWN A COMPUTER

Procedure for Shutting Down a Computer
1. Ensure that all the work is properly saved
1. Close all currently running programs
1. Click on the start button
1. On the start menu, click Turn off computer
1. From the message box that appears, click Turn off. The computer now starts the shutting down process. 
1. Switch off the monitor and other peripheral devices like printers, scanners if any.
1. Switch off the UPS and the wall sockets if any
Log off: This refers to switching to a new user, i.e. switches off the current user completely

STEPS INVOLVED IN THE BOOT PROCESS

1. The power supply sends a signal to the components in the system unit. 
2. The processor finds the ROM chip(s) that contain the BIOS (Basic input/output system). 
3. The BIOS performs the POST (Power-On Self-Test) which checks components such as the mouse, keyboard and adapter cards. A series of messages may display. 
4. The results of the POST are compared with data in a CMOS chip 
5. The BIOS looks for system files on the Hard disk (C :) 
6. The system files and the kernel of the Operating System load into RAM from the Hard Disk. 
7. The OS loads configuration information and displays the welcome screen. 
8. On startup, the OS may verify that the person attempting to use the computer is a legitimate user through use of a password. 
9. After the user logs on, the desktop and icons are displayed on the screen. 
10. Finally, the operating system also executes programs in the Startup folder, which contains a list of programs that open automatically when you boot the computer. 
 

Further Definitions.

A boot loader is a computer program that loads the main operating system or runtime environment for the computer after completion of self-tests. Examples of boot loaders include NTLDR, BOOTMGR, GNU GRUB, Syslinux, etc.
A boot drive is the drive from which your personal computer boots (starts).
NB: In most cases, drive C (the hard disk) is the boot drive. 

MANAGEMENT OF COMPUTERS AND THEIR ENVIRONMENT.
                   Computer management is the process of managing, monitoring and optimizing a computer system for performance, availability, security or any other operational requirement.
It is broad term that includes manual and automated administrative processes in the operations of a computer. 
Computer management includes various tasks such as:
1. Updating or patching a computer’s operating system with the latest updates and fixes
2. Installing, configuring and executing anti-virus/anti-malware software on a computer to identify, remove and provide protection against malicious attacks
3. Managing all components on the computer in relation to drivers, permissions and basic functioning
4. Creating and managing users
5. Troubleshooting hardware, software or network and Internet errors
6. Using disk defragmentation and disk cleanup services to remove unnecessary data and improve disk response
7. Enabling, disabling and optimizing startup and background applications to increase/maintain processing speed.
8. Burglar proofing the computer laboratory to avoid unauthorized access to the room.
9. Proper cable installation and placement. Cables should be preferably along walls, avoiding danger of exposing the use to electric shock.
10.  Use of surge protectors, uninterruptible power supply or voltage stabilizers to ensure steady power supply to safeguard the computers.
11. Avoiding of direct sunlight and high temperatures that may damage hardware components.
12. Protecting against fire. A computer room should have fire extinguishers of carbon dioxide but not water or powder.
13. Overcrowding of either machines or people should be avoided.
14.  Installing of lightening conductors to the computer laboratory to protect the machines and users of computers.
15. Proper ventilation should be used to allow computers cool and avoid overheating.
16. Minimize electrical noise/ interferences in the computer laboratory.
NOTE: Electrical noise refers to externally radiated signals that can cause undesirable additions to the current voltage.
Electrical noise is commonly generated by devices like;
1. Fluorescent lights
2. Motors
3. Battery chargers
4. Inverters
5. Radios 
6. Television
7. Cellphone .etc. 

MAINTENANCE OF COMPUTERS IN GOOD WORKING CONDITIONS.
  Computer maintenance is the practice of keeping computers in a good state of repair.
Computer cleaning involves physically cleaning the interior and exterior of a computer, including the removal of dust and debris from cooling fans, power supplies, and other hardware components. This should be done after certain period of time (weekly/monthly).
A computer needs to be maintained in order to keep working properly and in good shape. 
Typical computer maintenance tasks include 
a) Backing up your files,
b) Running antivirus software,
c) Installing software updates, 
d) Using disk tools to keep your hard disk in good shape 
e) Physical cleaning of your equipment. 
1. Back Up Your Files
                  One of the most stressful experiences for a computer user is data loss. Most computers use a hard disk drive as the primary storage device. Hard disk drives can function for many years, but at some point, they will crash. 
One of the solutions is to create a backup of your files. You can burn a CD or DVD with your most critical files, copy your files to an external hard disk drive or use an online backup service. Whatever strategy you use, just make sure you create a backup copy of your files on a regular basis. 
2. Use Antivirus Software
Computer systems face a number of security threats. The most serious threats consist of viruses and other harmful programs. 
                 A computer virus is a computer program that can cause damage to a computer's software, hardware or data. It is referred to as a 'virus' because it has the capability to replicate itself and hide inside other computer files. 
The best way to deal with the threat of computer viruses is to use antivirus software. Antivirus software helps to protect a computer system from viruses and other harmful programs. 
                     Antivirus software prevents viruses from getting into your computer system, scans your online activity to make sure you are not downloading infected files also helps to detect and remove viruses from your computer system if you get infected. 
3. Use Disk Tools
 Disk tools include a range of different tools to manage hard disk drives and other storage devices. 
                   These are important because a hard disk drive failure can have disastrous consequences, including losing all your data. Keeping disks running securely and efficiently is an important part of overall computer maintenance. 
Some of the recommended disk tools you should use on a regular basis 
· Disk cleaning 
This is a utility that helps in cleaning up file on a disk.
· Disk defragmentation
This is a utility that involves the reorganising of files on a disk.
4. Do not download and install unknown software from Internet. This is the biggest mistake most of the PC users are doing. Some of this software can damage the Windows registry, which cause lot of errors.
5. Install anti Spyware program to detect Spyware tools.
6. Install a Personal Firewall. Most of the antivirus programs are bundled with Personal Firewalls these days. Personal firewall is a barrier between your PC and the outside world. This can protect your PC from hackers and Spyware tools.
7. Uninstall unnecessary programs installed in your PC.
8. Be very careful when you download music from the Internet. Always stick to one trustworthy web site.
9. Delete temporary Internet files. 
10. Set-up your PC to Download and install “Windows Updates" automatically. Windows updates include Operating System patches for bugs and PC security related issues. These patches can reduce many unknown computer problems.
Software update is also called a patch because it's 'patching' the software
ETHICS AND INTEGRITY IN COMPUTER USE

Computer ethics refers to a set of moral principles that regulate the use of computers.
Or the human values and moral conduct relating to right and wrong behavior/decisions made when using computers.
Computer integrity refers to steadfast loyalty to a strict moral or principled set of laws regarding computer use

Some of the Computer ethics and integrity that should be put in mind when using computers include:
1. Respect the privacy of others. Do not in any way examine or change files or passwords belonging to others. Do not violate the privacy of individuals or organizations.
2. Respect the integrity of the computing systems. Do not develop or use programs that invade, damage, or alter computing systems or software. Do not in any way harass other users.
3. Always identify the user accurately. Never use someone else's account. Do not use fraudulent means to avoid accounting for the use of computing services.
4. Respect copyrights and licenses. To copy a licensed computer program is illegal; it is indeed theft.
5. Respect the intellectual property of others. Individual programming assignments are expected to be done by individual students; do not take another's work or ideas to call your own.
6. Exhibit responsible, sensible use of computer hardware, software, and data
FILE MANAGEMENT

A computer file, (or a file), is a named collection of logically related information or data stored on storage media like a disk.

DEFINITION OF TERMINOLOGIES

· File name; is an identifying name given to a computer file by the user. It should conform to limitations imposed by the operating system, as in length or restricted choice of characters.
· File extension; is a group of characters after a period in a file specification, indicating the type of the file. 
· A folder; is a named storage area in a windows operating system for storing files and sub-folders
· A sub-folder; is a folder located inside another folder
· A directory; is named storage area having files & sub-directories in a non-windows operating system like MS DOS, LINUX, UNIX
· File attributes: this refers to the characteristics of a given file, e.g. file name, file type, file location, file size, owner, time and date created/modified, file protection (who can read, write, archive, etc)
· A File Path; is the route taken to a particular location on a storage device where a given file is stored. A path statement may include a drive letter, a folder and any sub-folders and finally the file name.
e.g. C:\Class work \ ICT \ marks.doc.This path statement means that: a file named marks.doc is in a sub-folder named ICT and in a folder named Class work on drive C:\

Note, a computer assigns each drive a unique letter for identification ie.
C. for hard disk
D. for compact disk
A.for floppy disk
E. G, H for removable storage like flash cards, memory cards etc.
Examples
Qn 1. Given the file path C: /user/stbruno/desktop/senior five/exam/end of term one.docx identify the following
i. Storage device on which the file is stored
Hard disk
ii. File path
C: /user/stbruno/desktop/senior five/exam/end of term one.docx
iii. Profile
User’s profile 
iv. Account
Stbruno 
v. Location
Desktop 
vi. Folder
Senior five
vii. Sub-folder
Exam 
viii. File name
End of term one
ix. File extension
.docx
x. File type 
Document file

· Path Delimiter or File delimiter; is a symbol (/ or \) that separates one directory from another in a file path

RULES TO CONSIDER WHEN NAMING FILES

1. A file specification consists of two parts, that is, file name and file extension
1. A file name can have 1 to 255 characters (in windows operating system) or 1 to 8 characters (in DOS)
1. The file extension may have 1 to 4 characters
1. In a file specification, a file name is separated from the file extension by a period (.) or a full stop
1. Some special characters like; +, =, additional period, space, [, ], may not be accepted in a file specification
1. Files under the same directory/folder cannot have the same file specification


OPERATIONS THAT CAN BE PERFORMED ON A FILE

1. Creating a file, opening a file, closing a file, and renaming a file
1. Copying a file. To duplicate or replicate a file or folder to get as many similar copies as possible
1. Cutting (moving) file. Transferring a file from one location to another without leaving another copy behind
1. Pasting. Is the process of inserting clipboard contents in the required place
1. Deleting a file. Is the erasing of a file from the computer storage
1. Printing a file. Is the process of generating a hardcopy of a file using a printer connected to the computer
1. Editing a file. Correcting errors or adding more information to your file
1. Saving a file. The storing of a file on a storage media for future use or reference

FILE TYPES

A file type refers to the kind of data stored in a computer file. Most modern operating systems use the file extension to determine the file type. Below are some file extensions with their associated programs.

File name                                                      file extension 

1. Note pad file				.txt
1. Microsoft PowerPoint Presentation	.ppt
1. Microsoft Word document		.doc
1. Microsoft Excel work book		.xls
1. Microsoft Publisher file		            .pub
1. Microsoft Access Database file		.mdb
1. Batch file having DOS commands	.BAT
1. Adobe illustrator file			.ai
1. Video file		                                    .AVI/.mp4/.DAT
1. Compressed audio file		            .mp3/.wav/.amr
1. Portable document format file		.pdf
1. Image file                                                  .gif/.jpg/.jpeg/.tif/.png/.bmp
1. System file				.sys
1. Web page/document	    	            .html/.ht

Exercise 
13.  Given the file path A:/user/desktop/exam/assignment.docx identify the following
i. Drive on which the file is stored 
ii. File path
iii. Profile
iv. Location
v. Folder
vi. File name
vii. File type
viii. File extension
13. Given the file path D: / User/Mugagga/My Document/Music/videos/Kapapala.mp4 identify the following
i. Drive on which the file is stored 
ii. File path
iii. Profile
iv. Location
v. Folder
vi. File name
vii. File type
viii. File extension
13. Given the file path E: / User/My music/audio/kaliba.mp3 identify the following
ix. Drive on which the file is stored 
x. File path
xi. Profile
xii. Location
xiii. Folder
xiv. File name
xv. File type
xvi. File extension

SYSTEM START-UP AND CONFIGURATION

System start-up
For the computer to run, it needs an operating system that manages all the activities and devices attached to the computer.
However when a computer is off, the operating system is not running and is simply stored on the hard disk inside the computer. It is then becomes active when a user presses the power button to switch on the computer and processes is known as computer booting.

COMPUTER BOOTING
                   Booting means starting a computer. There are two main ways of booting a computer i.e. cold booting and warm booting.
Types of booting
1. Cold booting
2. Warm booting
1. Cold booting is the starting of a computer from its off state. 
It is the starting up of the computer system when it has not been in use.Involves switching on a computer right from the main power supply, stabilizer or uninterruptible power supply (UPS), the system unit and the monitor.
2. Warm booting is the restarting of a computer by either the restart button or pressing the following keys together and then releasing them at the same time Ctrl+Alt+Delete. Normally, a computer is warm booted after it hanged i.e. not responding to any command
STEP-BY STEP PROCESS OF BOOTING
1. The power supply sends a signal to the components in the system unit.
2. The processor finds the ROM chip(s) that contain the BIOS (Basic input/output system).
3. The BIOS performs the POST (Power-On Self-Test) which checks components such as the mouse, keyboard and adapter cards. A series of messages may display.
4. The results of the POST are compared with data in a CMOS chip.
5. The BIOS looks for system files on the hard disk(C).
6. The system files and the kernel of the Operating System load into RAM from the Hard Disk.
7. The OS loads configuration information and displays the welcome screen. A series of messages that may be displayed during a POST.
8. On startup, the OS may verify that the person attempting to use the computer is a legitimate user through use of a password.
9. After the user logs on, the desktop and icons are displayed on the screen.
10. Finally, the operating system also executes programs in the Startup folder, which contains a list of programs that open automatically when you boot the computer.
The booting process
The Power on Self-Test (POST) is the first of several checks performed by the PC’s ROM BIOS. These tests check that basic components of the PC are present and working correctly. An error message or a series of beeps indicating any hardware problems will be sounded. Normally, the PC will beep once to inform the user that the checks were completed without a problem being identified

SYSTEM CONFIGURATION
SYSTEM CONFIGURATION
System configuration refers to the connection and setup of hardware and software components to form a complete functioning computer. 
NB The basic parts that make up a functioning personal computer are: the system unit, monitor, keyboard and mouse.

SYSTEM SPECIFICATIONS

This is a detailed description of the hardware and software components of a complete functioning computer. I.e. their: model name, manufacturer, appearance, performance. When determining system specifications, the important information to record include;
1. Operating system (e.g. Windows XP, Windows 7, Windows 8)
2. Processor and its speed (e.g. Pentium 4, 3.4 GHz)
3. RAM size (e.g. 512 MB), Hard disk space (e.g. 80 GB)
4. I/O ports (i.e. USB, parallel, serial, SCSI, VGA and Network ports)
5. Mouse and Keyboard type, Monitor type (14”, 17”)
6. Application software

Exercise: Determine and interpret the specifications of a computer; assemble and disassemble a computer. 

System specifications is a list of the key components that make up the computer.
Computer Specifications
There are several computer systems available on the market that can be acquired as office or personal computers. However, depending on the purpose and period for which the computer will be used then care should be taken when choosing such a computer.




Understanding computer system specifications.

	No.
	Computer specification
	Uses or meaning

	1
	Intel or AMD processor model No.
3GHZ
	Processor information and speed rate measured in HTZ.

	2
	2GB SDRAM.
	Memory information.

	3
	160GB hard drive.
	Hard disk information.

	4
	48x Max CD/DVD Drive.
	Removable disk drive information.

	5
	17” flat screen colored monitor.
	Display information.

	6
	Integrated graphic card
	Card drivers

	7
	Microsoft windows XP. pro
	Operating system information.




What to consider when purchasing a computer
1. The computer platform. Here you consider which type of microcomputer would you like to buy it Toshiba, Macintosh, HP or IBM
2. Hard disk. The choice of a hard disk mainly depends on several factors i.e. the tasks that the computer will be used whether the operations will keep on increasing requiring more memory or will be constant. 
3. Display device. Currently there are two types of displays i.e. CRT and LCD. CRT occupy bigger space and consumes a lot of power whereas LCD are better
4. Expansion slots. Expansion slots are found on desktop computers which provide space for expansion cards (add-on-cards) that might have ports for additional peripheral components like TV cards
5. Sound Card. When planning to work with multimedia packages, especially sound, an appropriate card has to be sought of.
6. Modems. These are used to transmit data to and from the computer. So you have to consider whether the modem is capable of both wireless and wire internet connection
7. PC Casing. This refers to the physical structure of the box that contains and shields the working components of a computer i.e.  do you need a tower casing or standard desktop casing
8. PC case molding. Which sharp and design do you want 
9. Cost 

INTERPRETATION OF THE HARDWARE SPECIFICATION OF A COMPUTER SYSTEM.


THE CPU OR PROCESSOR
The two main features of CPUs that you need to be aware of are its speed and type.

The processor speeds of most of today’s PCs are measured in GHz (Gigahertz).1GHz means that it can execute approximately 1 billion instructions per section.

The CPU type determines the type of application for which a particular type of processor is used. The two most popular companies that currently produce CPUs are Intel and AMD but are also manufactured by Centaur Technology, Tlbrus and Transmeta Corporation. Intel processors are little more expensive than AMD’s due to the small difference in performance.

MAIN MEMORY
The capacity of the computer’s memory determines the number of programs that it can hold at a time, which affects the performance of a computer system. More memory indicates that it can hold more programs at a time. Modern PCs memory capacity is measured in GB (Gigabytes).

There are two main types of RAM- SDRAM (synchronous Dynamic RAM) and RDRAM (Rambus Dynamic RAM).RDRAM are faster and more expensive than SDRAM and are used mainly for high performance computers.

Word size determines the number of bits that can be stored and processed at a time by the CPU. Most modern PCs have a word size of either 32-bit of 64 bit.

RAM SPEED determines how fast the chip updates the data that it contains. In modern PCs it is measured in MHz9Megahertz) and is usually above 400MHz.

HARD DRIVE
Storage capacity determines how much information can be stored for later use. More hard disk space means you can store more programs and data. In modern PCs it is measured in Gigabytes (GB) but are reaching up to Terabytes (TB).

Hard disk speed is normally expressed in revolutions per minute (rpm). The rpm is how fast the disk is spinning and varies from 5400rpm – 15000rpm.

OTHER SPECIFICATIONS

Ports
A computer system need to send and receive information from peripheral devices. A port is a piece of technology that is used to connect external devices to a computer.

Parallel: used mainly to connect printers but can be used to connect certain scanners and external hard disks.

Serial: used to connect certain types of mouse, modem and printers.

Universal Serial Bus (USB): used to connect around 127 devices including printers, scanners, flash drivers and digital cameras. There are USB-1 and USB-2 (this one is faster).

Firewall /IEEE1394: used to transfer video images from digital devices.

Expansion slots
Expansion slots are sockets found on the motherboard and are used to insert additional circuit boards (cards). They can be used for adding 
More memory, graphics facilities and other special devices. There are three types of expansion slots:
1) Peripheral component interconnect (PCI)-used to attach sound cards, network cards and video cards.
2) Accelerated Graphics port (AGP)- mainly used for graphics cards 
3) Industry Standard Architecture (ISA)-used for attaching modems and not commonly seen on modern computers.
IT TECHNICIAN 
Has specialized skills to install, maintain and repair computer parts.
· Computers include desktop, laptop, and personal electronic devices.
Education and certification
· A successful IT technician has training and experience in the following:
· Personal computers, printers ,scanners and laptop computers
· Safe lab procedures 
· Troubleshooting
· Operating systems
· Networks
· Security
· Communication skills
· Industry Standard Certification:
· CompTIA A+ 
European Certification of informatics


COMPUTER CASES AND POWER SUPPLY
The system case
A computer case provides protection and support for internal components of a computer.
Qualities of a system case.
· It should be durable
· Should be easy to service
· Must have enough room for expansion
· Should be good looking
· Contain the framework to support and enclose internal components of the computer.
Factors to consider when selecting the computer system case
· Model type of the system case
· The size of the system case
· Available space of the desk
· Appearance
· Should have vents for air flow
· Status display
Power supply unit.
This converts AC power to DC power from the wall socket that a computer can carry.
Uses of power supply unit.
· Helps to prevent damages from static electricity
· Converts Alternate current to Direct current power voltage that a computer can use or carry.

COMPUTER PARTS
Parts of a computer system
These are the components that make-up a complete functioning computer.

Monitor
Keyboard
Mouse
Printer
Speaker
Computer Case (Processor inside)
Floppy Disk Drive
CD-ROM/DVD Drive

PARTS OF A COMPUTER
BASIC PARTS OF A COMPUTER
Monitor
Mouse
Keyboard
System unit
CD/DVD Drive
1. The monitor: This is a device which shows/gives the soft copy of the data/information in the computer. Monitor
There are two basic types of monitors: CRT (cathode ray tube) monitors and LCD (liquid crystal display) monitors. Both types produce sharp images, but LCD monitors have the advantage of being much thinner and lighter. CRT monitors, however, are generally more affordable.	
2. Keyboard. It’s an input device that converts letters and other characters into electric signals readable by the processor. It has a type writer area, function keys, cursor movement keys and numerical keypad. It’s a device which enables a computer user to communicate to the computer system.
3. Mouse. This is a hand held pointing device which is used to point, select, move and draw object in the computer screen. Examples of mice include: codeless, touch pad (touch tone pad), mouse stick.
4. Printers. These are devices which gives a hard copy of the soft copy of the data or information held in the computer. 
Printers are output devices that produce text and graphics on paper. 
The two main types of printers are inkjet printers and laser printers. 
a. Inkjet printers are the most popular printers for the home. They can print in black and white or in full color and can produce high-quality photographs when used with special paper.
b. Laser printers are faster and generally better able to handle heavy use.
5. Speakers. Speakers are used to play sound. They may be built into the system unit or connected with cables. Speakers allow you to listen to music and hear sound effects from your computer.
6. System unit .The system unit is the core of a computer system. Usually it's a rectangular box placed on or underneath the desk. 
Inside this box are many electronic components that process information. The most important of these components is the Central Processing Unit (CPU), or Microprocessor, which acts as the "brain" of your computer. Another component is Random Access Memory (RAM), which temporarily stores information that the CPU uses while the computer is on.
7. CD/DVD Drive This a computer hardware device that reads compact discs and DVDs
8. Hard drive. Reads and records data to and from the hard disk.

CONNECTION AND SETUP OF HARDWARE COMPONENTS
· Install the power supply
· Attach components to the motherboard
· Install CPU and heat sink/ Fan assembly
· Install RAM
· Install the motherboard
· Install the internal drives
· Install the drives in external bays
· Install the network interface card
· Install the video adapter card
· Connect the internal cables
· Connect the power cables
· Connect external cables
· Boot a computer for the first time
· Formatting disks
· Prepare for installation of the software
SOFTWARE INSTALLATION
System installation
1. Installing operating systems
2. Installing application and utility software
3. Uninstalling software
4. Installing device drivers
1. Installing the operating system.
Reasons for installing the operating system.
· When the computer has passed from one employee to another
· When the operating system is corrupted
· When a new replacement hard drive is installed on the computer
· When the operating system is severely infected by computer virus
· When one wants to upgrade from one version to another
Three major steps of installing the operating system.
A. Installing over a network from a server
B. Install from a copy of operating system files stored on the hard drive
C. Install from the operating system files stored on a CD or DVD
Set by step process of installing the operating system.
1. Set up the drive on which the operating system is to be installed
2. Partition and formatting the disk.
Partitioning disk refers to dividing the entire hard disk into small disks called logical drives
Formatting disk refers to erasing all the content on the disk.

Reasons for partitioning disks.
i. When a user wants to store data on a disk separately
ii. When a user wants to install more than one operating systems on the same disk
iii. When a user wants to back up important files 
3. Prepare the hard drive
4. Install the operating system
5. Create administrators account
6. Complete the installation
7. Check device manager for conflicts
2. Installing the application and utility software.
· Install the application software
· Install the utility programs
· Install device drivers 
COMPUTER TROUBLESHOOTING
These are regular preventive maintenance methods aimed at reducing hardware and software problems.
This is any form of problem solving on a computer system often applied to repair failed products or process
The troubleshooting process.
· Backup data and files
· Document everything that you try.
The purpose of preventive maintenance.
· Reduce the likelihood of hardware and software problems.
· Reduce computer down time and repair costs.
Hardware preventive maintenance methods
· Check the condition of parts
· Repair or replace the  worn out parts
· Keep components clean
· Create a hardware maintenance program
· Remove dust from fan intakes
· Remove dust from power supply unit
· Remove dust from components inside a computer
· Clean the mouse and the keyboard
· Check and secure any loose cables
Software preventive maintenance methods
· Review software updates
· Review software security updates
· Review driver updates
· Update virus definition files
· Scan for viruses and spyware
· Remove unwanted program
· Scan hard drives for errors
· Defragment hard drives
Uses of preventive maintenance methods.
· To reduce computer down time
· To reduce the  repair costs
· To reduce loss of work productivity
· To increase data protection
· To extend the life of components
· To increase equipment stability
· To reduce the number of equipment failure.
The troubleshooting preventive methods.
1. Gather data and information from the customer
2. Verify the obvious issues
3. Try quick solutions first
4. Evaluate the problem and determine the solution
5. Close with the customer
6. Identify the alert and beep codes.
Common problems and solutions

	Problem /symptom
	Possible solution

	· The computer displays the desktop in 16 color VGA mode after updating the video driver.
	Use the roll back driver option to remove the new video driver.

	· The computer is not booting to windows and displays an error message “invalid system disk”
	Remove any floppy, CDs from the computer and make sure that the hard drive is set as a bootable device in the BIOS setup.

	· The computer has failed to finish loading windows
	Boot the computer in safe mode and uninstall any recently installed application.

	· The computer displays a blue screen on the start-up.
	Disconnect any newly attached hardware and reboot the computer

	· Computer programs frequently freeze during operation
	Scan the computer for viruses, update all programs or patch the in case of program bugs.



QN. state any three ways how to troubleshoot a computer			          (3mks)
· restarting of the computer
· check the electric power cables weather connected well
· listen for unusual sounds
· look inside the system unit for wires that are not plugged
· disconnect peripheral devices e.g. printers and restart
PERIPHERAL DEVICE INTERFACES
A peripheral device is any device that is connected to the computer system unit externally such as: mouse, keyboard, projector, printer, scanner, digital camera, monitor, graphics tablet, trackball, joystick, speakers. These devices are connected to the system unit using the ports.

A port is an external socket on the motherboard designed for attaching peripherals onto the system unit. Ports are described as female or male ports. 
The male ports consist of a pattern of pins that plug into the respective female ports with the corresponding pattern of holes. Therefore, if a port is male then the corresponding connector has to be a female. 

The types of ports are:
1. Serial ports. These are serial communication physical interface through which information transfers in or out one bit at a time. They connect low transmission speed devices, e.g. mouse and keyboard.
2. Parallel ports. These are parallel communication physical interfaces through which information transfers in or out several bits at a time. Most printers connect to the system unit using a parallel port.
3. Universal serial bus (USB). A USB is an external data pathway. A USB port transmits data through a USB cable to a USB device. USB ports support port plugging and plug and play. Plug and play is the ability to add a new hardware component to a computer & have it work automatically without physical configuration
4. VGA (Video Graphics Array) port. This is a female external port that allows a user to connect the system unit to the display unit, like the monitor.
5. Audio ports. These transfer audio data to and from the computer. They are female plug-in jacks usually two in number. These include one for audio input, e.g. microphone connection, and the other for audio output, e.g. to a speaker
6. Personal system (PS/2) ports. These are small circular female ports for connecting the keyboard and mouse to PCs. Communication is serial, synchronous and bi-directional. 
7. Power port. Connects the power cable to the power supply to tap power from the source to the system unit
8. Network port. It is also called LAN port or Ethernet port. This is a port that facilitates network cables to connect to a computer system.
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