Computer Fundamentals
Definition of Computer
A computer is an electronic machine that accepts information, stores it until the information is needed, processes the information according to the instructions provided by the user, and finally returns the results to the user.  The computer can store and manipulate large quantities of data at very high speed, but a computer cannot think.  A computer makes decisions based on simple comparisons such as one number being larger than another.  
A computer can be defined as an electronic device that receives input from the user through a mouse or keyboard, processes it in some fashion and displays the result on a screen. It can also be assumed as any device that has a microprocessor in it. It is a general-purpose machine that processes data according to a set of instructions that are stored internally either temporarily or permanently. The computer and all equipment attached to it are called hardware. The instructions that tell it what to do are called “software”.  A set of instructions that perform a particular task is called a “program” or “software program”. 
A computer is a device that performs four functions: it inputs data (getting information into the machine); it stores data (holding the information before and after processing); it processes data (performing prescribed mathematical and logical operations on the information at high speed); and it outputs data (sending the results out to the user via some display method). [image: ]
A computer system consists of both hardware and software. The hardware is the physical equipment: the computer itself and the peripherals connected to it. The peripherals are any devices attached to the computer for purposes of input, output, and storage of data (such as a keyboard, monitor display, or external hard disk).
The software consists of the programs and associated data (information) stored in the computer. A program is a set of instructions that the computer follows to manipulate data. Being able to run different programs is the source of a computer’s versatility. Without programs, a computer is just a lot of high-tech hardware that doesn’t do anything. But with the detailed, step-by-step instructions of the program (painstakingly written by humans) the computer can be used to do a lot many tasks. The computer appears to be so amazing simply because it can execute these sets of instruction very fast; but it’s just following the program steps one by one in a very simple-minded manner. 
Characteristics of Computers
 Speed 
Computer can work very fast. It takes only few seconds for calculations that we take hours to complete. It takes few minutes for the computer to process huge amount of data and give the result. A computer can perform millions (1,000,000) of instructions and even more per second. Therefore, we determine the speed of computer in terms of microsecond (10-6 part of a second) or nano-second (10-9 part of a second). 
Accuracy
The degree of accuracy of computer is very high and every calculation is
performed with the same accuracy. The accuracy level is determined on the basis
of design of computer. The errors in computer are due to human and inaccurate data. 
Diligence 
A computer is free from tiredness, lack of concentration, fatigue, etc. It can work for hours without creating any error. If millions of calculations are to be performed, a computer will perform every calculation with the same accuracy. Due to this capability it overpowers human being in routine type of work. 
Versatility 
It means the capacity to perform completely different type of work. 
Power of Remembering 
 Any information can be stored and recalled as long as you require it, for any numbers of years. It depends entirely upon you how much data you want to store in a computer and when to lose or retrieve these data.
 No IQ 
Computer is a dumb machine and it cannot do any work without instruction from the user. It performs the instructions at tremendous speed and with accuracy. 
 No Feeling 
It does not have feelings or emotion, taste, knowledge and experience. It does not get tired even after long hours of work. It does not distinguish between users.
Basic Computer Operation
A computer performs basically five major operations or functions irrespective of their size and make. These are 
· It accepts data or instructions by way of input.
· It stores data.
· It can process data as required by the user.
· It gives results in the form of output. 
·  It controls all operations inside a computer. 
 Input
This is the process of entering data and programs in to the computer system. You should know that computer is an electronic machine like any other machine which takes as inputs raw data and performs some processing giving out processed data. Therefore, the input unit takes data from us to the computer in an organized manner for processing. 
Storage
The process of saving data and instructions permanently is known as storage. Data has to be fed into the system before the actual processing starts. It is because the processing speed of Central Processing Unit (CPU) is so fast that the data has to be provided to CPU with the same speed. Therefore the data is first stored in the storage unit for faster access and processing. This storage unit or the primary storage of the computer system is designed to do the above functionality. It provides space for storing data and instructions. 
The storage unit performs the following major functions: 
• All data and instructions are stored here before and after processing. 
• Intermediate results of processing are also stored here. 
[image: ] Processing
The task of performing operations like arithmetic and logical operations is called
processing. The Central Processing Unit (CPU) takes data and instructions from
the storage unit and makes all sorts of calculations based on the instructions given and the type of data provided. It is then sent back to the storage unit. 
Output
This is the process of producing results from the data for getting useful information. Similarly the output produced by the computer after processing must also be kept somewhere inside the computer before being given to you in human readable form. Again the output is also stored inside the computer for further processing. 
Control
The manner how instructions are executed and the above operations are performed. Controlling of all operations like input, processing and output are performed by control unit. It takes care of step by step processing of all operations inside the computer. 
Classification of Computers
[bookmark: super]Super Computers
A supercomputer is mainframe computer that has been optimized for speed and processing power. The most famous series of supercomputers were designed by the company founded and named after Seymour Cray. The Cray-1 was built in the 1976 and installed at Los Alamos National Laboratory. Supercomputers are 
used for extremely calculation-intensive tasks such simulating nuclear bomb
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detonations, aerodynamic flows, and global weather patterns. A supercomputer typically costs several million dollars.
Supercomputers are used for highly calculation-intensive tasks such as problems involving quantum mechanical physics, weather forecasting, climate research, molecular modeling (computing the structures and properties of chemical compounds, biological macromolecules, polymers, and crystals), physical simulations (such as simulation of airplanes in wind tunnels, simulation of the detonation of nuclear weapons, and research into nuclear fusion), cryptanalysis, and the like. Major universities, military agencies and scientific research laboratories are heavy users.
Mainframe Computers
A mainframe computer is a large, powerful computer that handles the processing for many users simultaneously (up to several hundred users). The name mainframe originated after minicomputers appeared in the 1960’s to distinguish the larger systems from the smaller minicomputers. 
[bookmark: terminal]Users connect to the mainframe using terminals and submit their tasks for processing by the mainframe. A terminal is a device that has a screen and keyboard for input and output, but it does not do its own processing (they are also called dumb terminals since they can’t process data on their own). The processing power of the mainframe is time-shared between all of the users. 
Mainframes typically cost several hundred thousand dollars. They are used in situations where a company wants the processing power and information storage in a centralized location. Mainframes are also now being used as high-capacity server computers for networks with many client workstations.
Mainframe computers are large-sized, powerful multi-user computers that can support concurrent programs. That means, they can perform different actions or ‘processes’ at the same time. Mainframe computers can be used by as many as hundreds or thousands of users at the same time. Large organisations may use a mainframe computer to execute large-scale processes such as processing the organisation’s payroll.
All mainframes have the ability to run (or host) multiple operating systems, and thereby operate not as a single computer but as a number of virtual machines. In this role, a single mainframe can replace dozens or even hundreds of smaller servers. While mainframes pioneered this capability, it is now available on most families of computer systems.
Minicomputers
A minicomputer is a multi-user computer that is less powerful than a mainframe. This class of computers became available in the 1960’s when large scale integrated circuits made it possible to build a computer much cheaper than the then existing mainframes (minicomputers cost around $100,000 instead of the $1,000,000 cost of a mainframe).
They are much smaller than mainframe computers and they are also much less expensive. The cost of these computers can vary from a few thousand dollars to several hundred thousand dollars. They possess most of the features found on mainframe computers, but on a more limited scale.  They can still have many terminals, but not as many as the mainframes. They can store a tremendous amount of information, but again usually not as much  as the mainframe. Medium and small businesses typically use these computers.
Workstations
Workstation is a powerful, high-end microcomputer. They contain one or more microprocessor CPUs. They may be used by a single-user for applications requiring more power than a typical PC (rendering complex graphics, or performing intensive scientific calculations). 
[bookmark: serv]Alternately, workstation-class microcomputers may be used as server computers that supply files to client computers over a network. This class of powerful microcomputers can also be used to handle the processing for many users simultaneously who are connected via terminals; in this respect, high-end workstations have essentially supplanted the role of minicomputers. 
The term “workstation” also has an alternate meaning: In networking, any
 client computer connected to the network that accesses server resources may be called a workstation. Such a network client workstation could be a personal computer or even a “workstation” as defined at the top of this section. Note: Dumb terminals are not considered to be network workstations (client workstations on the network are capable of running programs independently of the server, but a terminal is not capable of independent processing).
Micro Computers
A microcomputer is a computer that has a microprocessor chip as its CPU.
They are often called personal computers because they are designed to be used by one person at a time. Personal computers are typically used at home, at school, or at a business. Popular uses for microcomputers include word processing, surfing the web, sending and receiving e-mail, spreadsheet calculations, database management, editing photographs, creating graphics, and playing music or games.
Personal computers come in two major varieties, desktop computers and laptop computers:
Desktop computers are larger and not meant to be portable. They usually sit in one place on a desk or table and are plugged into a wall outlet for power. The case of the computer holds the motherboard, drives, power supply, and expansion cards. This case may lay flat on the desk, or it may be a tower that stands vertically (on the desk or under it). The computer usually has a separate monitor (either a CRT or LCD) although some designs have a display built into the case. A separate keyboard and mouse allow the user to input data and commands. 
Laptop or notebook computers are small and lightweight enough to be carried around with the user. They run on battery power, but can also be plugged into a wall outlet. They typically have a built-in LCD display that folds down to protect the display when the computer is carried around. They also feature a built-in keyboard and some kind of built-in pointing device (such as a touch pad). 
While some laptops are less powerful than typical desktop machines, this is not true in all cases. Laptops, however, cost more than desktop units of equivalent processing power because the smaller components needed to build laptops are more expensive. 
PDAs and Palmtop Computers
A Personal Digital Assistant (PDA) is a handheld microcomputer that trades off power for small size and greater portability. They typically use a touch-sensitive LCD screen for both output and input (the user draws characters and presses icons on the screen with a stylus). PDAs communicate with desktop computers and with each other either by cable connection, infrared (IR) beam, or radio waves. PDAs are normally used to keep track of appointment calendars, to-do lists, address books, and for taking notes.
A palmtop or handheld PC is a very small microcomputer that also sacrifices power for small size and portability. These devices typically look more like a tiny laptop than a PDA, with a flip-up screen and small keyboard. They may use Windows CE or similar operating system for handheld devices.
Some PDAs and palmtops contain wireless networking or cell phone devices so that users can check e-mail or surf the web on the move. 
Computer Generations
The evolution of computer started from 16th century and resulted in the form that we see today. The present day computer, however, has also undergone rapid change during the last fifty years. This period, during which the evolution of computer took place, can be divided into five distinct phases known as Generations of Computers. Each phase is distinguished from others on the basis of the type of switching circuits used. 
First Generation Computers (1951 to 1959) : Vacuum Tubes
The first computers used vacuum tubes for circuitry and magnetic drums for memory, and were often enormous, taking up entire rooms. They were very expensive to operate and in addition to using a great deal of electricity, generated a lot of heat, which was often the cause of malfunctions. First generation computers relied on machine language to perform operations, and they could only solve one problem at a time. Input was based on punched cards and paper tape, and output was displayed on printouts. 
Some of the examples of First Generation Computers are:
· ENIAC: It was the first electronic computer built in 1946 at University of Pennsylvania, USA by John Eckert and John Mauchy. It was named Electronic Numerical Integrator and Calculator (ENIAC). The ENIAC was 30_ 50 feet long, weighed 30 tons, contained 18,000 vacuum tubes, 70,000 	registers 10,000 capacitors and required 150,000 watts of electricity. Today 	your favorite computer is many times as powerful as ENIAC, still size is very small. 
· EDVAC: It stands for Electronic Discrete Variable Automatic Computer and was developed in 1950. The concept of storing data and
· instructions inside the computer was introduced here. This allowed much faster operation since the computer had rapid access to both data and instructions. The other advantage of storing instruction was that computer could do logical decision internally. 
· EDSAC: It stands for Electronic Delay Storage Automatic Computer and was developed by M.V. Wilkes at Cambridge University in 1949. 
· UNIVAC-1: Ecker and Mauchly produced it in 1951 by Universal Accounting Computer setup. 
Followings are the major drawbacks of First generation computers. 
· The operating speed was quite slow. 
·  Power consumption was very high.
·  It required large space for installation. 
·  The programming capability was quite low.
Second Generation Computers (1959 to 1963) : Transistors
Transistors replaced vacuum tubes and ushered in the second generation of computers. The transistor was invented in 1947 but did not see widespread use in computers until the late 50s. Transistors are smaller than electric tubes and have higher operating speed. They have no filament and require no heating. The transistor was far superior to the vacuum tube, allowing computers to become smaller, faster, cheaper, more energy-efficient and more reliable than their first-generation predecessors. Though the transistor still generated a great deal of heat that subjected the computer to damage, it was a vast improvement over the vacuum tube. Second-generation computers still relied on punched cards for input and printouts for output. 
Second-generation computers moved from cryptic binary machine language to
symbolic, or assembly, languages, which allowed programmers to specify instructions in words. It is in the second generation that the concept of Central Processing Unit (CPU), memory, programming language and input and output units were developed. High-level programming languages were also being developed at this time, such as early versions of COBOL and FORTRAN. These were also the first computers that stored their instructions in their memory, which moved from a magnetic drum to magnetic core technology. 
The first computers of this generation were developed for the atomic energy industry. 
 Some of the computers of the Second Generation were 
· IBM 1620: Its size was smaller as compared to First Generation computers and mostly used for scientific purpose. 
· IBM 1401: Its size was small to medium and used for business applications.
· CDC 3600: Its size was large and is used for scientific purposes. 
Third Generation Computers (1963 to 1975) : Integrated Circuits
The development of the integrated circuit was the hallmark of the third generation of computers. Transistors were miniaturized and placed on silicon chips, called semiconductors, which drastically increased the speed and efficiency of computers. 
Instead of punched cards and printouts, users interacted with third generation computers through keyboards and monitors and interfaced with an operating system, which allowed the device to run many different applications at one time with a central program that monitored the memory. Computers for the first time became accessible to a mass audience because they were smaller and cheaper than their predecessors. 
A single IC has many transistors, registers and capacitors built on a single thin slice of silicon. So it is quite obvious that the size of the computer got further reduced. Some of the computers developed during this period were IBM-360, ICL-1900, IBM-370, and VAX-750. Higher level language such as BASIC (Beginners All purpose Symbolic Instruction Code) was developed during this period.  Computers of this generation were small in size, low cost, large memory and processing speed is very high. 
Fourth Generation Computers (1975 to Today) : Microprocessors
The microprocessor brought the fourth generation of computers, as thousands of integrated circuits were built onto a single silicon chip. What in the first generation filled an entire room could now fit in the palm of the hand. The Intel 4004 chip, developed in 1971, located all the components of the computer - from the central processing unit and memory to input/output controls - on a single chip. It uses large scale Integrated Circuits (LSIC) built on a single silicon chip called microprocessors. Due to the development of microprocessor it is possible to place computer’s central processing unit (CPU) on single chip. These computers are called microcomputers. Later very large scale Integrated Circuits (VLSIC) replaced LSICs. Thus the computer which was occupying a very large room in earlier days can now be placed on a table.
In 1981 IBM introduced its first computer for the home user, and in 1984 Apple introduced the Macintosh. Microprocessors also moved out of the realm of desktop computers and into many areas of life as more and more everyday products began to use microprocessors. 
As these small computers became more powerful, they could be linked together to form networks, which eventually led to the development of the Internet. Fourth generation computers also saw the development of GUIs, the mouse and handheld devices. 
Fifth Generation Computer : Artificial Intelligence
The computers of 1990s are said to be Fifth Generation computers. The speed is extremely high in fifth generation computer. Apart from this it can perform parallel processing. The concept of Artificial intelligence has been introduced to allow the computer to take its own decision. It is still in a developmental stage. 
Computer Hardware & Software
Hardware
The term hardware refers to the physical components of the computer system. Computer hardware will consist of the devices within the case of the computer itself, and any peripheral devices that are connected to the computer (such as the mouse and keyboard).
Computer hardware is a physical part of a computer that executes within the hardware. It is unlike computer software or data that can be frequently changed, modified or erased on a computer. Computer hardware is not frequently changed and so is stored in hardware devices such as read only memory (ROM) where it is not readily changed. Most computer hardware is embedded and so is not visible to normal users.
Different types of hardware's found in a computer:
· Motherboard: It is the central or primary circuit board making up a complex electronic system such as a computer. A motherboard is also known as a main board, logic board or system board.
· Central processing Unit: A CPU is the main component of a digital
computer that interprets instructions and process data in computer 	programs.
· Random Access Memory: A RAM allows the stored data to be accessed in any order. RAM is considered as the main memory of the computer where the working area is used for displaying and manipulating data.
· Basic Input Output System: BIOS prepares the software programs to load, execute and control the computer. 
· Power Supply: Power Supply supplies electrical energy to an output load or group of loads.
· Video Display Controller: It converts the logical representation of visual information into a signal that can be used as input for a display medium.
· Computer Bus: It is used to transfer data or power between computer components inside a computer or between computers.
· CD-ROM drive: It contains data accessible by a computer
· Floppy disk: It is a data storage device
· Zip Drive: It is a medium capacity removable disk storage system.
· Hard Disk: It is a non-volatile data storage system that stores data on a magnetic surface layered unto hard disk platters.
Software
Computers seem to perform amazing feats as they process information and display output almost instantly; but behind the scenes, they are really very simpleminded devices. All they do is plod along executing long strings of instructions that were previously written by a clever human programmer. The thing that makes a computer’s performances seem so amazing is that it executes these instructions very, very, very quickly, accurately, and tirelessly. Computers aren’t smart; they are just FAST.
But computers can’t do ANYTHING without step-by-step instructions written out for them. These lists of instructions are called programs. Programs (and the associated data) are known as software. Software needs to be installed onto a computer before it can be used. Software is often sold in sets of several programs and associated data called a software package, and typically comes on a CD-ROM or may be downloaded from the Internet. The Microsoft Office Suite is such a collection of programs and data that allows users to manipulate words, numbers, and data.
[bookmark: systemsoft]There are two major categories of software: System software and Application software.
System Software 
System software controls a computer’s operations and manages a computer’s resources. 
[bookmark: os]System software includes 
· The operating system (OS) controls the allocation of hardware resources such as memory space and CPU processing time, and handles the basic input and output (I/O) for data flowing from and to storage devices (such as hard disks) and peripherals (such as your keyboard). 
· [bookmark: dd]System software also includes the software needed to access a peripheral device connected to the computer. Such software is called a device driver, and it controls I/O to the peripheral. 
· System software may also include security software, such as Virus checkers and firewalls. A virus checker searches files for potentially harmful programs such as viruses, worms, or trojan horses that are written by malicious programmers. Viruses and similar programs can perform disastrous activities on your computer system, such as erasing your hard disk. A firewall, or similar program, protects your computer from unauthorized access over a network or telecom connection. 
· [bookmark: utilities]Utilities are programs that perform a very specific task, usually related to managing system resources such as disk drives, printers, etc. Unlike application software, utilities tend to be smaller in size and perform activities related to the computer system (scanning for viruses, manipulating file 
settings, scanning for disk errors, etc.). Some utilities are memory-resident
programs that are loaded into RAM and operate in the background.
· [bookmark: lang]System software also includes computer programming tools. These include compilers, assemblers, and debuggers for various computer programming languages. A programming language allows a person to write computer instructions in a language that is easier for a human to understand, but which is then converted into the low level numerical instruction codes that a computer processor unit can execute. 
[bookmark: applications]Application Software
Application software runs on top of the operating system and allows the user to perform a specific task, such as word processing a letter, calculating a payroll in a spreadsheet, manage a database of information, reading e-mail messages, or manipulating digital photographs. Most applications allow the production and editing of documents. The document files can then be printed, displayed on a screen, or transmitted to other locations.
Applications (and other programs) are stored on your PC as executable files, they contain program steps that the computer can execute, whereas, documents are stored as data files. 
Some common applications used on personal computers include:
· [bookmark: wp]A word processor (such as MS Word or WordPerfect) allows you to enter and format text as well as some graphics to create reports, letters, etc.
· [bookmark: ss]Desktop Publishing software (such as QuarkXPress and Adobe In Design) go beyond word processors, giving you more control over the typesetting and graphic placement of a document. DTP software is used to layout books, magazines, newsletters, complex reports, etc. 
· [bookmark: db]Spreadsheet software (such as MS Excel) allows the user to do numerical calculations and produce charts of the results. 
· [bookmark: gr]Database management software (such as MS Access or FileMaker Pro) allow users to manipulate large amounts of information and retrieve any part of the information that is of interest. A structured database contains data tables that are arranged in a uniform structure of records and fields.
· [bookmark: etc]Graphics software (such as Adobe Photoshop and Illustrator) are used to create digital media art images and illustrations, or to edit digital images from scanners or digital cameras.
· Presentation software (such as MS PowerPoint) is used to create presentations of slides containing text and graphics (and also incorporating sound and visual effects). 
· Web authoring software (such as Dreamweaver or Go Live) allow users to
create complex web pages. 
· Integrated software packages (such as AppleWorks or Microsoft Works) combine several different application program functions (such as word processor, spreadsheet, database, graphics, and presentation) into one application. 













Input Devices of a Computer
Input is any resource required for the functioning of a process, in the course of which it will be transformed into one or more outputs. Hence Input devices are the devices that allow data and instructions to enter a computer
Keyboard
The keyboard is an input device. It has letter and number keys, and what are called function keys, computer specific task keys, that allow you, the user, to use an English-like language to issue instructions to an electronic environment. It is the primary input device. It uses a cursor to keep your place on the screen and to let you know where to begin typing. You are able to input commands, type data into documents, compose documents, draw pictures with use of certain keys, pull down menus, and respond to prompts issued by the computer. Almost all computers require you to use a keyboard unless, of course, it is adapted for individuals with disabilities or for a specified alternative input devices. 
The keyboard contains special keys to manipulate the user interface. When a key is touched, an electrical impulse is sent through the device which is picked up by the operating system software, and sent through the computer to be processed.
Special features of the keyboard include:
· Numeric keypad: This portion of the keyboard allows you to use the keyboard like a calculator and input numbers into application programs. It has a Num lock key that when depressed, will activate that portion of the keyboard so that numbers can be entered. When the lock key is not on, there are arrow keys on the keys which then work to move the cursor in different directions. The "NUM LOCK" key is a toggle key which switches back and forth between these two modes. 
· Caps Lock: The "CAP LOCKS" key works in this same manner as the "NUM LOCK" key. If the Cap Lock is lit on your screen the keyboard will type only in capitals. If the Cap Lock light is not lit it will type only in small letters. 
· Function Keys: The function keys are used to initiate commands on help menus or database programs especially before the development and use of computer pointing devices. They are still used extensively today as options on the keyboard to pull down menus or to be programmed to do specific functions in application programs. Ctrl or Shift keys also work with Function keys to add more commands to programs and what are called shortcuts, ways to operate functions like saving and deleting without going through elaborate features and steps. Short cuts speed up typing and input into the computer.
· Escape Key: One of the most important keys is the escape key. It usually cancels the last command or takes you back to the previous step in a program. 
Main Types of Keyboards are as follows:
Keyboards come in many shapes and sizes. They can be large and small, almost like a custom car. They come in various colors and can be designed specifically for the user, especially in the case of the disabled.
· QWERTY: The most popular is the standard QWERTY keyboard. The newer keyboards can have a trackball built into the keyboard. This allows the user the convenience of a built in pointing device. The trackball acts as the mouse and saves time and space in the work area.
· Ergonomic: This keyboard is built so that the keyboard is divided into two parts. One half fits the right hand and the other half fits the left hand. This split keyboard arrangement is built to fit the natural positioning of the hand and to help with repetitive motion hand injury which occurs when a job is carried out over and over again, such as in keyboarding. 
Mouse
A mouse is a pointing device that functions by detecting two-dimensional motion relative to its supporting surface. Physically, a mouse consists of an object held under one of the user's hands, with one or more buttons. It sometimes features other elements, such as "wheels", which allow the user to perform various system-dependent operations, or extra buttons or features can add more control or dimensional input. The mouse's motion typically translates into the motion of a pointer on a display, which allows for fine control of a Graphical User Interface.
Types of Mice are as follows:
· Mechanical : It has a rubber or metal ball on its underside that can roll in all directions. Mechanical sensors within the mouse detect the direction the ball is rolling and move the screen pointer accordingly.
· Optomechanical : It is same as a mechanical mouse but uses optical sensors to detect the ball.
· Optical : It does a laser to detect the mouse movement. They have no mechanical moving parts. They respond more quickly than Mechanical and Optomechanical mice, but they are also expensive.
Trackball
The trackball is an upside-down mouse that remains stationary on your desk. It is the same principle as the mouse except that the rollers are reversed and the ball is on top. This ball does not need as much attention as the normal mouse because the only thing that touches it is your hand as the normal mouse touches a surface. Trackballs have the advantage over mice in that the body of the trackball remains stationary on your desk, so you don’t need as much room to use the trackball.
Trackpoint
Some sub-notebook computers, which lack room for even a touch pad, incorporate a trackpoint, a small rubber projection embedded between the keys of the keyboard. The trackpoint acts like a little joystick that can be used to control the position of the on-screen cursor.
Touch pad
Most laptop computers today have a touch pad pointing device. You move the on-screen cursor by sliding your finger along the surface of the touch pad. The buttons are located below the pad, but most touch pads allow you to perform “mouse clicks” by tapping on the pad itself. 
Touch pads have the advantage over mice that they take up much less room to use. They have the advantage over trackballs which were used on early laptops that there are no moving parts to get dirty and result in jumpy cursor control. 
Joysticks
Joysticks and other game controllers can also be connected to a computer as
pointing devices. They are generally used for playing games, and not for controlling the on-screen cursor in productivity software. 
Touch Screen
Some computers, especially small hand-held PDAs, have touch sensitive display screens. The user can make choices and press button images on the screen. You often use a stylus, which you hold like a pen, to “write” on the surface of a small touch screen.
Graphics Tablet	
A graphics tablet consists of an electronic writing area and a special “pen” that works with it. Graphics tablets allow artists to create graphical images with motions and actions similar to using more traditional drawing tools. The pen of the graphics tablet is pressure sensitive, so pressing harder or softer can result in brush strokes of different width. 
Scanners
A scanner is a device that images a printed page or graphic by digitizing it, producing an image made of tiny pixels of different brightness and color values which are represented numerically and sent to the computer. Scanners scan graphics, but they can also scan pages of text which are then run through OCR (Optical Character Recognition) software that identifies the individual letter shapes and creates a text file of the page's contents. 
Types of Scanners:
· Sheet-Fed Scanner : Sheet-fed scanners have mechanical rollers that move the paper past the scan head. 
· Flatbed Scanner : Flatbed Scanners have a glass window where the item to be scanned is placed on top of a while the head moves past the item. This method is similar to a Xerox machine. 
· Hand Held Scanners : Hand held scanners are small, portable scanners that depend on a human operator to move the head across the object or image to be scanned.
Microphone
A microphone can be attached to a computer to record sound (usually through a sound card input or circuitry built into the motherboard). The sound is digitized—turned into numbers that represent the original analog sound waves—and stored in the computer to later processing and playback. 
MIDI Devices
MIDI (Musical Instrument Digital Interface) is a system designed to transmit information between electronic musical instruments. A MIDI musical keyboard can be attached to a computer and allow a performer to play music that is captured by the computer system as a sequence of notes with the associated timing (instead of recording digitized sound waves). 
Others
Some other Input devices include:
· Digital Camera : It takes a still photograph, stores it and then sends it to the computer as digital input where it is stored as a digital file.
· Magnetic Ink Character Recognition (MICR) : MICR allows the computer to recognize characters printed using magnetic ink.
· Optical Mark Recognition (OMR) : OMR also called as mark sensing is a technology where an OMR device senses the presence or absence of a mark.
· Bar Code Readers : Bar code Readers are photo electronic scanners that read the bar code or vertical zebra striped marks printed on a product container.
· Speech Input Devices : Speech Input devices convert a person’s speech in digital form. These input devices when combined with appropriate software, form Voice Recognition Systems.

· Light pen
The light pen system allows the user to touch the computer screen with a lighted pen to activate commands and make selections. 










Output Devices of a Computer
Monitor
The monitor is primarily an output device. It converts electronic signals from the computer into a visual display that is the result of processing information. It can be thought of as a high resolution TV set. The monitor can also determine if the display will be color, black and white, or include graphical objects (pictures). The monitor displays text and images (pictures) converted to output from the video adapter. The video adapter is an expansion card that plugs into the motherboard. The adapter changes the instructions from the central processing unit (CPU) into a way that the monitor can understand it.
Characteristics of a monitor are as follows:
· Size
The most important aspect of a monitor is its screen size. Screen sizes are measured in diagonal inches. Atypical size for small VGA monitors is 14 inches. Monitors that are 16 or more inches diagonally are often called as full-page monitors. Monitors are either portrait or landscape.
· Resolution 
Resolution refers to the number of dots on the screen or pixels. . It is
expressed as a pair of numbers that give the number of dots on a line (horizontal) and the number of lines (vertical).  The smaller the pixels, the clearer and sharper the picture appears on the monitor. The number of bits used to represent each pixel determines how many colours or shades of gray can be displayed.
· Color Depth 
Memory on the video adapter limits the number of colors that can be display at each resolution. High quality photography needs at least 1MB of memory. Multimedia applications with high resolution graphics need at least 2 MB of memory.
· Refresh Rate 
The Refresh Rate determines the speed that the display uses to paint the dots on the screen. Simply speaking, refresh rate relates to the number of times a screen is redrawn. The refresh rate for a monitor is measured in hertz (Hz) and is also called as vertical frequency or vertical refresh rate.
· Graphics Accelerator 
With the invention of the graphics accelerator chip on the video card, the display adapter can draw lines and boxes, scroll text, rotate graphics, make background fills, and also use and manage a mouse pointer, and other pointing devices. Application programs can now send requests and with the help of a Windows Driver routine, the adapter can calculate the bits without the help of the CPU, making the procedure faster.
· Dot-pitch
A measurement that indicates the vertical distance between end pixel and a display screen. Measured in millimeters, the dot-pitch is one of the principal characteristics that determine the quality of display monitor.
· Convergence
Convergence refers to how sharply an individual colour pixel on a monitor appears. If the dots are badly misconverged, the pixel will appear blurly.
Different types of monitors include:
· CRT Monitor 
The traditional output device of a person computer has been the CRT (Cathode Ray Tube) monitor. Just like a television set  the CRT monitor contains a large cathode ray tube that uses an electron beam of varying strength to “paint” a picture onto the color phosphorescent dots on the inside of the screen. CRT monitors are heavy and use more electrical power than flat panel displays, but they are preferred by some graphic artists for their 
accurate color rendition, and preferred by some gamers for faster response to
[bookmark: siz]rapidly changing graphics.
· LCD Monitor
A flat panel display usually uses an LCD (Liquid Crystal Display) screen to display output from the computer. The LCD consists of several thin layers that polarize the light passing through them. The polarization of one layer, containing long thin molecules called liquid crystals, can be controlled electronically at each pixel, blocking varying amounts of the light to make a pixel lighter or darker. Other types of flat panel technology exist (such as plasma displays) but LCDs are most commonly used in computers, especially laptops. Flat panel displays are much lighter and less bulky than CRT monitors, and they consume much less power. They have been more expensive than CRTs in the past, but the price gap is narrowing. 
· Monochrome Monitors
They actually display two colours, one on the background and the other on the foreground. The colours can be black and white, green and black or amber and black.
· Gray-scale Monitors
It is a special type of monochrome monitor capable of displaying different
shades of gray.
· Colour Monitors
They can display anywhere from 16 to over 1 million different colours. They are sometimes called RGB monitors because they accept3 separate signals – Red, Green and Blue.
· Digital Monitors
A monitor that accepts digital rather than analog signals. All monitors (except flat-panel displays) use CRT technology, which is essentially analog. The term digital, therefore, refers only to the type of input received from the video adapter. A digital monitor then translates the digital signals into analog signals that control the actual display. 
Although digital monitors are fast and produce clear images, they cannot display continuously variable colors. Consequently, only low-quality video standards, such as MDA , CGA, and EGA, specify digital signals. VGA and SVGA, on the other hand, require an analog monitor. Some monitors are capable of accepting either analog or digital signals. 
· Analog Monitors
The traditional type of color display screen that has been used for years in televisions. In reality, all monitors based on CRT technology (that is, all monitors except flat-panel displays) are analog. Some monitors, however, are called digital monitors because they accept digital signals from the video adapter. EGA monitors, for example, must be digital because the EGA standard specifies digital signals. Digital monitors must nevertheless translate the signals into an analog form before displaying images. Some monitors can accept both digital and analog signals. Some analog monitors are also called digital because they support digital controls for adjusting the display.  Most analog monitors are multifrequency monitors, which means that they are designed to accept signals at two or more preset frequency levels.
Printers
A printer is a peripheral which produces a hard copy (permanent human-readable text and/or graphics) of documents stored in electronic form, usually on physical print media such as paper or transparencies. Many printers are primarily used as local peripherals, and are attached by a printer cable or, in most newer printers, a USB cable to a computer which serves as a document source.
Characteristics of Printers
Printers can be categorized by their characteristics such as quality of type; speed; impact or non-impact; graphics and fonts.
· The quality of type that a printer is able to produce is classified as either letter quality; near letter quality; or draft quality. The laser, ink jet and daisy wheel printers are all capable of producing letter quality type. Some dot-matrix printers claim to produce such type, but the difference between quality and letter quality is evident if you are to look closely.
· Printer speed varies a great deal among the types of printers. The printer speed is measured in characters per second (cps) or pages per minute (ppm). The slowest printers are the daisy wheel which print about 30 cps. The line printers are the fastest at up to 3,000 lines per minute, followed by dot-matrix printers which produce about 500 cps, and laser printers that produce from 4 to 20 text pages per minute.
· Impact printers are those which operate by striking an ink ribbon, which include daisy-wheel, dot-matrix and line printers. The non-impact printers are those that do not function by striking a ribbon. These are the laser and ink-jet printers. The non-impact printers are much quieter than their noisy counterparts. The operation of the impact printers causes them to be noisy.
· Graphic printers are those printers that can print both text and graphics. These include basically all printers with the exception of the daisy-wheel and line printers which can only print text.
· Fonts are limited to only one or a few different fonts on such printers as dot matrix printers. On the other hand, laser and ink-jet printers can print many different types of fonts. Daisy wheel printers can also print different fonts, but it is necessary to change the daisy wheel which makes it more complex to change fonts within the same document.
Classification of Printers:
· Daisy wheel printers
Daisy-wheel printers operate in much the same fashion as a typewriter. A hammer strikes a wheel with petals, each petal containing a letter form at its tip. The letter form strikes a ribbon of ink, depositing the ink on the page and thus printing a character. By rotating the daisy wheel, different characters are selected for printing.
These printers were also referred to as letter-quality printers because, during their heyday, they could produce text which was as clear and crisp as a typewriter (though they were nowhere near the quality of printing presses). The fastest letter-quality printers printed at 30 characters per second.
· Dot – matrix Printers
The term dot matrix printer is specifically used for impact printers that use a matrix of small pins to create precise dots. The advantage of dot-matrix over other impact printers is that they can produce graphical images in addition to 
text; however the text is generally of poorer quality than impact printers that
use letterforms (type).
Dot matrix printers can either be character-based or line-based (that is, a single horizontal series of pixels across the page), referring to the configuration of the print head.
Dot matrix printers are still commonly used in low-cost, low-quality applications like cash registers, or in demanding, very high volume applications like invoice printing. The fact that they use an impact printing method allows them to be used to print multi-part documents using carbonless copy paper (like sales invoices and credit card receipts), whereas other printing methods are unusable with paper of this type. Dot-matrix printers are now (as of 2005) rapidly being superseded even as receipt printers.
· Ink-jet Printers
Inkjet printers operate by propelling variably-sized droplets of liquid or molten material (ink) onto almost any sized page. They are the most common type of computer printer for the general consumer due to their low cost, high quality of output, capability of printing in vivid color, and ease of use.
· Laser Printers
A type of printer that utilizes a laser beam to produce an image on a drum. The light of the laser alters the electrical charge on the drum wherever it hits. The drum is then rolled through a reservoir of toner, which is picked up by the charged portions of the drum. Finally, the toner is transferred to the paper through a combination of heat and pressure. This is also the way copy machines work. 
Because an entire page is transmitted to a drum before the toner is applied, laser printers are sometimes called page printers. There are two other types of page printers that fall under the category of laser printers even though they do not use lasers at all. One uses an array of LEDs to expose the drum, and the other uses LCDs. Once the drum is charged, however, they both operate like a real laser printer. 
One of the chief characteristics of laser printers is their resolution -- how many dots per inch (dpi) they lay down. The available resolutions range from 300 dpi at the low end to 1,200 dpi at the high end. By comparison, offset printing usually prints at 1,200 or 2,400 dpi. Some laser printers achieve higher resolutions with special techniques known generally as resolution enhancement. 
In addition to the standard monochrome laser printer, which uses a single toner, there also exist color laser printers that use four toners to print in full color. Color laser printers tend to be about five to ten times as expensive as their monochrome siblings. 
Laser printers produce very high-quality print and are capable of printing an almost unlimited variety of fonts. Most laser printers come with a basic set of fonts, called internal or resident fonts, but you can add additional fonts in one of two ways: 
· Font cartridges : Laser printers have slots in which you can insert font cartridges, ROM boards on which fonts have been recorded. The advantage of font cartridges is that they use none of the printer's memory. 
· Soft fonts : All laser printers come with a certain amount of RAM memory, and you can usually increase the amount of memory by adding memory boards in the printer's expansion slots. You can then copy fonts from a disk to the printer's RAM. This is called downloading fonts. A font that has been downloaded is often referred to as a soft font, to distinguish it from the hard fonts available on font cartridges. The more RAM a printer has, the more fonts that can be downloaded at one time. 
In addition to text, laser printers are very adept at printing graphics. However, you need significant amounts of memory in the printer to print high-resolution graphics. To print a full-page graphic at 300 dpi, for example, you need at least 1 MB (megabyte) of printer RAM. For a 600-dpi graphic, you need at least 4 MB RAM. 
Because laser printers are nonimpact printers, they are much quieter than dot-matrix or daisy-wheel printers. They are also relatively fast, although not as fast as some dot-matrix printers. The speed of laser printers ranges from about 4 to 20 pages of text per minute (ppm). A typical rate of 6 ppm is equivalent to about 40 characters per second (cps). 
Laser printers are controlled through page description languages (PDLs). There are two de facto standards for PDLs: 
· PCL : Hewlett-Packard (HP) was one of the pioneers of laser printers and has developed a Printer Control Language (PCL) to control output. There are several versions of PCL, so a printer may be compatible with one but not another. In addition, many printers that claim compatibility cannot accept HP font cartridges. 
· PostScript : This is the de facto standard for Apple Macintosh printers and for all publishing systems. 
Most software can print using either of this PDLs. PostScript tends to be a bit more expensive, but it has some features that PCL lacks and it is the standard for desktop publishing. Some printers support both PCL and PostScript.
Color laser printers use colored toner (dry ink), typically cyan, magenta, yellow, and black (CMYK), with a printing pass for each toner color.
· Line Printers
Line printers, as the name implies, print an entire line of text at a time. Line
printers were the fastest of all impact printers and were used for bulk printing in large computer centres. They were virtually never used with personal computers and have now been replaced by high-speed laser printers. A fast line printer can print as many as 3,000 lines per minute. The disadvantages of line printers are that they cannot print graphics, the print quality is low, and they are very noisy. 
· WD & LED Printers
Similar to a laser printer but uses liquid crystals or light emitting diodes rather than a laser to produce image on the drum.
· Thermal Printers
Thermal Printers are printers that produce image by pushing electrically heated pins against special heat sensitive paper. They are inexpensive and
are used in most calculators and many fax machines.
Plotter
Plotters differ from printers in that they draw lines using a pen. As a result, they
can produce continuous lines, whereas printers can only simulate lines by printing a closely spaced series of dots. Multicolor plotters use different-colored pens to draw different colors. 
In general, plotters are considerably more expensive than printers. They are used in engineering applications where precision is mandatory. 
Sound Cards & Speakers
Computers also produce sound output, ranging from simple beeps alerting the user, to impressive game sound effects, to concert quality music. The circuitry to produce sound may be included on the motherboard, but high quality audio output from a PC usually requires a sound card in one of the expansion slots, connected to a set of good quality external speakers or headphones.
Typical uses of sound cards include providing the audio component for multimedia applications such as music composition, editing video or audio, presentation/education, and entertainment (games). Many computers have sound capabilities built in, while others require additional expansion cards to provide for audio capability.


Processing Devices of a Computer
[bookmark: process]The main circuit board of a computer is called the motherboard. The main chip in the computer is the central processing unit CPU. It is called the CPU because its main function is to process instructions, manage the flow of information through the computer system, and perform calculations. It is the heart of the computer and communicates with the output, input and storage devices to perform tasks that are important to the functioning of the computer. 
As much as three types of memory are located on the motherboard. Memory cache helps the main memory get information faster to the CPU. 
The power supply brings electricity from an outside current and transforms it into electricity that the computer can use. The bus is the electronic path that carries information to devices. The ports connect devices to the computer.
Motherboard
Computer components are attached to a large circuit board called the motherboard. The motherboard holds the CPU, hard drive, CD-ROM drive, floppy drive, video cards, memory and other card devices. They all fit or attach to the motherboard. On the motherboard itself, the places that the components attach to are called slots and sockets. The motherboard is dependent on the type and speed of the central processing unit (CPU). This is important since the circuitry of the motherboard needs to handle the directions of the CPU. 
The different components that are found on the motherboard are as follows:
· [bookmark: bus]Data Bus 
The data bus is the multi-lane electrical highway of connections that link the CPU to the other chips on the motherboard, such as the RAM memory and I/O controllers. It is also called the front side bus (FSB). The word size of the data bus determines how many bits can be moved simultaneously along it. 
[bookmark: i/o]A bus is a subsystem that transfers data between computer components inside a computer or between computers. Each bus defines its set of connectors to physically plug devices, cards or cables together.
· In/Out
[bookmark: cache]The motherboard contains circuits that allow data to travel electronically along pathways. This data needs some system or way to control the communication ports, fixed drives, floppy drives, parallel port, and other devices. This is managed through the I/O or in/out. Sometimes a computer has an I/O onboard, which means that it is already on the motherboard.

· Cache Memory
The speed of CPU is extremely high compared to the access time of main
memory. Therefore the performance of CPU decreases due to the slow speed of main memory. To decrease the mismatch in operating speed, a small memory chip is attached between CPU and Main memory whose access time is very close to the processing speed of CPU. It is called CACHE memory. CACHE memories are accessed much faster than conventional RAM. It is used to store programs or data currently being executed or temporary data frequently used by the CPU. So each memory makes main memory to be faster and larger than it really is. It is also very expensive to have bigger size of cache memory and its size is normally kept small. 
[bookmark: memory]In other words, a cache is a temporary storage area where frequently accessed data can be stored for rapid access. A cache also increases transfer performance. The standard cache uses four bytes of data transferred to the CPU in eight clock cycles. 
· [bookmark: chip]Memory
Computer memory is usually meant to refer to the semiconductor technology that is used to store information in electronic devices. Current primary computer memory makes use of integrated circuits consisting of silicon-based transistors. There are two main types of memory: Volatile and Non-volatile.
· Chipset
The chipset refers to the processing chip used on the motherboard. The board
[bookmark: bios]must support the type of chipset that is used on the motherboard. The electronic circuits need to be able to support the chip. The chipset helps to determine what type of bus, cache, power supply, memory, etc.
· BIOS (basic Input Output System)
The BIOS is a small chip on the motherboard that has the program instructions for start-up and testing of the computer when it is turned on. It contains a small amount of memory that is programmed to remember these instructions. The BIOS also is in charge of setting the new "Plug and Play" devices and also for handling the input and output of data. The BIOS is programmable and can be changed and updated. A computer diskette is usually supplied with the motherboard with this purpose in mind. The the most recent BIOS that can be found in computers is called Flash BIOS.
Central Processing Unit
The Central Processing Unit is the part of the computer that processes instructions from the data instructions that it retrieves from RAM. The computer then sends the results back to RAM to be stored or delivered to output. The CPU is thought of as the "brain" of the computer. The CPU takes care of the information, and dumps it onto the bus (circuits that that provide the electronic roadway for the information processed by the CPU). 
The Central Processing Unit (CPU) performs the actual processing of data. The data it processes is obtained, via the system bus, from the main memory. Results from the CPU are then sent back to main memory via the system bus. In addition to computation the CPU controls and co-ordinates the operation of the other major components.
The CPU speed is influenced by clock rate, word size, cache and instruction set size. Computers can have a highly rated processor but if it has a slow hard drive or small amount of RAM it still may be slow. 
[image: ]
	· Arithmetic Logic Unit carries out arithmetic operations on integer (whole number) and real (with a decimal point) operands. It can also perform simple logical tests for equality and greater than and less than between operands.
· Control Unit controls the fetching of instructions from the main memory and the subsequent execution of these instructions. Among other tasks carried out are the control of input and output devices and the passing of data to the Arithmetic/Logical Unit for computation. 
· Memory Unit is the part of computer that holds data and instructions for processing. Memory associated with the CPU is also called as Primary storage or Primary memory.
	


Memory
Data and program instructions are stored in the electronic circuitry of the computer until it is their turn to be processed. This circuitry area is called memory. It is sometimes called primary storage. Many people confuse memory with disk storage. The media that stores information that is not related to the processor is called storage. Memory refers to the circuits that are directly linked to the processor. This circuit board is called a single in-line memory module (SIMM). 
The memory chips need to be able to communicate directly with the central
processing unit. In some earlier computers, memory was soldered directly onto the motherboard or the logic board. The need for more and more memory for software solutions, requires that memory now be added onto the board through modules. Most computers come with a standard 8 megabytes (8 million bytes) of RAM with room on the logic board to add more memory. The amount that one can add is dependent upon the machine and the manufacturer of the computer. 
	BYTE
	(8 bits) A character can be a number, symbol, or letter.

	KILOBYTE
	(1000 characters) One page of double spaced text.

	MEGABYTE
	One million (1,000,000) characters or one novel. 

	GIGABYE
	One billion (1,000,000,000) characters or one thousand novels. 


[bookmark: types]Different kinds of memory your microcomputer contains:
· Random Access Memory (RAM) 
RAM is the main memory space of your computer. The term RAM means Random Access Memory, and it comes from the early days of computers when mainframes had two types of memory: Random access, in which any bit of memory could be addressed at any moment; and Sequential memory (such as data stored on tape) where bits could only be accessed in a certain order. All of the memory in your computer is random access, so don’t worry about sequential memory.
The RAM is the workspace of your computer. This is the area that the computer system uses to temporarily hold data before and after it is processed. Any data that needs to be processed has to have RAM to process it. RAM gives instructions to the central processing unit. Stored in RAM are program instructions, operating system instructions, and data. Each character that is typed into RAM is held in RAM until it is saved to disk. The RAM also holds program instructions. Your computer disk that holds your word processor can suddenly be turned into RAM so that the word processing function can be achieved. The operating instructions which help control basic computer functions are also loaded into RAM each time the computer is turned on. RAM is very immediate. If the computer is turned off or the power has gone out, and you have not saved your work, everything stored in RAM is lost. That is why it is important to save your work as you go along. It is also called temporary memory, because it is constantly being overwritten and updated with new data. 
RAM consists of banks of microchip transistors that are either on or off (representing a 1 or a zero). RAM chips need constant power to remember what is stored in them; a power interruption of even a fraction of a second (perhaps caused by nearby lightning) can cause the RAM to lose its contents. For this reason, RAM is said to be volatile (from “easily evaporated”) and this is why it is important to save your work often to a more permanent storage such as a hard disk.
· [bookmark: ramtypes]Virtual Memory 
It is the computer's ability to use disk storage to simulate RAM. The computer uses space on the hard drive as an extension of RAM. It allows computers to run large programs that do not have enough real memory, and to also run more than one program at a time.
The amount of RAM limits how large and how many programs and data files you can have open at once. You normally couldn’t simultaneously open two programs that each requires 70 MB of RAM on a computer that has only 128 MB of RAM. However, modern operating systems use virtual memory to get around this roadblock. If everything won’t fit into RAM at once, the OS can automatically swap out currently unused data to the hard disk, and swap in whatever data are needed. Hard disks (mechanical devices) are much slower than RAM (electronic storage), so your computer will run much slower if using virtual memory. 
· Read only Memory (ROM) 
Microcomputers also have some ROM (Read Only Memory) on the
motherboard. ROM does not need power to remember its contents, so this is where a computer stores the programs that are needed to start up (boot up) the computer system. (The instructions can’t be stored in RAM, since RAM loses its contents when the computer is off; and they can’t be kept on the hard disk, since just reading data from a hard disk requires programs.) 
When the computer is first turned on, the program stored in the ROM is feed to the processor. This initial program checks to see that everything is in order and looks for storage devices on which it can locate a copy of the operating system; it then loads the first part of the OS into RAM, then hands control over to that program to finish the boot process.
The startup instructions stored on ROM in a PC are part of the BIOS (Basic Input Output System). The BIOS also contains the low-level interface code needed to access the drives, keyboard, and produce simple display output. 
“ROM” is in most cases nowadays stored on an EEPROM chip (Electrically Erasable Programmable ROM). The motherboard includes special circuitry that allows the “permanent” contents of the chip to be updated if needed, but this is rarely done (EEPROM can only be re-written a limited number of times—but that limit may be 10,000 times). 

· CMOS Memory (complementary metal oxide semiconductor) 
The “CMOS memory” of a computer is a small amount of “semi-permanent”
storage where changeable data can be stored that needs to remain available while the computer is turned off. A small battery on the motherboard keeps the CMOS ‘alive’ when power is off.
The CMOS memory (called PRAM or “Parameter RAM”) can store such information such as what hard drive or copy of the OS you want to boot from, what are your default monitor settings, etc. The BIOS picks up this information and uses it during boot up. The CMOS memory can also hold the time and date so that your computer remembers this even when power its has been off. If your computer can’t remember the proper time, or can’t remember system settings when it’s off, the small battery may need to be replaced. 
CMOS Memory is a type of transistor memory that requires very little power to store data, so this type of chip was used in the early days for storing semi-permanent data. However, almost ALL of the chips in your computer nowadays (such as the RAM) uses CMOS technology, and (irony) the “CMOS semi-permanent memory” in many modern PCs is NOT stored on CMOS chips, but may use flash memory (a kind of EEPROM). But the terms “CMOS memory” and “the CMOS” are still used to refer to the semi-permanent memory. 
The CMOS stores the boot data information such as the number of hard drive track and sectors. The computer needs to know this information to find the operating system of the computer during the boot up process. This memory is less permanent than ROM; it can be updated. 
· Cache Memory
Cache memory is extremely fast memory that is built into a computer’s central processing unit (CPU), or located next to it on a separate chip. The CPU uses cache memory to store instructions that are repeatedly required to run programs, improving overall system speed. The advantage of cache memory is that the CPU does not have to use the motherboard’s system bus for data transfer. Whenever data must be passed through the system bus, the data transfer speed slows to the motherboard’s capability. The CPU can process data much faster by avoiding the bottleneck created by the system bus. 
Cache built into the CPU itself is referred to as Level 1 (L1) cache. Cache that resides on a separate chip next to the CPU is called Level 2 (L2) cache. Some CPUs have both L1 and L2 cache built-in and designate the separate cache chip as Level 3 (L3) cache.
· Flash Memory
Flash memory refers to a particular type of EEPROM, or Electronically
Erasable Programmable Read Only Memory. It is a memory chip that
maintains stored information without requiring a power source. 
Flash memory differs from EEPROM in that EEPROM erases its content one byte at a time. This makes it slow to update. Flash memory can erase its data in entire blocks, making it a preferable technology for applications that require frequent updating of large amounts of data as in the case of a memory stick.
Inside the flash chip, information is stored in cells. A floating gate protects the data written in each cell. Tunneling electrons pass through a low conductive material to change the electronic charge of the gate in "a flash," clearing the cell of its contents so that it can be rewritten. This is how flash memory gets its name.
Flash memory is very useful in a variety of applications including: 
· Your computer BIOS 
· Memory sticks 
· PCMCIA memory cards 
· MP3 players 
· Modems 
· Video game cards 
· Digital cellular phones 
· Digital cameras 
Flash memory used as a hard drive has many advantages over a traditional hard drive. It's nonvolatile or solid state, meaning there are no moving parts. It's also silent, much smaller than a traditional hard drive, and highly portable with a much faster access time. However, the advantages of a traditional hard drive are price and capacity. Hard drives are many times larger for a price that is many times smaller, comparatively speaking, megabyte for megabyte. 
BUS
The Bus is a roadway, circuit, on which electronic impulses travel throughout the computer. It is called a bus because "loads" or "bits" of data from one component to the main board is transferred to another component. After the load is dropped off the bus picks up another load and drops it off. The bus carries data lines, signals that represent data, and address lines which tell the location of the data on the computer. The larger the bus width the more is the information that can flow. It is measured in bits. The higher the bus speed the faster the data goes. Bus speed is measured in megahertz (MHz), millions of cycles per second.
Input Output Architecture of a Computer
The input/output (I/O) design of your computer determines if you can add equipment or devices to your computer. The parts of the I/O architecture include ram data, expansion bus, expansion slot, expansion card, port, and data cables, which plug into the port and connect devices to the computer.
Expansion Bus
The expansion bus transports data between the external or peripheral devices and the RAM. This electronic path is an extension of the main bus which contains data lines and address lines. The data lines carry the signals and address lines carry the data location address that are used to help the computer locate data when it needs to be processed. In this manner the computer is then connected to the outside devices and can manage communication between them.
[bookmark: slots]Expansion Slots
[bookmark: cards]The socket or "slot" that you can plug a small circuit board to is called an expansion slot. It expands the capabilities of your computer by allowing you to add other devices. A wide variety of peripheral devices can be added this way. Most computers come with four expansion slots. Some of these slots are already filled with expansion cards as an incentive to buy the computer. The number of slots determines how expandable your computer is. There may be more than one type of expansion slot or different sizes of slots. Your computer may be limited by the amount or kind of devices that can be added. Expansion cards plug into expansion slots.
Expansion Cards
An expansion card is also called an expansion board, or controller card. It is an expansion board or a circuit board that allows a new feature to be added to the computer. This card is really a circuit board that plugs or is inserted into an expansion slot located on the main motherboard.
The board or card contains the I/O (In/Out) circuits for devices, such as a printer, scanner, or sound card to be added to the computer. 
Types of Expansion cards include the scanner card, sound card, digitizing card, modem card, video card, and networking card.
[bookmark: ports]Ports
At the back of the computer is a port or socket that allows you to plug in external devices. It is used to let data and instructions flow between the computer and the device, the ports are made in various ways to accommodate the various devices. 
· The keyboard port connects to the keyboard. 
· The mouse port connects to a mouse. 
· The game port connects to a joystick. 
· The monitor port connects to the monitor. 
[bookmark: Serial]Types of ports
· Serial ports
Known as a male connector, a serial port (RS-232C port) has either 9 or 25 pins. A mouse, modem, scanner or a printer connects to this type of port. It sends one bit of data or one-eighth of a character through the cable at a time. It contains one data line and various control lines. Its range of data reliability is at about 20 feet or more.It has a lot farther data range than a parallel cable. The cable has either 9 or 25 holes that plug into the back of the computer. Each serial port has a separate label. The first serial port is labeled COM1,the second is labeled COM2, etc. An example of a device that would use this port would be a modem which requires two way data transmission, or a mouse which needs one way data transmission. 
· [bookmark: Parallel]Parallel Port
Known as a female connector, the parallel port has 25 holes. The data transmission is fairly fast. It connects a printer or a tape drive. The parallel port is either built into the main board or built into an expansion card on a microcomputer. The cable that connects two parallel ports contains 25 wires. Eight wires carry data and the other wires carry controls. Faster than a serial port, it sends 8 bits of data at a time, or one character through the cable. Because of so many data lines, signals tend to get mixed and interference of the signals can be a problem. Its maximum range of data reliability is limited to 20 feet. The cable has 25 pins that plug into the back of the computer. Each parallel port has a separate label. The first parallel port is labeled LPT1,the second is labeled LPT2, etc. 
· [bookmark: SCSI]SCSI Port
The SCSI port (small computer system interface) allows for a connection of one or more external devices. You can connect up to seven devices by way of a chain, or by plugging one device into another device. Scanners and zip drives are examples of the type of devices that would use this type of connection.
· MIDI Port
The MIDI port (musical instrument digital interface) is a special serial port that connects the computer to musical instruments and music synthesizers. Rock musicians and professional music artists use the Midi port to connect keyboards and instruments to the computer in order to record, edit, and play back music.
Auxiliary Storage Devices
Most digital computers store data not only in their RAM memory but also on auxiliary storage units. Here data and programs can be stored much like a file cabinet, not only for easy retrieval, but also to store data and programs that are too large to fit into the random-access memory at one time. These storage devices also offer a more permanent and secure method for storing programs and data compared to RAM memory, but much like RAM, offer a direct access to the data. Floppy disks, hard disks, magnetic tape, and optical disks are examples of auxiliary storage devices.
Hard Disk Drive
The hard drive, also called the hard disk or fixed disk, is the primary storage unit of the computer. It is always labeled the C drive. Additional drives are labeled after it as the D, E, F, etc. It has several read/write heads that read and record data magnetically on platters, a stack of rotating disks inside the hard drive. It is important for the following reasons:
	
	· It stores programs that must be installed to the hard drive before they can be used. 
· It stores data files that can be accessed later. 
· It organizes files like a file cabinet so they can be accessed more easily. 


Hard disk drive contains disks made of metal and coated with a metal oxide that can be magnetized. A tiny electromagnetic read/write head on the end of a seek arm magnetizes tiny spots on the disk to store data. Magnetic spots magnetized in one direction represent a one; spots magnetized in the opposite direction represent a zero (OK, I simplified things a little, but you get the idea). The same electromagnetic head can later sense the magnetic fields of the spots as they pass underneath the head, allowing the data to be read back from the disk.
[bookmark: ratings]Hard drives are rated by their storage capacity, typically tens or hundreds of gigabytes. They are also rated by how fast the disks spin (in rpm, rotations per minute), which is typically thousands of rpm. Another way to rate a hard disk is by average access time (measured in milliseconds, ms), which tells on average how long it would take the drive to retrieve any bit of data from the disk. Typical seek times are around 6 ms. 
[bookmark: hdcache]The electronics that control the hard disk often incorporate some cache memory. The drive reads in several sectors of data instead of just one—that way, if the CPU happens to request those next sectors, the drive can send them immediately without having to wait for the disk to rotate back around again.
Floppy Disk
A floppy disk is a removable rotating flexible (or floppy) magnetic storage disk.
A floppy drive stores and retrieves information on floppy disks. A computer can have more than one floppy drive. The first floppy drive is labeled A, and if a second drive is present it is labeled B. The label C is reserved for the hard disk drive, a primary storage unit. The floppy stores information on disks or diskettes magnetically. The disks are removable and reusable.
	
	The floppy disk allows you to install new programs, increase hard drive space by saving information to the floppy, transfer data from one computer to another, and backup your files on them so your data will not be lost in case of computer failure. 
Floppies come in a variety of sizes but the most popular size is the 3.5 inch because of its compactness and its storage capacity as apposed to the 5.25 inch which has a rather large, clumsy size, and it doesn't have the capacity to hold the same as the 3.5 inch floppy. 


Floppies can be protected so that information that has been stored on the floppy disk cannot be erased. By sliding a plastic tab located on the right punched out hole on the diskette, so that it is open, the diskette cannot be written to. The 
computer will prompt you with a message if you try to write to the diskette when
it is protected in this manner. 
In a floppy diskette the disk is made of flexible mylar plastic coated with metal oxide that can be magnetized. Floppy diskettes are 3.5" in size (older style floppy diskettes for early PCs were 5.25").
A shutter protects the disk surface from dirt and fingerprints; the shutter slides out of the way when the disk is inserted into the drive so that the read/write heads can reach the disk.
A small plastic slider can be slid to unblock a hole in the corner of the diskette to write-protect the disk (so data can’t be accidentally erased). 
High-density floppy diskettes hold 1.44 MB. The access time is much slower than for a hard disk, and they are somewhat unreliable. Many new computers don’t have a floppy drive, but you can purchase an external drive to plug in if you need to. 
Zip Disk
Zip disk is similar in size to a floppy diskette, but thicker. It is basically a “super floppy” but the higher construction tolerances and smaller read/write heads allow the Zip disk to hold more data than a floppy. The first Zip disks held 100 MB. Later Zip drives could read 250 MB Zips (in addition to the old 100 MB disks). An even newer model Zip drive uses 750 MB disks. 
Both Zip disk and floppy diskettes have the advantage of being removable media. Data stored on these disks can be removed and taken to other locations. Both Zips and floppies can be formatted for either the PC or the Macintosh (Macs can read both formats).
We had Zip drives in our previous PCs and Macs at UNM-LA, but our newer computers don't use these, so you may never have to deal with them. 
CD-ROM
CD-ROM stands for Compact Disc Read Only Memory. It is a device that reads information stored on plastic compact disks. It is based on the same technology as audio CDs. It is called compact because it can store or "compact" large amounts of information. The information is read from pits and lands, like 1s and 0s. It is changed into binary so computers can read it. An optical reader reads the patterns of pits that stands for bytes. One CD can hold 650MB of data or 300,000 pages of text. Most CDs are read only, which means you cannot save data to the disk. This device is usually not used as a primary storage device for data. You will need other storage devices to save your work. Some CDs are writable, but you need a special CD-ROM to use them called a CD-R, Compact Disc Recordable. This device allows the computer to record data on a CD-R disk using a special recording device. These disks can be used on your computer, but the disk cannot be erased or changed. 
A CD-ROM (Compact Disc Read Only Memory) is an optical storage medium that can hold about 670MB. “Optical” means that light is used to read the data from the disk (it is not a magnetic medium). CD-ROMs are very cheap to produce in large quantities, so most software is distributed on CD-ROMs.
Data is stored on a CD-ROM as small pits in the plastic of an inner layer, which is then aluminized and overcoated with another clear layer. A laser beam inside the CD-ROM drive is bounced off the disk and the sequences of pits and not-pits (the reflectivity is different) is converted into the ones and zeros of the data. 
CD-ROM drives are rated by speed, such as 32x, which means 32 times faster than the first CD-ROM drives.
CD-R and CD-RW
CD-R (Compact Disc - Recordable) and CD-RW (Compact Disk -Rewritable) are CDs that can be written to (if your computer has a CD-RW drive).
The CD-R discs have a layer of dye that is changed by a higher power laser in the drive to record data (the low power reading laser does not change the data). The CD-R can only have its data surface changed ONCE at each spot (although 
you can write multiple sessions to one disk until it is full). After that, it is read-
only. CD-Rs can hold 700 MB of data. 
The CD-RW discs contain a phase-change material that different power laser beams can read, write, and erase, so these disks can be used many times (but must be erased before re-writing). 
DVD-ROM 
DVD-ROM discs (DVD = Digital Versatile Disc) are optical storage media similar to CD-ROMs, but with a higher storage capacity. DVDs use smaller spots to record data, and the disks can be dual-layer and double-sided, with each layer holding 4.7 GB of data (so a dual-layer/double-sided DVD can hold 18 GB of data). 
Like CDs, DVDs also have recordable variants, although there are still multiple formats (DVD-R and DVD+R) competing for dominance. A single-layer DVD-R can hold 4.7 GB of data (Dual Layer discs can hold twice as much).
[bookmark: spd]DVD drive speeds are rated in terms of how many times faster that the original DVD dirves they are (a 6x DVD drive is 6 times faster) 
Flash Drive
A USB Flash Drive is a portable solid state memory device that plugs into a
USB port on your computer. They have many other names (such as key drive,
pocket drive, thumb drive, pen drive). They have replaced floppy diskettes and Zip disks at UNM-LA as our preferred means to carry files around. They work on both Macs and PCs. 
These small drives store data on flash memory microchips (a kind of EEPROM). Flash memory can be erased and re-written a limited number of times (typically many thousands of times). Some units have a write-protect switch. 
The storage capacity varies, but anything from 16 MB to over a gigabyte are available. 
Flash Cards
The same kind of flash memory used in the USB flash drives above are is used in small memory cards (a Secure Data SD card and a Compact Flash card are shown on the right). These cards are used by PDAs, digital cameras, MP3 music players, and other digital devices. You can attach a flash memory card reader to your computer to read and write data to these cards as well. These memory cards (and other types not shown here) come in a variety of storage capacities from tens of megabytes to over a gigabyte. 
[bookmark: soup]


Operating System
An operating system is an interface between hardware and applications; it is responsible for the management and coordination of activities and the sharing of the limited resources of the computer. The operating system acts as a host for applications that are run on the machine. As a host, one of the purposes of an operating system is to handle the details of the operation of the hardware. This relieves application programs from having to manage these details and makes it easier to write applications. Almost all computers, including handheld computers, desktop computers, supercomputers, and even video game consoles, use an operating system of some type. Some of the oldest models may however use an embedded operating system, that may be contained on a compact disk or other data storage device.
Operating systems offer a number of services to application programs and users. Applications access these services through application programming interfaces (APIs) or system calls. By invoking these interfaces, the application can request a service from the operating system, pass parameters, and receive the results of the operation. Users may also interact with the operating system with some kind of software user interface (UI) like typing commands by using command line interface (CLI) or using a graphical user interface (GUI, commonly pronounced “gooey”). For hand-held and desktop computers, the user interface is generally considered part of the operating system. On large multi-user systems like Unix and Unix-like systems, the user interface is generally implemented as an application program that runs outside the operating system. (Whether the user interface should be included as part of the operating system is a point of contention.)
Common contemporary operating systems include Microsoft Windows, Mac OS, Linux, BSD and Solaris. Microsoft Windows has a significant majority of market share in the desktop and notebook computer markets, while servers generally run on Linux or other Unix-like systems. Embedded device markets are split amongst several operating systems.
[bookmark: function]The operating system provides two main functions. 
· The first function is managing the basic hardware operations. The control of input and output, storage space, detecting equipment failure, and management of storage are just some of the responsibilities of the O/S or Operating System. 
· The second function is managing and interacting with the applications .
 Classification of Operating Systems

· Real time Operating System
This type of operating systems are used to control Scientific devices and
similar small instruments where memory and resources are crucial. These type of devices have very limited or no end user utilities , so more effort should go into making the OS really memory efficient and fast (less coding), so as to minimize the execution time ,in turn saving on power as well.
E x : VHDL, 8086 etc.
· Single user Single tasking
This type of OS is just better version of Real time OS ,where one User can use the computer to do one thing at a time, which means that doing thing more than one thing at a time is difficult in this type of OS. The handhelds or the palmtop computers are good examples of this type of systems.
E x : Windows mobile etc.
· Single User Multitasking
This is the most common type of operating system used today. Microsoft windows and Apple Macintosh are the living examples of this Genre. These can perform Multi tasking operations, like for example playing a multimedia file, downloading a file from the internet and editing a Text file simultaneously.
E x: Windows vista, Mac X tiger etc.
· Multiuser Multitasking
This type of operating systems allows multiple users to use the system resources simultaneously. This should not be confused with the multi user accounts in windows or similar, the main difference being, the network administrator is the only actual user in Windows or Macs and one more difference being that in OS like UNIX more than one user can simultaneously login while this is not possible in windows.
 E x: UNIX, Linux, Solaris etc. 
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by the user, 4) it gives results in the form of output, and 5) it controls all operations inside a computer. We discuss
below each of these operations.

1. Input: This s the process of entering data and programs in o the computer system. You should know that computer
is an electronic machine like any other machine which takes s inputs raw data and performs some processing giving
out processed data. Therefore, the input unit takes data from us to the computer in an organized manner for
processing
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