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CHAPTER 1

BASICS OF COMPUTERS
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Computers were invented to help mankind in various fields of calculation and now it has become the basic necessity of any organization. Computers are used not only in simple calculations, but also in complex calculations in the field of communication, transport, industry, government, education, medicine, scientific research, music, movies, gaming, satellite control, agriculture, weather forecasting, business or any field that uses data and information. No field is left out without the use of computers. With the help of computers, we are shrinking the geographical area as it supports email, chatting, online ticket bookings, online banking, audio and video conferencing etc.

Definition:

A computer is a high-speed electronic device that accepts raw data, stores it in a memory process in CPU and gives the appropriate result is called computer. The term computer derived from the Latin word compute which means to calculate or to manipulate.

What can computers do?

Computers can perform mainly three tasks viz; INPUT, PROCESSING AND OUTPUT.

You can observe that, for computers, we call systems, now, the question comes what is system? System is an orderly arranged component linked together according to a plan to achieve a specific objective. You can observe any system that surrounds you, for example, a Human body consists of varieties of systems, such as, circular system, skeletal system, digestive system, nervous system and so on. Each of these systems performs one of the three tasks, INPUT, PROCESSING AND OUTPUT. Even the systems such as transport system, education system etc. works on the principle of INPUT, PROCESSING AND OUTPUT.

Characteristics of computers:

Speed: the computers have the ability to process the data at very high speed in terms of fraction of a second. The computers are capable of executing instructions in milliseconds (10-3), microseconds (10-6), nanoseconds (10-9) and even picoseconds (10-12) and even more.

Memory: How Human beings and all other animals have brains, in the same way computers have memory to remember the data. How we humans retain some important information and forget the unimportant information, in the same way computer memory does not keep the information permanently, hence we call it as temporary memory or volatile memory or physical memory or primary memory. Example for memory is RAM (Random Access Memory) is used to store the data temporarily.

Storage: once the data is processed in the CPU, the processed data i.e. information has to be stored permanently in a memory for future reference is called storage. It is also called as auxiliary memory. Memory is always measured in terms of BITS (Binary digITS i.e. 0 or 1) and BYTES (sequence of 8 bits).

Accuracy: with the help of computers we can obtain highly consistent data. Accuracy means correctness of the processed data.

Versatility: versatility means performing different kinds of tasks. Normally, while speaking we say, what a versatile actor he is or what a versatile actress she is. Means if the actor or actress mold themselves in their role, we call it versatility. Here versatility means computers are capable of processing different types of data of different fields. For example, a computer system used in the banking sector can also be used in the agriculture sector, meaning that it can process a variety of data.

Automation: Once the data is fed to the computer by the user, the computer automatically starts executing instructions one by one till it reaches the last instruction that tells it to stop.

Diligence: As a Human being we get tired or fatigued after working for a few hours. It's a human trait, but the computer does not get tired even after working for hours continuously, till the power supply is on.

Evolution of computers:

In ancient times man used to count the numbers with the help of stones, sticks, fingers, pebbles and cowries. Till now we count with the help of fingers. But the limitation of 10 fingers and 10 toes caused early man to design a device for calculation.

Abacus: abacus was the first calculating machine used for counting back in the 2500 BC. It was a rectangular wooden frame with beads strung on parallel wires. The wires correspond to positions of decimal digits. The beads represent digits. Abacus was mainly used for performing addition, subtraction later for multiplication and division.

Napier’s Bones: in 1614 AD a Scottish mathematician John Napier introduced the device that is an aid to multiplication. It consists of a set of nine rods called bones, one for each digit 1 through 9 and a constant rod for the digit 0. A bone represents one column of the multiplication table.

Slide rule: in 1633 AD, the slide rule was invented by William Oughtred. The slide rule is based on the principle that actual distance from the starting point of the rule is directly proportional to the logarithm of the numbers printed on the rule.

Pascaline: the rotating wheel calculator was developed by a French philosopher, Blaise Pascal introduced mechanical calculator in 1641. It had a box with 8 movable wheels called dials. The numbers for calculations were entered with dials. The Pascaline device could add, subtract, multiply and divide the numbers as big as thousands. It has simple components like gears and levers. Blaise was inspired by the computation work of his father’s job. He was 19 years old when he designed this model.

Jacquard's Loom: in 1801, Joseph Marie Jacquard invented a powered loom that used punched wooden cars to automatically weave patterns including pictures and text. Hence Jacquard's Loom can be considered as the first Read Only Memory device.

Differential Engine:

In 1822, Charles Babbage, a British Mathematician and Engineer, designed an automatic calculating machine. He called it a Difference Engine. This was a hand operated machine built with wheels, levers and mechanical linkages. It was designed in such a way that once the initial values were given; it would produce the next few thousand values with accuracy. Later Charles Babbage, thought of a mechanical construction which was known as a mechanical digital computer called Analytical Engine, consists of five functional units such as Input unit, Memory unit, Arithmetic unit, control unit and output unit. The architecture of the modern digital computer resembles the Analytical Engine and hence Charles Babbage was named after the father of computers.

Generations of computers: 

First Generations – 1940-1956: Vacuum Tubes:


-  The first generation of computers used vacuum tubes for switching circuits.

-  Magnetic drums were used for memory.

-  These systems were large in size, occupied a lot of space and produced enormous amounts of heat.

-  They were expensive to operate and consumed a large amount of electricity.

-  Most of the time the heat generated caused the computer to malfunction.

-  Operated only in machine language.

-  Input was based on punched cards; paper tapes and output were obtained as print out. 

-  They could solve only one problem at a time.



ENIAC (Electrical Numerical Integrator And Computer) used a word of 10 decimal digits instead of binary ones. It was the first machine that used more than 2000 vacuum tubes, using nearly 18,000 Kms of wire. Occupies the area of 167 square meters of floor space.

EDVAC: (Electronic Discrete Variable Automatic Computer) Mauchly and Eckert started working on it two years before ENIAC. In EDVAC memory was to be provided through the use of mercury delay lines. An electronic pulse could be bounced back and forth to be retrieved at will another two state device for storing 0’s and 1’s. This on/off switching ability for the mercury was required because EDVAC was to use binary rather than decimal numbers.

UNIVAC: (UNIVersal Automatic Computer) was the first commercial computer produced in the United States of America.





Second Generation – 1956 – 1963: Transistors


The transistors were far superior to vacuum tubes hence vacuum tubes are replaced by transistors.

-  Transistors allowed second generation computers to become more reliable, smaller, faster, economical and energy efficient.

-  The transistors also generated enormous amounts of heat that caused the computer to malfunction.

-  These computers used punched cards for input and printouts for output.

-  This generation of computers moved from machine level language to assembly level languages.

-  In this generation, high-level languages were used such as FORTRAN, ALGOL, Pascal etc.

-  Multiprogramming, Time-sharing and Real-time processing systems were introduced.

-  In this generation, computers stored their instructions in magnetic core technology.



Third Generation – 1964 – 1971: Integrated Circuits


-  In this generation, transistors were made smaller in size and placed thousands of transistors into a single silicon chip, which tremendously increased the speed and efficiency of computers.

-  Keyboards and Monitors were used instead of punched cards and printouts.

-  They used semiconductor memory.

-  Computers of this generation were interfaced with an operating system that allowed computers to solve many tasks at a time.

-  In this generation, multiprogramming and parallel processing systems were introduced.

-  These systems were used in weather forecasting, airline reservation, banking services.



Fourth Generation – 1971 – present: Microprocessor


-  In this generation, computers were embedded with the microprocessor that consists of thousands of integrated circuits built onto a single silicon chip.

-  These computers are capable of linking together to form computer networks, which eventually led to the development of the Internet.



Fifth Generation – Present and Beyond: Artificial Intelligence (ROBOTICS)


-  In this generation, supercomputers were introduced.

-  Millions of transistors were embedded onto a single silicon chip.

-  Fifth generation of computers are based on artificial intelligence, these technologies are still in their developmental stage.

-  This generation of computers will bridge the gap between computing and thinking.



Basic functional components of a computer:

The basic components of a computer are interconnected to form a system. Recall, a system is a group of components linked together according to a plan to achieve a specific objective. Let us study the following components of a computer system.

There are five basic components of a computer they are as follows:


	Input Unit

	Arithmetic and Logic Unit

	Control Unit

	Memory Unit

	Output Unit



Input devices:[image: ]

These are the hardware devices used to feed the raw data as input to the CPU. There are several input devices such as, keyboard, mouse, OCR, OMR, MICR, Microphone, scanner, Digitizer, Webcam, barcode reader, joystick etc.

Arithmetic Unit: Arithmetic and Control Unit together form a central processing unit. This CPU unit acts as a brain of the computer because it performs reading and executing of instructions. 

ALU is the unit where all Arithmetic operations such as addition, subtraction, multiplication and division and Logical functions such as AND, OR , NOT. Non- numeric data can be processed by the CPU using these logical operators.

Control Unit: This unit of a computer system acts as a central nervous system, because this part of the system controls and coordinates both hardware and software components, it monitors input, output and performance of each component.

Memory Unit: There are two types of storage, one is temporary and another is permanent. One which is temporary is called memory and one which is called permanent is called storage. In temporary memory the data or information is stored till the power supply is on, once  the power supply is off, the data or information stored in this type of memory will be erased. Example for this type of memory is RAM. Whereas the permanent memory is called storage, it is also called auxiliary memory. The data or information present in this type of memory is used for future reference.

Memory is further classified as,


-  Main memory

-  Secondary memory

-  Cache memory



-Main Memory: this is the place where the data or information resided physically. This is also referred to as primary memory because the data stored here in this memory will get erased when the power goes off. There are certain types of memory,

RAM: It is an acronym for Random Access Memory. The data instructions typed by the user are stored in this memory. The data stored in this type of memory can be accessed directly hence the name Random Access Memory. It is a volatile memory.

ROM: it is an acronym for Read Only Memory. As the data and instructions stored in this memory cannot be changed because the instructions are written by the manufacturer of the computer. This memory consists of instructions that load the operating system from a secondary storage device to RAM is called the Booting process. ROM is a non-volatile memory.

PROM: it is an acronym for Programmable Read Only Memory. It is a type of ROM. PROM is a memory on which data can be written only once. PROM is a non-volatile memory. Once instructions are written cannot be erased.

EPROM: it is an acronym for Erasable Programmable Read Only Memory. This is also a non-volatile memory. Instructions written in this type of memory are erasable hence the name. an ultraviolet light is used to erase the instructions in EPROM.

EEPROM: it is an acronym for Electrically Erasable Programmable Read Only Memory. This is also a non-volatile memory. The data or instructions stored in this memory can be erased using electrical charge.

Secondary Storage: This type of memory stores the data or information permanently for the future use. It is also called as auxiliary memory. Examples for this type of storage are, hard disk, floppy disk, magnetic tape, magnetic disk, magnetic drum, flash drives (pen drives), optical drives (CD, DVD, Blue ray).

Cache Memory: cache memory is a high-speed memory placed between RAM and CPU. Compared to main memory, data or information stored in cache memory is accessed at a high speed. Cache memory stores data that is used more often, temporarily and makes it available to CPU at a fast rate. During processing, the CPU first checks the cache for the required data. If data is not found in cache, then it looks in the RAM for data.

[image: ]

Cache memory is very expensive, so it is smaller in size. Computers have cache memory of sizes 256 KB to 2 MB.

Cache memory is built into the processor and may also be located next to it on a separate chip between CPU and RAM. Cache built into the CPU is faster than separate cache almost at the speed of the microprocessor itself. However, a separate cache is roughly twice as fast as RAM. The CPU has a built –in level 1(L1) cache and level2 (L2) cache high end processor nowadays comes with built-in L3 cache, processor like Intel Core i7.

Output Unit: an output device is any hardware component that conveys results in a Human understandable form. Commonly used output devices are, printer, monitor, projector, speaker, plotter.

Limitations of a computer: 


-  Not Intelligent: Computer systems do not have their own intelligence and they do not think by themselves hence computer’s Intelligent Quotient is zero.

-  Inactive: Computer does not work unless and until the user feeds the data to it. Hence it is called dumb machine, because it doesn’t work unless and until user feeds data to it. Once the data is fed computers executes instructions automatically by themselves.
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EXERCISES
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	What is a computer? Write its characteristics.

	Describe the generations of computers.

	Explain the functional components of computer systems.

	What are the functions of ALU?

	Why is cache memory needed?

	Differentiate between RAM and ROM.

	What is the use of input and output devices? Name some of them.

	Why is RAM called volatile in nature?

	Expand the terms, ENVIAC, EDVAC and UNIVAC.

	What are the limitations of computers?
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CHAPTER 2

HARDWARE

(INPUT, OUTPUT AND MEMORY DEVICES)
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Introduction:

The term hardware refers to the physical i.e. tangible component of the computer system. Examples for hardware are, CPU, keyboard, mouse, printer, scanner etc. any physical component of the computer is called hardware peripheral components.

Input devices:

Keyboard

Mouse

Joystick

OMR

OCR

MICR

Digitizer etc.

Output Devices:

Printers

Plotters

Monitors

Projectors

Speakers

Storage Devices:

RAM

ROM

Floppy Disk

Hard Disk

CD-ROM

Input Devices:

An input device is used to feed the data into a computer. The Human understandable (English/Hindi or any other Human language) form is converted into machine understandable form i.e. 0’s and 1’s. Let’s discuss some of the input devices,

Keyboard: the most commonly used input device is the keyboard, consisting of a set of typewriters like keys that enable the user to enter data into a computer. Keyboards have alphabetic keys to enter alphabets and numeric keys to enter numbers, punctuation keys to enter special characters such as comma, semicolon, colon, double quotation, question mark etc. functional keys at the top from F1 to F12 are used to perform some specific functions. The keyboard recognizes the key pressed and generates the corresponding ASCII codes that are easily identified by the computer.

[image: ]

Standard keyboard: the average number of keys on a standard keyboard is 105 to 108, with the slight variation of 95-108. The keys are placed in a QWERTY order.[image: ]

Ergonomic keyboard: these types of keyboards are used to reduce stress on muscles. These keyboards are designed in such a way that typing can be done putting the least amount of stress on the fingers and wrist. This type of keyboard is used to prevent Carpal Tunnel Syndrome.[image: ]

Wireless Keyboard: a keyboard that does not need to be connected to the CPU by means of a cable, it is connected to the CPU through IR rays, Bluetooth and radio waves. This connection is established within 1 to 40 feet distance.[image: ]

Virtual keyboard: these types of keyboards are built in computers in the form of software. It opens up as an application on the monitor. With the help of a mouse pointer, we can type from this virtual keyboard. This type of keyboard is used in devices like tablets, smartphones and touch sensitive surfaces. Virtual keyboards are mainly used for security, because when we use a physical keyboard there may be a possibility of information storage in a key log. This can be avoided in a virtual keyboard; hence the bank provides the facility of entering PIN number using virtual keyboard rather than physical keyboard.[image: ]

Compact Keyboard: this type of keyboard is used in laptop computer systems. These keyboards keys are made for multiple usage; hence it is compact compared to standard-sized keyboards. Instead of using a mouse, these types of keyboards provide touch pads. These are extremely small, hence provide portability during storage and travel.[image: Free photo: hands, laptop, computer, typing, keyboard, internet, woman |  Hippopx]

Mouse: Mouse is an acronym for Mechanically Operated User Serial Engine. It is an input device used to point to icons and open the programs. Mouse is used to move the cursor across the screen. The display screen consists of graphical points called pixels. It is a small hand held device, used to roll on a flat surface. Mouse consists of a small ball or IR rays beneath the mouse used to sense the movement and position of the mouse pointer on the screen when moved on the surface of the mouse pad.

There are four types of mouse:

[image: ][image: ][image: ][image: ]

Manual Mouse RJ  Scroll Mouse USB Mouse     Wireless Mouse

Joystick: this device consists of a stick that pivots on a base and reports its angle or direction.

Joysticks are usually used in a Gaming industry, simulated programs, joysticks are also used in controlling machines like cranes, trucks, underwater unmanned vehicles, surveillance cameras and lawn mowers.[image: ]

––––––––
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OMR (Optical Mark Reader): this device reads the pictures, symbols and shapes that are scanned with the help of laser beams as shown in the figure.[image: ]

Pre-printed forms that are designed with boxes that can be marked with a pencil or blue/black ball point pen. This device reads these as an impulse which is transmitted to the CPU. OMR is widely used in competitive examinations that consists of answer sheets with objective type responses.

OCR (Optical Character Reader/Recognition): in this technique the data can be read directly without the use of special ink. With this device, a user can scan an entire page of a book. The computer recognizes characters, special symbols, pictures etc. and stores it in a memory. This stored data can be edited with the help of word processors.[image: ]

MICR (Magnetic Ink Character Reader/Recognition): this device is widely used by Banks to process bank cheques. The 6-digit numbers written at the bottom of the bank cheque can be read by this device. This 6-digit number is written with the special ink that consists of magnetic material. This method ensures accuracy, reduces error, increases speed and saves time.[image: ]

[image: ]

Digitizer: this input device is used for selecting screen coordinates. Screen coordinates are activated by the hand movement or using a stylus on a rectangular grid of wires embedded in the tablet that forms the digitizer. Each wire has slightly different voltages, hence the movement of hand or stylus converts these voltages into screen coordinates.
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