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UNIT - I 

I - Fundamentals of Computer 

Meaning of Computer: 

 

A Computer is an electronic machine with the following capabilities: 

1. Accepts user supplied data and instructions using various input devices. 

2. Performs arithmetic and logical operations using the given data 

3. Presents the results of data processing to output devices. 

4. Stores the data in storage devices 

5. Executes the given data using a set of user instructions. 

 

A computer is an electronic device that manipulates information, or data. It has the ability 

to store, retrieve, and process data. You may already know that you can use a computer to type 

documents, send email, play games, and browse the Web. You can also use it to edit or 

create spreadsheets, presentations, and even videos. 

 

History of Computer: 

The first counting device was used by the primitive people. They used sticks, stones and 

bones as counting tools. As human mind and technology improved with time more computing 

devices were developed. Some of the popular computing devices starting with the first to recent 

ones are described below; 

Abacus 

The history of computer begins with the birth of abacus which is believed to be the first 

computer. It is said that Chinese invented Abacus around 4,000 years ago. It was a wooden rack 

which has metal rods with beads mounted on them. The beads were moved by the abacus 

operator according to some rules to perform arithmetic calculations. Abacus is still used in some 

countries like China, Russia and Japan. An image of this tool is shown below; 

Napier's Bones 

It was a manually-operated calculating device which was invented by John Napier (1550-

1617) of Merchiston. In this calculating tool, he used 9 different ivory strips or bones marked 

with numbers to multiply and divide. So, the tool became known as "Napier's Bones. It was also 

the first machine to use the decimal point. 

Pascaline 

Pascaline is also known as Arithmetic Machine or Adding Machine. It was invented 

between 1642 and 1644 by a French mathematician-philosopher Biaise Pascal. It is believed that 

it was the first mechanical and automatic calculator. Pascal invented this machine to help his 
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father, a tax accountant. It could only perform addition and subtraction. It was a wooden box 

with a series of gears and wheels. When a wheel is rotated one revolution, it rotates the 

neighboring wheel. A series of windows is given on the top of the wheels to read the totals. An 

image of this tool is shown below; 

Stepped Reckoner or Leibnitz wheel 

It was developed by a German mathematician-philosopher Gottfried Wilhelm Leibnitz in 

1673. He improved Pascal's invention to develop this machine. It was a digital mechanical 

calculator which was called the stepped reckoner as instead of gears it was made of fluted drums. 

See the following image; 

Difference Engine 

In the early 1820s, it was designed by Charles Babbage who is known as "Father of 

Modern Computer". It was a mechanical computer which could perform simple calculations. It 

was a steam driven calculating machine designed to solve tables of numbers like logarithm 

tables. 

Analytical Engine 

This calculating machine was also developed by Charles Babbage in 1830. It was a 

mechanical computer that used punch-cards as input. It was capable of solving any mathematical 

problem and storing information as a permanent memory. 

Tabulating Machine 

It was invented in 1890, by Herman Hollerith, an American statistician. It was a 

mechanical tabulator based on punch cards. It could tabulate statistics and record or sort data or 

information. This machine was used in the 1890 U.S. Census. Hollerith also started the 

Hollerith?s Tabulating Machine Company which later became International Business Machine 

(IBM) in 1924. 

Differential Analyzer 

It was the first electronic computer introduced in the United States in 1930. It was an analog 

device invented by Vannevar Bush. This machine has vacuum tubes to switch electrical signals 

to perform calculations. It could do 25 calculations in few minutes. 

 

Mark I 

The next major changes in the history of computer began in 1937 when Howard Aiken 

planned to develop a machine that could perform calculations involving large numbers. In 1944, 

Mark I computer was built as a partnership between IBM and Harvard. It was the first 

programmable digital computer. 
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Hardware and software 

 

Hardware: 

Hardware is any part of your computer that has a physical structure, such as the 

keyboard or mouse. It also includes all of the computer's internal parts. 

 

 
 

 

 

 

Software: 

Software is any set of instructions that tells the hardware what to do and how to do it. 

Examples of software include web browsers, games, and word processors. Everything you do on 

your computer will rely on both hardware and software. For example, right now you may be 

viewing this lesson in a web browser (software) and using your mouse (hardware) to click from 

page to page.  
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Types of computer:  

When most people hear the word computer, they think of a personal computer such as 

a desktop or laptop. However, computers come in many shapes and sizes, and they perform 

many different functions in our daily lives. When you withdraw cash from an ATM, scan 

groceries at the store, or use a calculator, you're using a type of computer. 

Desktop computer:  

Many people use desktop computers at work, home, and school. Desktop computers are 

designed to be placed on a desk, and they're typically made up of a few different parts, including 

the computer case, monitor, keyboard, and mouse. 

 

Laptop computer: 

The second type of computer you may be familiar with is a laptop computer, commonly 

called a laptop. Laptops are battery-powered computers that are more portable than desktops, 

allowing you to use them almost anywhere. 
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Tablet computer: 

Tablet computers or tablets are handheld computers that are even more portable than 

laptops. Instead of a keyboard and mouse, tablets use a touch-sensitive screen for typing and 

navigation. The iPad is an example of a tablet. 

 

.Other types of computer: 

Many of today's electronics are basically specialized computer, though we don't always think of 

them that way. Here are a few common examples. 

• Smart phones: Many cell phones can do a lot of things computers can do, 

including browsing the Internet and playing games. They are often called smart 

phones. 

• Wearable: Wearable technology is a general term for a group of devices 

including fitness trackers and smart watches that are designed to be worn 

throughout the day. These devices are often called wearable’s for short. 

• Game consoles: A game console is a specialized type of computer that is used for 

playing video games on your TV. 

• TVs: Many TVs now include applications or apps that let you access various 

types of online content. For example, you can stream video from the Internet 

directly onto your TV. 

Server 

A server is a computer that serves up information to other computers on a 

network. For example, whenever you use the Internet, you're looking at something that's 

stored on a server. Many businesses also use local file servers to store and share files 

internally 
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Generations of Computer 

A generation of computers refers to the specific improvements in computer technology with 

time. In 1946, electronic pathways called circuits were developed to perform the counting. It 

replaced the gears and other mechanical parts used for counting in previous computing machines. 

In each new generation, the circuits became smaller and more advanced than the previous 

generation circuits. The miniaturization helped increase the speed, memory and power of 

computers. There are five generations of computers which are described below; 

First Generation Computer: 

The first generation (1946-1959) computers were slow, huge and expensive. In these 

computers, vacuum tubes were used as the basic components of CPU and memory. These 

computers were mainly depended on batch operating system and punch cards. Magnetic tape and 

paper tape were used as output and input devices in this generation; 

Some of the popular first generation computers are; 

o ENIAC ( Electronic Numerical Integrator and Computer) 

o EDVAC ( Electronic Discrete Variable Automatic Computer) 

o UNIVACI( Universal Automatic Computer) 

o IBM-701 

o IBM-650 

Second Generation Computer: 

The second generation (1959-1965) was the era of the transistor computers. These 

computers used transistors which were cheap, compact and consuming less power; it made 

transistor computers faster than the first generation computers. In this generation, magnetic cores 

were used as the primary memory and magnetic disc and tapes were used as the secondary 

storage. Assembly language and programming languages like COBOL and FORTRAN, and 

Batch processing and multiprogramming operating systems were used in these computers. 
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Some of the popular second generation computers are; 

o IBM 1620 

o IBM 7094 

o CDC 1604 

o CDC 3600 

o UNIVAC 1108 

Third Generation Computer: 

The third generation computer used integrated circuits (ICs) instead of transistors. A 

single IC can pack huge number of transistors which increased the power of a computer and 

reduced the cost. The computers also became more reliable, efficient and smaller in size. These 

generation computers used remote processing, time-sharing, multi programming as operating 

system. Also, the high-level programming languages like FORTRON-II TO IV, COBOL, 

PASCAL PL/1, ALGOL- 68 were used in this generation. 

Some of the popular third generation computers are; 

o IBM-360 series 

o Honeywell-6000 series 

o PDP(Personal Data Processor) 

o IBM-370/168 

o TDC-316 

Fourth Generation Computer: 

The fourth generation (1971-1980) computers used very large scale integrated (VLSI) 

circuits; a chip containing millions of transistors and other circuit elements. These chips made 

this generation computers more compact, powerful, fast and affordable. These generation 

computers used real time, time sharing and distributed operating system. The programming 

languages like C, C++, DBASE were also used in this generation. 

Some of the popular fourth generation computers are; 

o DEC 10 

o STAR 1000 

o PDP 11 

o CRAY-1(Super Computer) 

o CRAY-X-MP(Super Computer) 

Fifth Generation Computer: 

In fifth generation (1980-till date) computers, the VLSI technology was replaced with 

ULSI (Ultra Large Scale Integration). It made possible the production of microprocessor chips 

with ten million electronic components. This generation computers used parallel processing 
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hardware and AI (Artificial Intelligence) software. The programming languages used in this 

generation were C, C++, Java, .Net, etc. 

Some of the popular fifth generation computers are; 

o Desktop 

o Laptop 

o Note Book 

o Ultra Book 

o Chrome Book 

 

Advantages of Computer:  

 

Multitasking:  

Multitasking is one of the major advantages of computer. Person can perform multiple 

tasks, multiple operations; calculate numerical problems within few seconds. Computer can 

perform trillion of instructions per second. 

Speed: 

Now computer is not just a calculating device. Now a day’s computer has very important 

role in human life. One of the main advantages of computer is its incredible speed, which helps 

human to complete their task in few seconds. All the operations can be performed very fast just 

because of its speed else wise it takes a long time to perform the task. 

Cost/ Stores huge amount of data: 

It is a low cost solution. Person can save huge data within a low budget. 

Centralized database of storing information is the major advantage that can reduce cost. 

Accuracy: 

One of the root advantage of computer is that can perform not only calculations but also 

with accuracy. 

Data Security: 

Protecting digital data is known as data security. Computer provide security from 

destructive forces and from unwanted action from unauthorized users like cyber attack or access 

attack. 

Disadvantage of Computer: 

Virus and hacking attacks: 

Virus is a worm and hacking is simply an unauthorized access over computer for some 

illicit purpose. Virus is being transferred from email attachment, viewing an infected website 

advertisement, through removable device like USB etc. once virus is transferred in host 

computer it can infect file, overwrite the file etc.  

For example: Huge portion of internet was going down including Twitter, Netflix, Reddit 

and CNN in October 2016 because the largest DDoS attack was launched on service provider 

DYN using IoT Botnet. 

http://ecomputernotes.com/fundamental/what-is-a-database/advantages-and-disadvantages-of-dbms
http://ecomputernotes.com/fundamental/information-technology/what-do-you-mean-by-data-and-information
http://ecomputernotes.com/computernetworkingnotes/services-and-applications/what-is-internet
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Online Cyber Crimes: 

Online cyber-crime means computer and network may have used in order to commit 

crime. Cyber stalking and Identity theft are the points which come under online cyber-crimes.  

For example: one may get the access of the access to your shopping account like Amazon 

account now that person will be able to know your personal details like debit card or credit card 

number which can be than misused. 

Reduction in employment opportunity: 

Mainly past generation was not used of the computer or they have the knowledge of 

computer they faced a big problem when computer came in field. As we have seen in banking 

sector senior bank employees faced this problem when computer came to the banking sector. 

Above were the main disadvantages of computer, no IQ, Dependency, No feeling, Break down 

are the basic disadvantages of computer. 

 

Basic characteristics of computer : 

1. Speed:   

As you know computer can work very fast. It takes only few seconds for calculations that 

we take hours to complete. You will be surprised to know that 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 nanosecond (10 to the power -9 part 

of a second). From this you can imagine how fast your computer performs work. 

2. 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. 

3. 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.  

4. Versatility:  

It means the capacity to perform completely different type of work. You may use your 

computer to prepare payroll slips. Next moment you may use it for inventory management or to 

prepare electric bills. 

5. Power of Remembering:  

Computer has the power of storing any amount of information or data. 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.  

 

http://ecomputernotes.com/fundamental/introduction-to-computer/what-is-computer
http://ecomputernotes.com/fundamental/information-technology/what-do-you-mean-by-data-and-information
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6. 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. It is you to decide what 

you want to do and in what sequence. So a computer cannot take its own decision as you can.  

7. No Feeling:  

It does not have feelings or emotion, taste, knowledge and experience. Thus it does not 

get tired even after long hours of work. It does not distinguish between users. 

8. Storage:  

The Computer has an in-built memory where it can store a large amount of data. You can 

also store data in secondary storage devices such as floppies, which can be kept outside your 

computer and can be carried to other computers. 

 

Areas of Application: 

 

Accounting:  

Computers are used to maintain accounts efficiently.  Computers do inventory management, 

financial management and cash management very easily. 

 

Banking: 

Nowadays all banks are computerized.  Customer transactions are maintained by computers.  

Computer controlled Automatic Teller Machines (ATM) are used for cash withdrawals and 

deposits. 

 

Medical: 

In hospitals, computers are used to maintain patient details, their diseases, and treatments given 

by the doctors. 

 

Education: 

Computers can be used in education to teach students.  It is used to create virtual class rooms and 

Virtual University.  Students can get most of the details using various websites available in the 

Internet. 

 

Designing: 

In textile business, it is used to draw new design.  By using AutoCAD software, Engineers draw 

the blue prints of their proposed buildings. 

Transport: 

`In railways, it is used for reservation and cancellation of tickets in an easy manner. 

 

Communication: 

E-mail, Voice mail and video conferencing are possible by using computers.  Computers control 

telephone communications also 

 

Engineering: 

http://ecomputernotes.com/computernetworkingnotes/computer-network/what-is-a-difference-client-computer-and-workstation-and-dumb-terminals
http://ecomputernotes.com/fundamental/input-output-and-memory/explain-secondary-storage-devices
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Computer-aided manufacturing (CAM) software is used by the engineers to design new products 

before their manufacture. 

 

Entertainment: 

Computers are used to play movies and to play games. 

 

Publishing: 

Publishers use computers to prepare and format the contents of books 

 

Space Technology:  

Computers control space research stations.  Computing efficiency of computer is used in space 

technology. 

 

Insurance: 

Insurance companies use computer to maintain their policyholder details. 

 

Cinema: 

Computers are used for adding graphical effects in films. 

 

Defense: 

Computer is used to control missiles efficiently. 

 

Meteorology: 

In this field computer are used for fishing, shippting, weather forecast and storm rescue 

operations. 

 

Libraries: 

In library, computers are used to maintain information about books.  Book issue and receipts are 

fully controlled by computers.  Computers are used to calculate the penalty for overdue books 

automatically. 

 

The applications of computers can also be classified as below 

Science and Engineering: 

• Aircraft design 

• Vehicle design 

• Seismographic calculation 

• Astrological predictions 

• Weather forecasting 

• Nuclear physics research 

• Chemical analysis 

• Satellite control 

• Medical research 

Commerce and Trade: 

• Inventory management 

• Accounts management 

• Billing system 
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• Banking transactions 

• Payroll 

• Sales forecast 

• Insurance 

• Air travel reservation 

• Bus reservatin 

• Super market and departmental stores sales control 

Administration: 

• Hospital – beds allocation, fee collection 

• Libraries 

• Police crime records, criminal identification 

• Preparation of examination records  

 

Entertainment: 

• Computer games 

• Computer graphics 

• Music and its composition 

• Video films 

• Miscellaneous: 

• Word processing 

• Desktop publishing 

• Sports 

• Budgets 

• Cartoon films 

• Dictionaries and encyclopedia 

• Communication 

 

IPO CYCLE: 

It means input, process and output cycle. Computer perform the following operation in a 

sequence. 

1. Receives data or text 

2. Processes data 

3. Outputs result 

This cycle of operations of a computer is known as Input-Process-Output cycle. 

The following figure explains this cycle 

 

 

 

 

we are giving A=5 and B=4 as input data through keyboard.  Process is nothing but 

manipulation of data, Here the instruction is C=A+B.  The output C=9 may be obtained on a 

display screen or on a printer. 

 

 

A=5 
B=4 

 

C=A+B C=9 
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II - Operating System 

 

It is system software that controls the computer system.  It also coordinates and 

supervises the activities of various components of the computer.  As soon as the computer is 

switched on, its operating system starts functioning. 

 

Functions of Operating System: 

• Controls the computer resources like printer, keyboard, etc. 

• Executes the application programs such as word, excel, etc. 

• Informs user about wrong input or system fault. 

• Acts as an interface between the hardware and the application software. 

• Maintains priority among users  

• Provides multi-access facility 

• Provides security 

• Manages memory 

• Manages processor 

• Shares resources 

 

Classification of Operating System 

➢ Single user operating system 

➢ Multiuser operating system 

➢ Graphical user interface operating system 

➢ Multiprocessing operating system 

➢ Multitasking operating system 

➢ Multithreading operating system 

Single user operating system: 

This operating system controls only one user at a time.  This operating system is used in personal 

computers.  Example for this type of operating system is DOS. 

Multiuser operating system:  

This operating system controls more than one user at a time.  This operating system is used in 

networking environment.  Example for this type of operating system is UNIX and Window NT. 

Graphical user interface operating system: 

It has the capability of using graphical devices such as mouse. Examples for this type of 

operating system are Windows XP and Windows 2000. 

Multiprocessing operating system: 

It allows more than one processor for simultaneous processing.  Examples for this type of 

operating system are UNIX and Windows NT. 

Multitasking Operating System:  

It allows multiple software processes to be run at the same time.  Examples for this type of 

operating system are Windows 98, Windows 2000 and Windows XP. 

Multithreading operating system:  

It allows different part of a software program to run in parallel.  Examples for this type of 

operating system are Windows 98, Windows 2000 and Windows NT. 
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III - Components of a Computer System 
       CPU 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Every computer system has the following three basic components: 

1. Input unit 

2. Central processing unit 

i. Memory unit 

ii. Arithmetic and logic unit 

iii. Control Unit 

3. Output unit 

  

Input Unit: 

These components help users enter data and commands into a computer system. Data can be in 

the form of numbers, words, actions, commands, etc. The main function of input devices is to 

direct commands and data into computers. Computers then use their CPU to process this data and 

produce output. 

For example, a laptop’s keyboard is an input unit that enters numbers and characters. Similarly, 

even a mouse can be an input unit for entering directions and commands. Other examples include 

barcode readers, Magnetic Ink Character Readers (MICR), Optical Character Readers (OCR), 

etc. 

Another example of input devices is touch-screens. Users can simply touch these screens without 

using any other device to enter commands. From smart phones to ATM machines, these input 

devices are becoming very popular these days. 

 

Central Processing Unit (CPU): 

After receiving data and commands from users, a computer system now has to process it 

according to the instructions provided. Here, it has to rely on a component called the central 

processing unit. The CPU further uses these three elements: 

 

 

 

 

ALU 

CU 

MMU 

Input Output 

Secondary Memory 

https://www.toppr.com/guides/computer-aptitude-and-knowledge/basics-of-computers/number-systems/
https://www.toppr.com/guides/english/vocabulary/words/
https://www.toppr.com/guides/computer-aptitude-and-knowledge/basics-of-computers/input-and-output-devices/
https://www.toppr.com/guides/computer-aptitude-and-knowledge/basics/keyboard-shortcuts/
https://www.toppr.com/guides/general-awareness/financial-reforms-and-banking-innovation/trends-in-banking/
https://www.toppr.com/guides/physics/units-and-measurements/
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a) Memory Unit: 

Once a user enters data using input devices, the computer system stores this data in its memory 

unit. This data will now remain here until other components of CPU process it. The memory unit 

uses a set of pre-programmed instructions to further transmit this data to other parts of the CPU. 

 

b) Arithmetic and Logic Unit: 

Actual data processing occurs in this unit.  All arithmetic and logical operations such as addition, 

subtraction, comparison, etc. are performed here.  It has many sub units.  They are 

Registers: It is used for temporary storage.  Some of the registers are instruction registers, address 

registers, etc. 

Program Counter: It is used to store the address of the instruction that is to be executed. 

Adders: It is used to perform arithmetic and logical operations 

 

c) Control Unit: 

This unit is the backbone of computers. It is responsible for coordinating tasks between all 

components of a computer system. The control unit collects data from input units and sends it to 

processing units depending on its nature. Finally, it also further transmits processed data to 

output units for users. 

Main memory unit: 

It holds all data and instructions temporarily.  It is otherwise called primary memory or internal 

memory.  There are two types of main memory.  They are 

➢ Random-Access Memory (RAM) 

➢ Read-Only Memory (DRAM) 

Random-Access Memory: 

It is a volatile memory.  So this type of memory loses its contents when the power is turned off.  

There are two type of RAM.  They are 

➢ Static RAM (SRAM) 

➢ Dynamic RAM (DRAM) 

Dynamic RAM contents are refreshed thousands of times per second whereas Static RAM 

contents are refreshed less often. 

Read-Only Memory: 

It is nonvolatile memory, so its contents are not lost when the power is turned off.  This memory 

contains the programs, which are used to boot the computer system.  The content of ROM is 

recorded while manufacturing.  The other types ROM are 

➢ PROM 

➢ EPROM 

➢ EEPROM 

PROM: It stands for programmable ROM.  The user records its contents only one time. 

EPROM: It stands for erasable programmable ROM.  The contents of EPROM are removed by 

focusing the chip to ultra violet light. 

EEPROM:It stands for electrically erasable programmable ROM.  Its contents are removed by 

applying electrical charge. 

 

 

 

 

https://www.toppr.com/guides/computer-aptitude-and-knowledge/basics-of-computers/computer-memory/
https://www.toppr.com/guides/business-mathematics-and-statistics/sets-relations-and-functions/basic-definitions-and-concepts/
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Difference between RAM and ROM memory: 

 

RAM ROM 

The contents will be lost when the poser goes 

off 

The contents is permanent even when the poser 

goes off 

Accessing speed is large Assessing speed is short 

Requires high power Requires low power 

Used in large systems Used in small systems 

 

Output Unit: 

The third and final component of a computer system is the output unit. After processing of data, 

it is converted into a format which humans can understand. After conversion, the output units 

display this data to users. Examples of output devices include monitors, screens, printers and 

speakers. Thus, output units basically reproduce the data formatted by the computer for users’ 

benefit. 

 

IV - Input Devices 
Following are some of the important input devices which are used in a computer  

• Keyboard 

• Mouse 

• Joy Stick 

• Light pen 

• Track Ball  

• Scanner 

• Graphic Tablet 

• Microphone 

• Magnetic Ink Card Reader(MICR) 

• Optical Character Reader(OCR) 

• Bar Code Reader 

• Optical Mark Reader(OMR) 

 

Keyboard: 

Keyboard is the most common and very popular input device which helps to input data to the 

computer. The layout of the keyboard is like that of traditional typewriter, although there are 

some additional keys provided for performing additional functions. Keyboards are of two sizes 

84 keys or 101/102 keys, but now keyboards with 104 keys or 108 keys are also available for 

Windows and Internet. 
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The keys on the keyboard are as follows: 

 

S.No Keys & Description 

1 Typing Keys 

These keys include the letter keys (A-Z) and digit keys (09) which generally 

give the same layout as that of typewriters. 

2 Numeric Keypad 

It is used to enter the numeric data or cursor movement. Generally, it 

consists of a set of 17 keys that are laid out in the same configuration used 

by most adding machines and calculators. 

3 Function Keys 

The twelve function keys are present on the keyboard which are arranged in 

a row at the top of the keyboard. Each function key has a unique meaning 

and is used for some specific purpose. 

4 Control keys 

These keys provide cursor and screen control. It includes four directional 

arrow keys. Control keys also include Home, End, Insert, Delete, Page Up, 

Page Down, Control(Ctrl), Alternate(Alt), Escape(Esc). 

5 Special Purpose Keys 

Keyboard also contains some special purpose keys such as Enter, Shift, 

Caps Lock, Num Lock, Space bar, Tab, and Print Screen. 

 

Mouse: 

Mouse is the most popular pointing device. It is a very famous cursor-control device having a 

small palm size box with a round ball at its base, which senses the movement of the mouse and 

sends corresponding signals to the CPU when the mouse buttons are pressed. 

Generally, it has two buttons called the left and the right button and a wheel is present between 

the buttons. A mouse can be used to control the position of the cursor on the screen, but it cannot 

be used to enter text into the computer. 

 
Advantages: 

• Easy to use 

• Not very expensive 

• Moves the cursor faster than the arrow keys of the keyboard. 

Joystick: 

Joystick is also a pointing device, which is used to move the cursor position on a monitor screen. 

It is a stick having a spherical ball at its both lower and upper ends. The lower spherical ball 

moves in a socket. The joystick can be moved in all four directions. 
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The function of the joystick is similar to that of a mouse. It is mainly used in Computer Aided 

Designing (CAD) and playing computer games. 

Light Pen: 

Light pen is a pointing device similar to a pen. It is used to select a displayed menu item or draw 

pictures on the monitor screen. It consists of a photocell and an optical system placed in a small 

tube. 

 
When the tip of a light pen is moved over the monitor screen and the pen button is pressed, its 

photocell sensing element detects the screen location and sends the corresponding signal to the 

CPU. 

Track Ball: 

Track ball is an input device that is mostly used in notebook or laptop computer, instead of a 

mouse. This is a ball which is half inserted and by moving fingers on the ball, the pointer can be 

moved. 

 
Since the whole device is not moved, a track ball requires less space than a mouse. A track ball 

comes in various shapes like a ball, a button, or a square. 

Scanner: 

Scanner is an input device, which works more like a photocopy machine. It is used when some 

information is available on paper and it is to be transferred to the hard disk of the computer for 

further manipulation. 
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Scanner captures images from the source which are then converted into a digital form that can be 

stored on the disk. These images can be edited before they are printed. 

Digitizer: 

Digitizer is an input device which converts analog information into digital form. Digitizer can 

convert a signal from the television or camera into a series of numbers that could be stored in a 

computer. They can be used by the computer to create a picture of whatever the camera had been 

pointed at. 

 
Digitizer is also known as Tablet or Graphics Tablet as it converts graphics and pictorial data 

into binary inputs. A graphic tablet as digitizer is used for fine works of drawing and image 

manipulation applications. 

Microphone: 

Microphone is an input device to input sound that is then stored in a digital form. 

 
The microphone is used for various applications such as adding sound to a multimedia 

presentation or for mixing music. 

Magnetic Ink Card Reader (MICR): 

MICR input device is generally used in banks as there are large number of cheques to be 

processed every day. The bank's code number and cheque number are printed on the cheques 

with a special type of ink that contains particles of magnetic material that are machine readable. 
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This reading process is called Magnetic Ink Character Recognition (MICR). The main 

advantages of MICR are that it is fast and less error prone. 

Optical Character Reader (OCR):  

OCR is an input device used to read a printed text. 

 
OCR scans the text optically, character by character, converts them into a machine readable 

code, and stores the text on the system memory. 

Bar Code Readers: 

Bar Code Reader is a device used for reading bar coded data (data in the form of light and dark 

lines). Bar coded data is generally used in labeling goods, numbering the books, etc. It may be a 

handheld scanner or may be embedded in a stationary scanner. 

 
Bar Code Reader scans a bar code image, converts it into an alphanumeric value, which is then 

fed to the computer that the bar code reader is connected to. 

Optical Mark Reader (OMR): 

OMR is a special type of optical scanner used to recognize the type of mark made by pen or 

pencil. It is used where one out of a few alternatives is to be selected and marked. 

 
It is specially used for checking the answer sheets of examinations having multiple choice 

questions. 
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V - Output Devises 
Following are some of the important output devices used in a computer. 

• Monitors 

• Graphic Plotter 

• Printer 

 

Monitors: 

Monitors, commonly called as Visual Display Unit (VDU), are the main output device of a 

computer. It forms images from tiny dots, called pixels that are arranged in a rectangular form. 

The sharpness of the image depends upon the number of pixels. 

There are two kinds of viewing screen used for monitors. 

➢ Cathode-Ray Tube (CRT) 

➢ Flat-Panel Display 

Cathode-Ray Tube (CRT) Monitor: 

The CRT display is made up of small picture elements called pixels. The smaller the pixels, the 

better the image clarity or resolution. It takes more than one illuminated pixel to form a whole 

character, such as the letter ‘e’ in the word help. 

 
A finite number of characters can be displayed on a screen at once. The screen can be divided 

into a series of character boxes - fixed location on the screen where a standard character can be 

placed. Most screens are capable of displaying 80 characters of data horizontally and 25 lines 

vertically. 

Some disadvantages of CRT: 

➢ Large in Size 

➢ High power consumption 

 

Flat-Panel Display Monitor: 

The flat-panel display refers to a class of video devices that have reduced volume, weight and 

power requirement in comparison to the CRT. You can hang them on walls or wear them on your 

wrists. Current uses of flat-panel displays include calculators, video games, monitors, laptop 

computer, and graphics display. 
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The flat-panel display is divided into two categories 

Emissive Displays − Emissive displays are devices that convert electrical energy into light.  

For example, plasma panel and LED (Light-Emitting Diodes) 

Non-Emissive Displays − Non-emissive displays use optical effects to convert sunlight or light 

from some other source into graphics patterns. 

For example, LCD (Liquid-Crystal Device) 

Printers: 

Printer is an output device, which is used to print information on paper. 

There are two types of printers  

➢ Impact Printers 

➢ Non-Impact Printers 

Impact Printers: 

Impact printers print the characters by striking them on the ribbon, which is then pressed on the 

paper. 

Characteristics of Impact Printers: 

• Very low consumable costs 

• Very noisy 

• Useful for bulk printing due to low cost 

These printers are of two types 

➢ Character printers 

➢ Line printers 

Character Printers 

Character printers are the printers which print one character at a time. 

These are further divided into two types: 

• Dot Matrix Printer(DMP) 

• Daisy Wheel 

Dot Matrix Printer 

In the market, one of the most popular printers is Dot Matrix Printer. These printers are popular 

because of their ease of printing and economical price. Each character printed is in the form of 

pattern of dots and head consists of a Matrix of Pins of size (5*7, 7*9, 9*7 or 9*9) which comes 

out to form a character which is why it is called Dot Matrix Printer. 
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Advantages 

Inexpensive 

Widely Used 

Other language characters can be printed 

Disadvantages 

Slow Speed 

Poor Quality 

Daisy Wheel 

Head is lying on a wheel and pins corresponding to characters are like petals of Daisy (flower) 

which is why it is called Daisy Wheel Printer. These printers are generally used for word-

processing in offices that require a few letters to be sent here and there with very nice quality. 

 
Advantages 

More reliable than DMP 

Better quality 

Fonts of character can be easily changed 

Disadvantages 

Slower than DMP 

Noisy 

More expensive than DMP 

Line Printers 

Line printers are the printers which print one line at a time. 
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These are of two types  

• Drum Printer 

• Chain Printer 

Drum Printer 

This printer is like a drum in shape hence it is called drum printer. The surface of the drum is 

divided into a number of tracks. Total tracks are equal to the size of the paper, i.e. for a paper 

width of 132 characters, drum will have 132 tracks. A character set is embossed on the track. 

Different character sets available in the market are 48 character set, 64 and 96 characters set. One 

rotation of drum prints one line. Drum printers are fast in speed and can print 300 to 2000 lines 

per minute. 

Advantages 

Very high speed 

Disadvantages 

Very expensive 

Characters fonts cannot be changed 

Chain Printer 

In this printer, a chain of character sets is used; hence it is called Chain Printer. A standard 

character set may have 48, 64, or 96 characters. 

Advantages 

Character fonts can easily be changed. 

Different languages can be used with the same printer. 

Disadvantages 

Noisy 

 

 

Non-impact Printers: 

Non-impact printers print the characters without using the ribbon. These printers print a complete 

page at a time, thus they are also called as Page Printers. 

These printers are of two types − 

• Laser Printers 

• Inkjet Printers 

Characteristics of Non-impact Printers 

Faster than impact printers 

They are not noisy 

High quality 

Supports many fonts and different character size 

Laser Printers 

These are non-impact page printers. They use laser lights to produce the dots needed to form the 

characters to be printed on a page. 
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Advantages 

Very high speed 

Very high quality output 

Good graphics quality 

Supports many fonts and different character size 

Disadvantages 

Expensive 

Cannot be used to produce multiple copies of a document in a single printing 

Inkjet Printers 

Inkjet printers are non-impact character printers based on a relatively new technology. They print 

characters by spraying small drops of ink onto paper. Inkjet printers produce high quality output 

with presentable features. 

 
They make less noise because no hammering is done and these have many styles of printing 

modes available. Color printing is also possible. Some models of Inkjet printers can produce 

multiple copies of printing also. 

Advantages 

High quality printing 

More reliable 

Disadvantages 

Expensive as the cost per page is high 

Slow as compared to laser printer 
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VI - Memory Handling 

As we know that memory is that which stores the programs and these programs are used by the 

CPU for processing.  Moreover, there are two types of memories first is the logical memory and 

second is the physical memory. The memory which is temporary such as ram is also known as 

the temporary memory and the memory which is permanent such as the hard disk is also known 

as the physical memory of the system. 

When we want to execute any programs then that programs must be brought from the physical 

memory into the logical memory. So that we use the concept of memory management, this is the 

responsibility of the operating system to provide the memory spaces to every program.  Also, 

manage which process will be executed at that time. 

Operating system translates the physical address into the logical address, and if he wants to 

operate, then he must translate the physical address into the logical address. This is the also 

known as binding. Means when a physical address is mapped or convert into the logical address, 

and then this is called as the binding. 

There is also a concept which is also known as the dynamic loading, in this, a program doesn’t 

reside into the memory of the computer, and we must have to load that process for processing. 

So that when a process is loaded only when a request has found, then it is called the loading of 

the process. 

Let us discuss some basic concepts which are related to memory management. 

Contiguous allocation: 

The contiguous allocation means the memory spaces are divided into the small and equal size 

and the different process uses the various partitions for running their applications process. 

Moreover, when a request has found, then the process will allocate the space. Moreover, in this, 

the adjacent spaces are provided to every process. Means all the process will reside in the 

memory of the computer and when a process will request for the memory then this available 

memory or free memory will be allotted to him. 

However, there will be a problem when the memory which is required by the process is not 

enough for him or when the size of memory is less which is required for the process.  So this 

problem is also known as the internal fragmentation.  The main reason for the internal 

fragmentation is, all the memory is divided into the fixed and continuous sizes. So that if a 

process requires large memory, then that process will not be fit into the small area. 

The second problem also occurs in the contiguous allocation. This is also known as the external 

fragmentation. In this when the memory is not enough after combing the multiple parts of a 

single memory. In this when the required memory is high after combining the various areas of 

memory, and then this is called external fragmentation. So there are the following problems arise 

when we use the contiguous memory allocation. 

1) Wasted Memory: the wasted memory is that memory which is unused and which can’t be 

given to the process. When the various process comes which require memory which is not 

available this is called as the wasted memory. 

2) Time Complexity: there is also wastage of time for allocating and de-allocating the memory 

spaces to the process. 

http://ecomputernotes.com/fundamental/disk-operating-system/what-is-operating-system
http://ecomputernotes.com/fundamental/introduction-to-computer/what-is-computer


PAPER CODE: 16RSBE7:2                                                                         CLASS: III B.COM 

30 
 

3) Memory Access: there must be some operations those are performed for providing the 

memory to the processes. 

Process Address Space: 

Process address space can be well defined as the set of the logical addresses which the process 

can reference. When the memory is allocated to the program, then it is the job of the operating 

system to change the logical address into the physical address. 

The address is of three types which are as follows: 

Symbolic Addresses: 

Symbolic Addresses are those addresses which we use in the source code. The essential elements 

of symbolic address space are variable name, constants and instruction label. 

Relative Addresses: 

Relative Addresses are those addresses which are assigned at the time of compilation. When the 

compiler is compiling the program, the symbolic address is converted into the relative address by 

the compiler. 

 

Physical Addresses: 

 

Physical Addresses are those addresses which are generated by the loader when the program 

loads into the main memory. The set of all logical address is known as logical address space, and 

the set of all physical address is known as physical address space. 

 

Memory Management Unit (MMU): 

 

Memory Management Unit (MMU) is a hardware device which does the runtime conversion of 

the virtual address to physical address.  

 

It makes use of the following mechanism: 

 

• The value which is stored in the base register is added to the address which is generated by the 

   user process. 

  

• The user never deals with the real physical addresses. In daily routine, the user program deals 

merely with the virtual addresses. 

Static v/s Dynamic Loading: 

These are the two types of loading. The decision of which type of loading used made at the time 

when the computer program being developed.  

Static Loading: 

For the static loading of the program, the whole program will be compiled and linked by the 

compiler without leaving the dependency of the external program. Here, the linker combines the 

object program with the object modules. It can also include logical addresses. 
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Dynamic Loading:  

For the dynamic loading of the program, the compiler compiles the program, and the reference of 

those modules provided which you want to add in your program during runtime and the pending 

or remaining work done during the time of the execution. While using static loading, we will 

load the data or information into the memory so that we can start the execution of the process. 

While using dynamic loading, the dynamic routines are stored in reloadable form so that they can 

be loaded into the memory when the program needs them. 

Static v/s Dynamic Linking: 

Linking is also of two types static and dynamic 

Static Linking: 

In static linking, all the modules will be combined by the linker as they are needed by the 

program. The linker will combine them into a single program which can be executed. This is 

done so that it can avoid any dynamic dependency. 

 

Dynamic Linking: 

In dynamic linking, there is no need to link all the modules. Instead of doing this, during the time 

of compilation and linking, a reference will be provided to the dynamic module. 

Ex:- Dynamic Link libraries (DLL) in windows system. 

Swapping: 

Swapping is a concept in which we do swapping of a process from main memory to secondary 

storage and vice-versa. The swapping of processes from one memory to another is explained 

clearly in the diagram given below. It clearly explains that how these swap in and swap out thing 

works. This is done so that the memory which we get free through swapping can be used by 

other processes. 

Swapping affects the performance of the system, but it is helpful or beneficial for the system 

when we want to run multiple processes in parallel. Due to this reason, memory compaction 

technique is another name given to swapping. 

The total time taken by the swapping can be calculated by adding 

1.The time is taken in moving the whole process from main memory to secondary disk. 

2.The time is taken in moving back from secondary disk to main memory. 

3.Time is taken by the process to regain its main memory 

    by adding all the above time, we can calculate the total time taken in the whole process. 

Memory Allocation: 

In this, memory is allocated to the computer programs. Generally, main memory has two 

partitions:  

Low Memory:  

Low Memory is the memory in which in our operating system resides. 

 

 

http://ecomputernotes.com/fundamental/information-technology/what-do-you-mean-by-data-and-information
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High Memory: 

High Memory is the memory in which the user processes reside. 

 

The operating system makes use of two types of mechanism:  

• Single-partition allocation  

• Multiple partition allocation. 

 

1. Single partition Allocation 

 

In this, we make use of the relocation-register scheme. This scheme is used for the protection of 

the processes from each other.  Relocation register is the register which contains the value of the 

smallest physical address. On the other hand, the limit register contains the logical address value 

range. Note here that the value of logical address which the limit register contains must be lesser 

than the limit register. 

 

2. Multiple Partition Allocation 

 

In this, we will divide our main memory into several fixed-size partitions. Here, each partition 

has only one process with it. Whenever the partition sits idle, CPU will select the process from 

the input queue and load that particular process into the partition which sits idle. If the process 

has completed its execution, then the partition will stay idle, and CPU can use it for another 

process. 

Fragmentation: 

Whenever we load the process into the memory and remove it from memory, we will get the 

memory space free. However, this free memory space will get fragmented into small pieces. Due 

to the presence of these small memory blocks, we are not able to allocate this memory to any 

other process as it doesn’t contain the required space of the process. This problem of the memory 

is called as fragmentation. 

Fragmentation can be of two types-  

• Internal 

• External. 

Internal Fragmentation:  

Internal Fragmentation is the fragmentation in which bigger memory blocks are allocated to a 

single process. Due to this, some portion of the memory is left, which cannot be used by any  

Other process as it doesn’t fulfill its criteria of space.  It can be reduced if we assign the smallest 

portion of the memory to the process, but the condition is that this smallest memory block must 

Fulfill the space requirement of the process. 

External Fragmentation:  

External Fragmentation is the type of fragmentation in which the memory space satisfies the 

requirement of the process. The problem here is that the memory is not contiguous. So, the 

Process is not able to use that memory.  Process is not able to use that memory.   
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It can be reduced with the help of the compaction technique. Through this technique, we will 

shuffle the memory blocks in such a way so that all the free memory space get merged and 

converted into a large memory block which can be used by the process. This is shown in diagram 

clearly. 

So, the compaction technique reduces the wastage of memory created by the process of 

fragmentation. 

  

VII - Storage Device 
 

A storage device is a piece of computer hardware used for saving, carrying and pulling out data.  

It can keep and retain information short-term or long-term.  It can be a device inside or outside a 

computer or server.  Other terms for storage device are storage medium or storage media. 

A storage device is one of the basic elements of any computer device.  It almost saves all data 

and applications in a computer except for hardware firmware.  It comes in different shapes and 

sizes depending on the needs and functionalities. 

 

Types of Storage Devices: 

There are two different types of storage devices: 

 
Primary Storage Device Secondary Storage Device 

Size Smaller Larger 

Data Retention Temporary Permanent 

Location Internal Internal / External 

Examples RAM, Cache Memory 
Hard disk, Compact Disk 

Drive, USB storage device 

 

Examples of Storage Device 

Magnetic Storage Device – one of the most popular types of storage used. 

• Floppy diskette – A normal 3 ½ inch disk can store 1.44 MB of data. 

• Hard drive – An internal hard drive is the main storage device in a computer. An 

external hard drive is also known as removable hard drive.  It is used to store portable 

data and backups. 

• Magnetic strip – Magnetic tape drive stores video and audio using magnetic tape, like 

tape and video tape recorders. 

• Super disk – A disk drive and diskette that can hold 120 MB and 240 MB of data. 

• Cassette tape – A magnetic storage device used for audio recording and playback. 

• Zip diskette – Like a floppy diskette but more advanced. 

Optical Storage Device – uses lasers and lights as its mode of saving and retrieving data. 

• Blu-ray disc – A digital optical storage device which was intended to replace the 

DVD format. 
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• CD-ROM disc – An optical storage device that is read-only or cannot be modified nor 

deleted. 

• CD-R and CD-RW disc – CD-R is a recordable disc that can be written to once, while 

CD-RW is a rewritable disc that can be written to multiple times. 

• DVD-R, DVD+R, DVD-RW and DVD+RW disc – DVD-R and DVD+R are 

recordable discs that can be written to once, while DVD-RW and DVD+RW are 

rewritable discs that can be written to multiple times. The difference between the + 

and – is in the formatting and compatibility. 

Flash Memory Device – is now replacing magnetic storage device as it is economical, more    

functional and dependable. 

• Memory card – An electronic flash memory device used to store digital information 

and commonly used in mobile electronic devices. 

• Memory stick – A memory card that is removable. 

• SSD – Solid State Drive – A flash memory device that uses integrated circuit 

assemblies to save data steadily. 

• USB flash drive, jump drive or thumb drive – A small, portable storage device 

connected through the USB port. 

Online and Cloud – is now becoming widespread as people access data from different devices. 

• Cloud storage – Data is managed remotely and made available over a network. Basic 

features are free to use but upgraded version is paid monthly as a per consumption 

rate. 

• Network media – Audio, Video, Images or Text that are used on a computer network. 

A community of people creates and use the content shared over the internet. 

Paper Storage – method used by early computers for saving information. 

• OMR – stands for Optical Mark Recognition – A process of capturing marked data of 

human from forms like surveys and tests. It is used to read questionnaires with 

multiple choices that are shaded. 

• Punch card – A piece of hard paper used to contain digital information coming from 

the perforated holes.  The presence or absence of holes in predetermined positions 

defines the data. 

 


