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          Chapter -3 

     Components of the Computer System 

Data processing  

The process of converting data into information is called data processing. 

 

Different steps in Data processing  

The different steps in Data processing are 

1)Capturing data :Data must be captured before it is processed.The source document is 

prepared by collecting required data and facts.Data collection ,preparing hard copy,data 

collection are the various activities that takesplace in this stage. 

2)Input of data : Once the data has been extracted from the source document,it must be 

entered into a Computer for processing. 

3)Processing :The data stored in the computer is processed.The various operations in 

processing are classification,comparison,filtering etc. 

4)Storage :The data is stored before processing.The stored data and information can be 

used for future purpose. 

5)Output of information :The output obtained from data processing is displayed in suitable 

form. 

6)Distribution of Information :The information obtained through output device is 

distributed to the users.Information is needed for decision making. 
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Various activities in  data manipulation.  

The various activities in data process are,   

 a)Classification: Organizing data into groups is called Classification. 

b)Calculation:  Arithmetic manipulation of data is called calculation. 

c)Sorting:  Arranging data in a sequence is called Sorting. 

d)Summarizing : Reducing data to a usable and concise form is called Summarizing. 

Functional units of a computer  
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The basic building blocks of a computer are,Input unit,Central Processing 

Unit(CPU),Storage Unit and Output Unit. 

Input Unit 

The Inputunit is used to input data and instructions to a computer.Some of the commonly 

used input devices are Keyboard,Mouse ,Scanner,Microphone,Digital camera etc.The 

Functions of inputunit are 

1.To accept data and input data and instructions to the computer. 

2.Convert the data and instructions(information) to computer acceptable form. 

3.Supplies the converted data and instructions for processing. 

Central Processing Unit(CPU) 

The CPU(Processor) is called the brain of the computer.Its primary function  
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is to execute programs.It also controls the operations of other components.CPU consists of 

three components ALU,Control unit and register. 

                                 

ALU(Arithmetic and Logic Unit) 

The ALU performs arithmetic(addition,Multiplication,substraction..etc) and Logic 

operations(comparison).ALU consists of two unit arithmetic and logic unit. 

Control  unit 

A control unit (CU) handles all processor control signals. It regulates and integrates the  

operations of the computer.The control unit does not execute instructions,but it tells other 

what to do.It is the nucleus of  the microprocessor.The functions of Control unit are, 

1)To read and interpret instructions. 

2)To control flow of data and instructions. 

Registers 

Registers are used to store data temporarily during the execution of a program.The  

number and size of registers vary .Registers are often referred to as the CPU’s working  

memory. 
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Storage unit 

The data and instructions entered into the computer through the input unit is stored in  

the storage unit.It also stores intermediate result of processing.The main functions of  

storage unit are to store 

1)Data and instructions. 

2)Intermediate results. 

3)Final result of processing. 

Output unit 

The output unit displays the result of processing to the outside world(Users). 

Monitor and Printer are the commonly used output device.The  functions of output 

Unit are , 

1.Receives the processed data from the CPU. 

2.Converts the output into human readable form. 

3.Supplies the result to the user. 

Hardware  

The physical or tangible components of a computer is called hardware. 

Example:Mouse,keyboard,Monitor etc. 

Processor:The processor also known as CPU, is responsible for  

computing and decision making.It is sometimes  called logic chip.It contains thousands 

of transistors.Some of the available processors areIntel core i3,i5,i7,AMD .The memory 

locations inside the CPU is called Register,which are much faster.They  also act as 
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temporary storage of data and instructions.They are not part of memory and works 

under the control of control unit. The different types of registers are, 

1)Accumulator : It stores the result of ALU operations. 

2) Memory Address Register (MAR): It stores the address of a memory  

location to which data is either to be read or written. 

3) Memory Buffer Register (MBR): It holds the data to be written to or  

read from the memory.It is also known as Memory Data Register(MDR). 

4) Program Counter (PC): It holds the address of the next instruction to 

be executed by the CPU. 

5) Instruction Register (IR):It Stores the current instruction. 

Peripherals 

Peripherals are devices attached to a computer to enhance its capabilit-ies.They 

communicate with motherboard through ports. 

Memory 

Memory is used to store data and instructions. Memory can be classified into two: 

primary memory and secondary memory. Primary memory holds data and results 

temporarily. Secondary memory on the other hand holds data and information 

permanently.Primary memory is volatile where as secondary memory is non-volatile. 

Primary memory 

There are two types of  Primary memory Random Access Memory(RAM) and Read  

Only Memory(ROM).RAM is volatile and is used to temporarily store data and instrutions. 

ROM is non-volatile and is used to store  start-up or bootstrap programs(Firmware).Primary 

memory is semiconductor memory.RAM provides a limited storage capacity due to its 

high cost.  The speed of RAM is measured in MegaHertz(Mz). 

Secondary memory 
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It is also known as auxiliary memory.It is used to store large volumes of programs and 

Data.Floppy disk,Hard disk,Magnetic tape and Optic disks are commonly used   Secondary 

storage.Secondary memory has a high storage capacity than Primary memory .Secondary 

memory is cheaper than Primary memory. 

Differentiate between RAM and ROM 

                 RAM                    ROM 

Stands for random Access Memory Stands for read Only Memory 

Data can be modified.(read-Write) Data cannot be modified(Read only) 

RAM is volatile ROM is non-volatile 

 

It is used as working memory of computer. It is used to store  start-up programs. 

Cheaper More expensive 

                            

Comparison of various memory devices 
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Input/Output devices 

The Input/Output(I/O) devices are used for the user to communicte  

with the computer.They are connected to the computer through ports  

.Input/Output devices are collectively called peripheral devices. 

Input Devices 

An Input device is used to enter data into a computer.It provides a  

means of communication between the user and computer.Some of the  

commonly used input devices are, 

1)Keyboard: 

  Keyboard is a commonly used input device used to enter data(alphabets,numbers 
etc).A standard keyboard has 101 keys.It’s layout is called QWERTY design.Keyboard can 
be either wired or wireless.It is connected to a computer using  serial, ps/2 or USB port. 

2)Mouse : 

A mouse is a hand held device used to control the movement of cursor  
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on the screen.It has one or more buttons.There are two types of mouse,mechanical 
mouse and optic mouse.An optic mouse uses light, where as mechanical mouse uses 
mechanical movement(ball). 

 

3)Light pen : 

A light pen is a pointing device,in the form of a pen.It is used to select objects directly 
from the screen.It uses a light detector.They are used in CAD(Computer Aided Design), 
and drawing purpose(Engineers and Artist). 

4)Touch Screen: 

 A touch screen is an input device that operates by touching the screen.It is commonly 
used in Tablet pc,Mobile phone etc.It is also used in railway stations and ATM. 

Graphic tablet: 

A graphic tablet or digitilizer is an input device that enables the users to hand draw 
images,graphics etc.It consists of a flat surface on which users draw. 

Touchpad : 

A touchpad is a pointing device used in portable computers.They are It is used as a 
substitute for mouse.It is operated using finger.It is provided with two buttons at the 
bottom. 

Joystick : 

Joystick is a device that enables the users to quickly move on the screen.It is used for 
playing Games,Simulation and Robotics.It has a lever which can be moved in any 
direction.It is also known as control column.They are also used in CAD/CAM 
applications. 

Microphone : 

Microphone is a device used to input sound into a computer.It accepts the sound and 
converts into digital form.A voice recognition system can be used input commands into 
a computer. 

Scanner : 
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A Scanner is a device which optically scans image,text etc and converts into digital 
form.The resolution of a Scanner is expressed in DPI(Dots Per Inch).There are two types 
of Scanners, Flat bed scanner and Hand Held Scanner. 

Optical Character Recognition(OCR) 

Optical Character Recognition(OCR) is the convertion of scanned images,text etc into 
computer readable form.Optical character reader can detect character printed on 
paper.OCR are expensive and are used for processing large volumes of data. 

Optical Mark Reader(OMR) : 

 OMR is a technology is a technology used to detect the presence or absence of mark 
made by a pen or pencil.It is usually used in Objective type exams and survey.Here pre-
printed forms are used for making the mark.The data is convered into digital form 
using OMR reader.The disadvantage of OMR is that the alignment of paper is need-
ed.Expensive paper is essential. 

Barcode Reader : 

A barcode is a machine readable data in the form of vertical lines.A barcode reader is an 
electronic device for reading barcode.The most commonly used bar code is Universal 
Product Code (UPC).Hand held barcode readers are used in supermarkets.QR 
code(Quick Response) is similar to barcode.It is fast readable and can store much storage  

capacity than barcode.It is mainly used in consumer products.A smart phone with a 
camera can be used as a barcode reader. 

Some advantages of QR codes are 

a)It contain more data than barcode. 

b)They are versatile and cost effective. 

c)It can be used to store URL. 

Biometric sensor 

A biometric sensor can recognise a human’s physical features,such as finger 
print,retina,iris,DNA pattern etc.Biometric refers to identfying  peoples based on 
physical features. 
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Smart card reader 

A smart card reader is a device which is an electronic device which reads smart cards.It 
contains a memory and processor.The main use of smart cards are, 

· Credit cards 

· Electronic cash 

· Computer security systems 

· Banking 

· Satellite TV 

· Government identification(Aadhar Card) 

Digital camera 

Digital camera is a device used to pictures and convert into digital form.The 
images are stored as digital files and can be edited using software.Some of the 
advantages of digital camera over film camera are, 

· Less expensive. 

· It has a built-in memory. 

· Ability to view picture immediately. 

· Quality of image is better. 

The quality of image depends on resolution,which can be defined as the number 
of pixels that can be displayed on the screen. 

Web camera : 

Web camera’s are commonly used for video chatting and video calling .It is less 
expensive than a digital camera. 

 

Output devices: 

  Output devices are used for displaying the result of processing(information) to 
the user.There are two forms of output,Hardcopy(generated by a printer) and 
Softcopy(displayed on a screen or VDU). 
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Some of the commoly used output devices are, 

1)Cathode Ray Tube(CRT) : 

The CRT monitor is the commonly used VDU(Visual Display Unit).It is available 
in two forms monochrome (Black and white) and colour.A colour monitor uses 
three colours Red,Green and Blue.Grey scale monitor is a form of monochrome 
monitor.The quality of image displayed on a monitor depends on resolution,wh-
ich is defined as the number of pixels that can be displayed on a monitor.the 
single dot on the screen is called Pixel. 

2)FlatPanel Display : 

Flat panel displays are thinner and lighter in weight.They are used in Portable 
computers(Laptops,Tablet PC’s etc).The different forms of flat panel displays are 
LCD,LED,OLED and Plasma panel .Some advantages of Flat panel display are, 

· Consumes less power. 

· Does not generate heat and radiation. 

· Light weight. 

· Small in size. 

· High resolution. 

3)Liquid Crystal Display(LCD) 

An LCD consists of a glass plate sandwiched between two plastic plates.Image is 
formed by passing electric current between them.A light source such as LED or 
fluorescent lamb is used to make the image visible. 

Advantages of LCD are 

Consume less power than CRT. 

Do not emit radiation. 

LCD monitor has more visible area than CRT. 

4)Light Emitting Diode(LED) 

LED uses LED directly to light up the screen,instead of fluorescent.They are 
much expensive than LCD.Advantages of LED are, 
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· Better viewing angle. 

· Thinner. 

· High contrast. 

Plasma Panel 

Plasma panel consists of two glass plates ,filled by gas such as neon.Image is formed by 
applying electric current to electrodes connected to the glass plates.They are also known 
as gas filled displays.They are thinner than CRT and has better viewing angle than LCD. 

Plotter 

Plotter is a device that draws pictures using pen.They are classified into two ,Drum 
ploter and Flat bed plotter.In a  drum plotter the paper is mounted on the surface of a 
drum.In a flatbed plotter the paper does not move and the pen moves.They are used in 
computer adided design(CAD), computer-aided engineering(CAE). 

   Plotter differ from printer in that they draw lines using pen,they can produce 
continuous lines.They are expensive than printers. 

3D Printer 

3D printing is a process of making three dimensional objects from digital files.It is also 
known as additive manufacturing.Here an object is created by laying down successive 
layers.It is used in CAD,metal casting,healthcare. 

e-Waste 

e-Waste refers to un-wanted or non-working electronic products.They cause serious 
health and pollution problems.They contain harmful metals such as 
lead,cadmium,mercury etc.  Rapid changes in technology and falling price are cause for 
e-waste.They are often exported to developing countries.China is often referred to as e-
waste capital of the world. 

e-waste disposal methods 

Following methods are used for e-waste disposal. 

a)Reuse :It refers to second hand use  or use after slight modification. 
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b)Incineration :It is a controlled and complete combustion process,in which waste 
materials are burned in specially designed incinerators at high temperatures.It can 
cause release of metals such as cadmium,lead to the atmosphere. 

c)Recycling of e-waste :It is the process of manufacturing new products  from e-
waste.Monitors,Hard disks,laptops etc can be recycled. 

d)Land filling :  It is the widely used method for the disposal  e-was  te.Soil is excavated 
and e-waste is buried in it. 

Role of Student’s in e-waste desposal 

· Buy only necessary electronic goods. 
· Repair and use if possible. 
· Buy goods with take back policy. 
· Avoid disposal of battery operated devices. 
· Recycle or donate electronic goods. 
· Dispose electronic goods in proper way. 

 

Green Computing 

Green computing is the use of computer and related resources in an environmentally 
responsible manner.It is also called green technology.It’s aim is to reduce the use of 
hazardous material,maximize energy efficiency,promote recycling. An early initiative 
towards green computing was a labelling program called  ‘Energy Star’. 

Some steps for green computing are, 

· Buy Energy Star labelled devices. 
 

· Turn OFF computers and other equipments not in use. 
 

· Maximize power efficiency. 
 

· Recycle. 
 

· Reduce paper consumption. 
 

Software 
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A set of programs written for a computer is called software.They are classified 
into two 
 

· System software  
 

· Application Software 
 

System software 
 
A system software is a software designed to control the hardware.It provide an 
environment for the working of application programs.It is classified into two, 
 

· Operating system  
 

· Language Processor 
 

· Utility software 
 
Operating system 
 
An Operating system is a program that acts as an interface between the hardware 
and the user.The primary aim of operating sytem is to use hardware in an 
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efficient way. An Operating system is a software that manages the hardware and 
resources.Some of the commonly used Operating systems are 
Windows,DOS,LINUX,UNIX. 
 
Important functions of Operating systems are, 
 
1)Process management :A process is a program in execution.An operating system 
allocates ,deallocates and schedules processes. 
 
2)Memory management :Allocation of main memory and storage is done by 
operating system.It also manages free space. 
 
3)File management : A file is a collection of related information.The operating 
system  handles the following file activities, 
 

· Creation and deletion of files. 
 

· Creation and deletion of directories. 
 

· Backup of files. 
 
 
4)Device management :It manages devices connected to a  computer. 
 
Language processor 
 
A language processor is a program which converts source code into machine 
code.The different langauge processors are, 

 
 
1)Assembler 
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2)Compiler 
 
3)Interpreter 
 
 

Assembler 

An assembler is a software which converts assembly language into machine language. 

 
Compiler 
 
A compiler is a software which converts high level language (source code)  into 
machine language  (object code).The compiler can detect syntax errors in a 
program.The translation using a compiler is called compilation.Some of the 
programming languages that uses compiler are,C,C++,Pascal. 

 

 

Interpreter 

An interpreter is a software which converts high level language into machine 
language.It translates and executes one statement at a time.For example BASIC is an 
interpreted language. 

Characteristics of interpreter. 

· It translates line by line into machine code. 

· It detect only one error at a time. 

· It needs only less memory. 

· Speed is low. 
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Difference between Compiler and Interpreter 
 
Both compiler and converts high level language into machine language.A 
compiler converts the entire program into object code and then executes it,where 
as interpreter converts one statement and then executes it.Compiler can detect 
syntax error, where as interpreter cannot detect syntax error. 
 
Computer languages 
 
Computer languages are classified into two types, 
 

· Highlevel Languages 
 

· Lowlevel Languages 
 

Highlevel languages (HLL) 

Highlevel language are languages which use english like wordsand sentences.It is not 
understandable to a computer. Some examplesof highlevel languages are BASIC , C , 
C++ , Java  , etc. 

Assembly language 

An assembly language is a low-level language which uses mnemonics.The major 
disadvantage of assembly langauges are, 

 
· Programming is difficult and time consuming. 

 
· It is machine dependent. 

 
· Programmer should have the knowledge of hardware. 

 

· Not portable. 
 

Disadvantages 
 

· Faster than highlevel language. 
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· Efficient memory use. 
 
Advantages of Highlevel languages 
 

· Readible :Programs written in Highlevel languages are more readible than 
assembly languages or machine languages. 
 

· Portable :Programs are portable. 
 

· Easy debugging :Errors can be easily removed. 
 

Utility software 

A utility program allows a user to perform maintaince type tasks.It helps in the 
performance of a computer.Some of the comonly available utilities are given below. 

Compression tools:This utility reduces the size of a file.Winzip.Winrar,7Zip are 
commonly used compression tools. 

Disk defragmenter :The disk defragmenter rearranges files on the computer,thereby 
increasing access speed. 

Backup software :Backup means copying files.It helps to preserve data in case of 
hardware failure etc. 

Antivirus software :Antivirus software are used to detect and remove computer 
viruses.Commoly used antivirus programs are Quick heal,Avast,Norton,Kaspersky etc. 

Application software :Application software is a set of programs designed for a specific 
task.It is designed for end user.Some of the commonly used application software are, 

Word processor :A word processor is a software designed for creating,editing and 
printing documents.MS Word,Open Office Writer  are commonly used word processors. 

 

Spreadsheet :A spreadsheet is a software for analysing and organizing data in a tabular 
form.It can also be used to perform calculations.MS ExcelLotus,Open Office Calc are 
someof the available Spreadsheet programs. 
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Presentation software :A presentation software is used to display information in the form 
of slide show. Power point,Open Office Impress are examples of Presentation software. 

Database software :A database is a collection of data. A  (Data Base Management System) 
is a software which enables to create ,access  a database.Microsoft  Access , 
Oracle,MYSQL, PostgreSQL,BYSQL are some examples of DBMS software. 

Multimedia software :Multimedia software allows to play mediafiles and also to create 
and edit audio ,video files. VLC player , KMplayer are popularly used multimedia 
softwares. 

Proprietary software :A proprietary software is a software owned by an individual or 
company.It’s source code is always kept secret and cannot be  copied or redistributed.It is 
also called closed source software.Some examples are        Microsoft Windows,MS 
Office,etc. 

Humanware or Liveware:It refers to people who uses the computer.For example 
Programmers,System Analyst,Data entry operators ,etc.They are also called Skinware or 
peopleware. 

Firmware :The software permanently stored in hardware is called firmware. 

 Freeware and Shareware  

A freeware is a software available for use free of charge for an unlimited period. 

 A shareware is a software distributed on a trial basis.They are also called trialware. 

Specific purpose software 

They are designed to handle specific jobs .They are also called tailor-made 
software.Some examples are, payroll system, Inventory management system etc. 

Free and Open source software 

Free and Open source software(FOSS) is a software that can be used freely,copy,modify 
and redistribute. 

The four essential freedoms: 

§ The freedom to run the program as you wish, for any purpose (freedom 0). 
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§ The freedom to study the program works, and change as you wish (freedom 1) 
 

§ The freedom to redistribute copies (freedom 2). 
 

§ The freedom to distribute copies of your modified versions to others (freedom 3).  

Examples of free and open sorce software: 

                             GIMP,Mozilla Firefox,Open Office,LINUX. 
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