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WHATISCOMPUTER?
Computer is an electronte device that is designed 1o work with Information. The term compmter
i derved from the Latin term “compatare’, this means o calewdate o programmable machine
Computer con not do anything without a Program. [t represents (he decimal numbers through a
stomg of binary digits
A camputer 18 0 machine or device that performs processes, calculations and operations based
onnstruetions provided by a software or hardware progrom. It is desipned 1o execute applications and
provides n variety of solutions by combining integrnted hardware and sollware components,
————————— Chaorles Babbage is called the "Grand Father"
‘ | ol the compwer. The First mechanical computer
designed by Charles Babbage was called Analytical
= < v Kngline, 1 uses read-only memory in the form of punch

l “» t e cardy, _
-y i ' [ LD Computer s nn advanced electronic device that takes
r raw data as input from the user and processes these data
under the control of set of’ instructions (called program)
and gives the result (output) and saves output for the
future use. It can process both numerical and non-

numerical (arithmetic and logical) caleulations.

HISTORY OF COMPUTER

The history of computers starts out about 2000 years ago in Babylonia (Mesopolamia), at the
birth of the abacus, a wooden rack holding two horizontal wires with beads strung on (hem.

Iiest half of l‘)”‘ccmuly, The Jacquard loom was a marvel of (he Industrial Revolution. A
textile-weaving loom, it could also be called the first practical information-processing device. The
loom worked by tugging various-coloured threads into patierns by means of an array of rods. By
inserting a card punched with holes,

The computer as we know it today had its beginning with a 19th century English mathematics
prolessor name Charles Babbage. ... It was called the Atanaso-Berry Computer (ABC).

GENERATION OF COMPUTER
First Generation of Computers (1942-1955)

The Dbeginning of commercial computer age is from UNIVAC (Universal Automatic
Computer). It was developed by two scientists Mauchly and Echert al the Census Department of
United States in 1947, The first generation computers were used during 1942-1955. They were
based on vacuum tubes. Examples of first generation computers are ENIVAC and UNIVAC-1.

-

-
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The “ENIVAC” was weighing 30 tons, power consume 200KW of electric power and
consisting of approx.18000 vacuum tubes, 1500 relays and thousands of resistors, capacitors and
inductors, was completed in 1945.

Advantages

« Vacuum tubes were the only electronic component available during those days.
« Vacuum tube technology made possible to make electronic digital computers.
« These computers could calculate data in millisecond.

Disadvantages

¢ The computers were very large in size.

* They consumed a large amount of energy. (200 Kw of power)
» They heated very scon due to thousands of vacuum tubes,
o They were not very reliable.

» Air conditioning was required.

» Constant maintenance was required.

e Non-portable.

e Costly commercial production.

¢ Limited cominercial use,

e Very slow speed.

¢ Limited programming capabilities.

¢ Used machine language only.

e Used magnetic drums which provide very less data storage.
e Used punch cards for input.

» Not versatile and very faulty

Second Generation Computers (1955-1964)

T YapeDeive 48] Linw Printer

The §ccnn(l generation computers used transistors. The scienti
qans1slor m 1947. These scientists include John Barden,
size of the computers was decreased by repl

S Sts at Bell laboratories developed
_ William Brattain and William Shockley. The
acing vacuum tubes with transistors. The examples of
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second generation computers are IBM 7094 series, IBM 1400 series and CDC 164 olc.

Advantages

o Smaller in size as compared to the first generation compulers.

« The 2nd generation Computers were more reliable compare to first generalion compulers.
« Used less energy and were less heated.

e Better portability as compared to the first generation computers.

« Better speed and could calculate data in microseconds

e Used faster peripherals like tape drives, magnetic disks, printer elc.

o Used Assembly language instead of Machine language.

« Development of high level languages like COBOL, FORTRAN, PASCAL, BASIC & other

¢ Accuracy improved.

Disadvantages

¢ Cooling system was required

o Constant maintenance was required
¢ Commercial production was difficult
e Only used for specific purposes

» Costly and not versatile

e Puch cards were used for input.

Third Generation Computers (1964-1971)
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The Third generation computers used (he inegrated citenits (IC). Jack Kilby developed the
concept of integmted circuit in 1958, 1t was an important inventior in the computer field. The first 1€
was invented and used in 1961, The size of an 1C is about ¥ square inch. A single IC chip may contain
thousands of transistors. The computer became smaller in size, [aster, more reliuble and less
expensive. The examples of third generation computers are IBM 370, IBM System/360, UNIVAC
1108 and UNIVAC AC 9000 etc.

Advantages

e Smaller in size as compared to previous generations.

o More reliable.

e Used less energy

e Produced less heat as compared to the previous two generations of computers.
e Better speed and could calculate data in nanoseconds.

e Used fan for heat discharge to prevent damage.

e Maintenance cost was low because hardware failure is reare.
¢ Totally general purpose

¢ Could be used for high-level languages.

¢ Good storage

® Versatile to an extent

® [ ess expensive

® Better accuracy

e Commercial production increased.

¢ Used mouse and keyboard for input.

Disadvantages

o Air conditioning was required.
 Highly sophisticated technology required for the manufacturing of IC chips.

Fourth Generation Computers (1971-1985)

The fourth generation computers started with the invention of Microprocessor. The
Microprocessor contains thousands of ICs. The technology of ir}tegrated circuits improved rapidly.
The LSI (Large Scale Integration) circuit and VLSI (Very Large Scale Integration) circuit was
designed. It greatly reduced the size of computer. The size of modern Microprocessors is usually one
square inch, It can contain millions of electronic circuits, The examples of fourth g_ene;ation
computers are Apple Macintosh & IBM PC.

----- e
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Advantages

* More powerful and reliable than previous generations.
* Small in size

Fast processing power with less power consumption

* Fan for heat discharging and thus to keep cold.

* No air conditioning required.

* Totally general purpose

¢ Commercial production

» Lessneed of repair.

¢ Cheapest among all generations

All types of High level languages can be used in this type of computers
Disadvantages

* The latest technology is required for manufacturing of Microprocessors.

Fifth Generation Computers (1986-1995)

In fifth Generation of computer became more smart than fourth generation computer-
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Advantages:

* More powerful and relinble than previous generations,

* Intoduced ULST (Ultra Largo seale Intopration) technelogy, Introduced Iatel's Pentivm and
Dual core processors containg billions of fransistors on g single /C chip,

* Object oriented langunge like JAVA suftable for Internet progrmiming has been developed.
Cost of data conmunication decrensed,

¢ Intraduced LCD monitor,

* Portable note book compruter introduced,

* Storage technology advanced lirge main memories and dise starage availuble,

* Introduction of B-mail, & commerce, Vertual libraries/ classrooms, multimedia applications
ele.

* New operating systems developed - Windows 95/ 98/ Xp/ LINUX etc,

Sixth Generation Computers (From 1995 (o Present & Beyouad)

Artificial intelligence(Al)

In sixth generation, Computer devices with artificial intelligence are still in development, but
some of these technologies are beginning (o emierge and be used such as voice recognition.
Al is a reality made possible by using parallel processin
computers will be radieally transformed again by
technalogy.

& and superconductors, Leaning to the future,
quantum computation, molecular and nano

The essence of fifth generation will be using these technol

ogies to ultimately create machines which
can process and respond to natural lan 2uage, and have capa

bility to leamn and organise themselves,

Advantages:

werful  and  pelighle
genertions than previous

Bt 4 -
- -.--.--.---u--.-.-.-.-u.--.--n.--.-.----u g
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« Computer became too cost effective and absolutely user friendly and more versetile.

s The development of newer LED monitor afier CRT and LCD panel monitor was made.

e Introduction of 2" generation computer Processor from Intel Like i3.i5, i7. i9 elc and new
operating system developed by Micosoft like Windows 7, Windows 8, 8.1 and latest
Windows10.

» The Hard disk capacity is increased 1,2, 4 Tera byte (TB) and more.

« Arevolutionery SSD (Sclid State Device) is introduce, it has no moving perts.

» Introduction of Blu-Ray-Disc a high capacity optical disc format for data and high-definition

video. It can stored 25 Gb to 100 Gb information where as CD (contain 700 Mb) and DVD
(contains 4.7 Gb)

BLOCK DIAGRAM OF COMPUTER

A computer can process data, pictures, sound and graphics, They can solve highly complicated
problems quickly and accurately. A computer as shown in Fig. performs basically five major
computer operations or functions irrespective of their size and make. These are

1) it accepts data or instructions by way of input,

2) it stores data,

3) it can process data as required by the user,
4) it gives results in the form of output, and

5) it controls all operations inside a computer.

We discuss below each of these Computer operation

Storage Unit

Secondary
Storage

N T

v

Data —>| Input
Unit

) Output |—> Information
Primary Unit

Storage

r,

Control
o zzuzfls Unit s o

(cu)
|

|
|
|
|

Arithmatic And
Logical Unit
(ALU) | ——3» Data Flow
- - Control Flow

Central Processing
Unit (CPU)

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

2. Storage: The process of saving data and instructions permanently is known as storage. Data
has to be fed into the system before the actual processing starts. It is because the processing speed of
Central Processing Unit (CPU) is sa fast that the data has to be provided to CPU with the same speed.
Therefore the data is first stored in the storage unit for faster access and processing. This storage unit
or the primary storage of the computer system is designed to do the above functionality. It provides
space for storing data and instructions

The storage unit performs the followin g major functions:
* All data and instructions are stored here before and after processing.
* Intermediate results of processing are also stored here.

3. Processing: The task of performing operations like arithmetic and logical operations is
called processing. The Central Processing Unit (CPU) takes data and instructions from the storage unit
and makes all sorts of calculations based on the instructions given and the type of data provided. It is
then sent back to the storage unit,

4. Output: This is the process of producing results from the data for getting useful
information. Similarly the output produced by the computer after processing must also be kept
somewhere inside the computer before being given to you in human readable form. Again the output is
also stored inside the computer for further processing.

5. Control: The manner how instructions are executed and the above operations are
performed. Controlling of all operations like input, processing and output are performed by control
unit, It takes care of step by step processing of all operations inside the computer.

FUNCTIONAL UNITS

In order to carry out the operations mentioned in the previous section the computer allocates
the task between its various functional units. The computer system is divided into three separate units
for its operation. They are

Arithmetic Logical Unit (ALU)

Logical Unit : After you enter data through the input device it i stored in the primary storage unit.
The actual processing of the data and instruction are performed by Arithmetic Logical Unit. The major
operations performed by the ALU are addition, subtraction, multiplication, division, logic and
comparison. Data is transferred to ALU from storage unit when required. Afier processing the output
is returned back to storage unit for further processing or getting stored.

Control Unit (CLl)
The next component of computer is the Control Unit, which acts like the supervisor seeing that

things are done in proper fashion. Control Uni{ s responsible for co-ordinating various operations
using time signal. The control unit determines the sequence in which computer programs and

-
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nstructions are executed. Things like processing of programs stored in the main memory,
interpretation of the instructions and issuing of signals for other units of the computer to execute them

[t also acts as a switch board operator when several users access the computer simultaneously.

Thereby 1t coordinates the activities of computer's peripheral equipment as they perform the input and
output.

Central Processing Unit (CPU)

The ALU and the CU of a computer system are Jointly known as the central processing unit.
You may call CPU as the brain of any computer system. It is just like brain that takes all major

decisions, makes all sorts of calculations and directs different parts of the computer functions by
activating and controlling the operations.

Types of computers
The four basic types of computers are as under:

. Supercomputer
2. Mainframe Computer
3. Minicomputer

4. Microcomputer
I. Supercomputer

The most powerful computers in terms of performance and data processing are the
Supercomputers. These are specialized and task specific computers used by large organizations. These
computers are used for research and exploration purposes, like NASA uses supercomputers for
launching space shuttles, controlling them and for space exploration purpose,

The supercomputers are very expensive and very large in size. It can be accommodated in large air-
conditoned rooms; some super computers can span an entire building.

KNOWS THE HISTORY OF
INDIAFIRST SUPER COMPUTER

Seymour Cray designed the first Supercomputer "CDC 6600™ in 1964 CDC 6600 i
konown as the first ever Supercompuler.
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Exascale Supercomputer

On 29" July, 2015, President of the United States, Barack Obama, approved the development of an
Exascale Super Computer. The Exascale Super computer will be 30 times fasier and more powerful
than today’s fastest Super Computers. The need to develop such a high performance Supercomputer
comes after China’s surge in high performance computing, However, the US still tops the list of
Supercomputers with 233 high performance machines. China has 37 Supercomputers but they lead the
list of the most powerful and high performance supercomputers since June 2013.

Presently, China’s "Tianhe — 2" is the world’s faster Supercomputer.

The Tianhe — 2 can perform 100 Petaflops, i.e quadrillions of floating point operations per second.

The following table shows list of top five most powerful Supercomputers in the world. you can also
view complete list of Top 500 Supercompnuters in the world.

Top five Supercomputers

RANK SITE SYSTEM
1 National Super computer in Guanzhou, China Tianhe - 2 (MilkyWay - 2)
2 DOE/SC/Oak Ridge b;?:tggal Laboratory, United Titan - Cray XK7, Cray Inc,
3 DOE/NNSA/LLNL, United States Sequoia - BlueGene/Q, IBM
4 RIKEN Advanced Institute for Computational Science | K Computer, Tofu Interconnect
(AICS) Japan Fujitsu,
5 DOE/SC/Argonne National Laboratory, United States | Mira - BlueGene/Q, Custom IBM ]

Uses of Supercomputers

Space Exploration

Supercomputers are used to study the origin of the universe, the dark-matters. For these studies
scientist use IBM’s powerful supercomputer “Roadrunner” at National Laboratory Los Alamos.

Earthquake studies

Supercomputers are used to study the Earthquakes phenomenon. Besides

that supercomputers are used
for natural resources exploration, like natural gas, petrolewm, coal, etc,

Weather Forecasting

Supercomputers are used for weather forecasting,

: and to study the nature and extent of Hurmicanes,
Rainfalls, wind storms, etc.

Nuclear weapons testing

Supercomputers are used to run weapon simulation that can test the Range, accuracy & impact of
Nuclear weapons,
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Popular Supercomputers

® |BM’s Sequoia, in United States

Fujitsw’s K Computer in Japan

® [BM’s Mira in United States

IBM’s SuperMUC in Germany
® NUDT Tianhe-1A in China

2. Mainframe computer

Although Mainframes are not as powerful as supercomputers, but certainly they are quite expensive
nonetheless, and many large fitrms & govemment organizations uses Mainframes to run their business
operations. The Mainframe computers can be accommodated in large air-conditioned rooms because
of its size. Super-computers are the fastest computers with large data storage capacity, Mainframes can
also process & store large amount of data. Banks educational institutions & insurance companies use
mainframe computers to store data about their customers, students & insurance policy holders.

Application

Used to process large amount of data at very high speed such as in the case of Banks/
Insurance Companies/ Hospital/ Railways...which need online processing of large number of
transactions and requires massive data storage and processing capabilities.

Popular Mainframe computers

® Fujitsu’s ICL VME
® [BM 3000 series
® Hitachi’s Z800

3. Minicomputer

Minicomputers are used by small businesses & firms. Minicomputers are also called ag
Computers”. These are small machines and can be accommodated on a disk with not as
and data storage capabilities as super-computers & Mainframes,
a single user. Individual departments of a large company or

specific purposes. For example, a production department
certain production process,

“Midrange
processing
These computers are not designed for
organizations use Mini-computers for
can use Mini-computers for monitoring

Popular Minicomputers

o K202

* Texas Instrument TI-990
s SDS-92

* IBM Midrange computers
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4. Microcomputer

Desktop computers, laptops, personal digitnl aasistant (DAY, tnbleks & snmmrtphones are all
types of mictocompiters The micro-computers are widoly uned & the fastesl prowing conmpilers
[hese compiters are the cheapest among the other thiee types ol computers | [ Mg ro-connpulers are
spectally destgned tor peneral usape like entertahmment, educition ml wotk purposes. Well known
manufhetarers of Micro-computer are 1P, Dell, Apple, Snmsung, Sony & Tanhibn el

Desktop computers, Gaming consoles, Sound & Navigation systom ol o car, Nethaoks, Notebooks
PDA'S, Tablet PC's, Smartphiones, Caleulators are oll type of Microcompulors,

Definition of computer

Hardware is the collection of physical parts of n Computor systetmn nl has shape and size and
can be feel. The most essential hardware components are Motherboard, CPU, RAM memory, 10
system, power supply, video display controller, Bus and hard chsk drive. Some of the nonmal hardware
parts you see like n mouse, keybonard, monitor and CPU are the busic components of’ & computer. But
mside the CPU box there is hard disk, motherbonrd, and RAM, video card, CPU Fan, sound card,
server components, CD/DVD drive and many more. The hardware components does change in shape
and size as in o desktop computer the CPU integrates all the components that are connected by wires
but n laptop computers the components are integrated inlo a single porlable unit. Basically the
hardware components in o Computer system are connecled through wires in order to function
properly. From power supply to network connection all are connected through wires.

Hardware Components:

The most important hardware component is Mother Board that holds all the important
components of a Computer including CPU, memory and various connectors for input/output device.
Some of the input devices like keyboard, mouse, microphone, modem, joystick, USB devices, joystick
and many more are connected for better functioning. Similarly the output devices like the computer
monitor, modem, projectors, printers etc are connecled 1o the available connectors of motherboard. It
18 the main mother board that includes graphic processors for better display screen on your monitor
There 1s CPU socket, CPU fan memory connector, super 10 chip, DIMM memory slots, IDE
connector, SATA connector, BIOS [lash chip that are the most essential components to run a Computer

system. It also integrates audio codec chip for sound and gigabit Ethernet chip for network connection
on a compuler.

There are several hardware components attached to the CPU or Central Pracessing Unil which is also
called s the brain of Computer. The CPU includes all the processors that interprets and execute
program instructions. 11 includes control unit that instructs, maintnins and also control the flow of
information, anthmetic logic unit for simple logic operations und n controller, Inside the CPU,
memory is an important component that stores all the information or data on your computer. It
includes the main memory slot called RAM (Rondom Access Memory), ROM (Read only Memory),
CMOS Dbattery, internal hard disk that is connected fo Computer system to store abupdant data and
applications, and an aptical disk drive known us CD/DVD drive that can read and write from CD or

-
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Types of Memory
Mainly computer have two types memory

l. Primary Memory / Volatile Memory.
2. Secondary Memory / Non Volatile Memory,

A. Primary Memory / Velatile Memory— Primary memory is internal memory of the computer. It
is also known as main memory and Temporary memory .Primary Memory holds the data and

instruction on which computer is currently working. Primary Memory is nature volatile. It means
when power is switched off it lost all data.

Types of Primary Memory- Primary memory is generally of two types.

1. RAM
2. ROM

1. RAM (Random Access Memory) — It stands for Random Access Memory.RAM is known as read
/writes memory. It generally refereed as main memory of the computer system. It is a temporary
memory. The information stored in this memory is lost as the power supply to the computer is
switched off. That’s why RAM is also called “Volatile M emory”

Types of RAM- RAM is also of two types:

a) Static RAM- Static RAM also known as SRAM ;retain stored information as long as the power

supply is ON. SRAM are of higher coast and consume more power .They have higher speed than
Dynamic RAM

b)Dynamic RAM- Dynamic RAM also known as DRAM, its stored information in a very short time

(a few milliseconds) even though the power supply is ON. The Dynamic RAM are cheaper and
moderate speed and also they consume less power,

2. ROM (Read Only Memory) — It stands for Read Only Memory,ROM is a Permanent Type
memory. Its content are not lost when power supply is switched off. Content of ROM is decided by the
computer manufacturer and permanently stored at the {ime of manufacturing. ROM cannot be
overwritten by the computer. It is also called “Non-Volatile Memory™,

ROM
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DVD’s. There are also points for exteral storage devices like USB, flash drive, external hard djsk to
be connected for memory storage.

Matheeboad

System Fan

Heatsink and Fan TSGR

RAM Mloduels

Computer CPU and Motherboard Hardware Components

Computer Memory

Memory is storage part in computer. It is store the data, information, programs during

processing in computer. It stores data either temporarily or permanent basis, Memory used to
Important role in saving and retrieving data,

Computer memory is measured in terms of how many bits

it can store. Here is z chart for
memory capacity conversion.

® [ byte (B) =8 bits

® I Kilobytes (KB)= 1024 bytes
® 1 Megabyte (MB) = 1024 KB
® 1 Gigabyte (GB) = 1024 MR

® 1Terabyte (TB)= 1024 GB

® 1Exabyte (EB)= 1024 PR

® 1 Zettabyte = 1024 EB

L ]

1 Yottabyte (YB) = 1024 zp

-...--.--.---.--u.---.-....--.-.._-.---. -
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Type of ROM: ROM memory is three types names are following-

I. PROM(Programmable Read Only Memory)-PROM chip is programmable ROM.it is
PROM chips (o write data once and read many.once chip has been programmed ,the recorded
information cannot be changed. PROM is also nonvolatile memory.

2. EPROM (Erasable Programmable Read Only Memory)- EPROM chip can be programmed
time and again by erasing (he information stored earlier in it. Information stored in EPROM
exposing the chip for some time ultraviolet light .

3. EEPROM (Electrically Erasable Programmable Read Only Memory)-The EEPROM is

programmed and erased by special electrical waves in millisecond. A single byte of a data or
the entire contents of device can be erased.

B. Secondary Memory / Non Volatile Memory—

Secondary Memory is external memory of the computer. It is also known as Auxiliary memory
and permanent memory. It is used to store the different programs and the information permanently.

Secondary Memory is nature non volatile, It means data is stored permanently even if power is
switched ofT.

The secondary storage devices are:

| Floppy Disks

2. Magnetic (Hard) Disk
3. Magnetic Tapes

4. Pen Drive

5. Winchester Disk

6. Optical Disk(CD,DVD)

Differences betwceen Primary and Secondary Memory

S.No. |Primary memory Secondary memory -

1 Primary memory is temporary Secondary memory is permanent o
2 Primary memory is directly accessible by| Secondary memory is not directly accessible _by_

Processor/CPU CPU ‘
3 Nature of Parts of Primary memory varies. RAM- It’s always Non-volalile in nﬁnre R r

volalile in nature. ROM- Non-volatiler

4 Primary memory devices are more expensive than| Secondary memory devices are less ex;;ﬁms-i-vé
- | secondary storage devices when compare to primary memory devices

5 The' memory devices used for primary memory are| The sccondary memory devices are magnetic nnd‘
L semiconductor memories optical memories

6 Primary memory is also known as Main memory or| Secondary memory is also known as Exlemﬂ]’
L ‘Int_ema] memory _ Mmemory or Auxiliary memory '
7 Examples RAM, ROM, Cache memory, PROM,

| |EPROM, Registers et et

Example-s; Hard Di_sk,r l%p})y_Dis]c, ‘ﬁ_ﬁi;gl1e:if; Tt_lpes_ ‘
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Primary and Secondary Memory in Computer

VidyaGyaan.com

Cache Memory

Cache memory is a very high speed semiconductor memory which can speed up the CPU. It
acts as a buffer between the CPU and the main memory. It is used to hold those parts of data and
program which are most frequently used by the CPU. The parts of data and programs are transferred
from the disk to cache memory by the operating system, from where the CPU can access them.

Advantages
CPU
The advantages of cache memory are as follows — I
¢ Cache memory is faster than main memory. L Cache —l
It consumes less access lime as compared to main i
memory. ' : l: RAM I

* It stores the program that can be executed within a . {
short period of time.

* It stores data for temporary use, ’jsmfuuo Devicos ]
]

I

L Input Devices —’
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Differences between Primary and Secondary Memory

Disadvantages

The disadvantages of cache memory are as follows —

® Cache memory has limited capacity.

® It is very expensive.

Virtual Memory

The concept of virtual memory in computer organisation is allocating memory from the hard
disk and making that part of the hard disk as a temporary RAM. In the earlier days, when the concept
of virtual memory was not introduced, there was a big troubleshooting that when RAM is already full
but program execution needs more space in RAM. The computers became unresponsive in such type
of situation since processor forced the program (o be in RAM but RAM can’t hold them because it is

already nunning out of space. To deal with this type problem the concept of virtual memory was
introduced.

The concept of virtual memory in computer organization:

Basically, virtual memory provides an illusion to the users that the PC has enough primary
memory left to run the programs. Though the size of programs i.¢. to be executed may sometimes very
bigger than the size of primary memory left, the user never feels that he needs a bigger primary
storage to run that program. When the RAM is full, but program execution needs more space in RAM.
then the operating system occupies a portion of the hard disk and uses it as a RAM. In that part of the
secondary storage, the part of the program which not currently being executed is stored and all the
parts of the program that are eventually executed are first brought into the main memory.

Hard Disc:

The hard drive, which typically provides storage for data
has four key components inside its casing -- the platter (
platters), the read/write arm (for reading and writing dat
of the read/write arm). Only the most technically profi
on the components inside a hard drive.

and applications within a computer,
for storing data), the spindle (for spinning the
a) and the actvator (for controlling the actions
cient IT professionals should attempt to work

0 vt B,
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Different component inside Hard Disc:

Platters

The platters are the circular discs inside the hard drive where the 1s and 0s that make up your files are
stored. Platters are made out of aluminum, glass or ceramic and have a magnetic surface in order (o
permanently store data. On larger hard drives, several platters are used to increase the overall capacity

of the drive. Data is stored on the (he platters in tracks, sectors and cylinders 1o keep it organized and
easier to find.

The Spindle

The spindle keeps the platters in position and rotates them as required. The revolutions-per-minute
rating determines how fast data can be written (o and read from the hard drive. A typical intemal
desktop drive runs at 7,200 RPM, though faster and slower speeds are available. The spindle keeps the
platters at a fixed distance apart from each other to enable the read/write arm to gain access. (ref 1+3)

The Read/Write Arm

The read/write arm controls the movement of the read/write heads, which do the actual reading and
writing on the disk platters by converting the magnetic surface into an electric current. The arm makes
sure the heads are in the right position based on the data that needs to be accessed or written; it's also

known as the head arm or actuator arm. There is typically one read/write head for every platter side,
which floats 3 to 20 millionths of an inch above the platter surface.

Actuator

The actuator or head actuator is a small motor that takes instructions from the drive's circuit board to
control the movement of the read/write arm and supervise the transfer of data to and from the platters.
It's responsible for ensuring the read/write heads are in exactly the right place at all times.

Other Components

As well as the casing on the outside of the hard disk that holds all of the components together, the
front-end circuit board controls input and output signals in tandem with the ports at the end of the
drive. No matter what the type of drive, it has one port for a power supply and one port for
transferring data and instructions to and from the rest of the system.
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Tracks and Sectors of a Hard disc:

Platters are organized mnto specific structures (o enable the organized storage and retrieval of data.
Each platter is broken into fracks—tens of thousands of them--which are tightly-packed concentric
circles. These are similar in structure to the annual rings of a tree (but nof similar to the grooves in a
vinyl record album, which form a connected spiral and not concentric rings).

A track holds 100 much information to be suitable as the smallest unil of storage on a disk, so each one
is further broken down into secfors. A sector is normally the smallest individually-addressable unit of
information stored on a hard disk, and normally holds 512 bytes of information. The first PC hard
disks typically held 17 sectors per track. Today's hard disks can have thousands of sectors in a single
track, and make use of zoned recording to allow more sectors on the larger outer tracks of the disk.

Track

Track Sector

i

Cluster

\Actu ator Arm

Hard Drive Types:
Currently, we can group hard drives into four types:

* Parallel Advanced Technology Attachment (PATA)
¢ Senal ATA (SATA)

* Small Computer System Interface (SCSI1)
* Solid State Drives (S5D)

® External USB HDD
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S.S.D

SSD stands for Solid State Drive. |t s the current technology this has begun to replace Hard
Disk Drives (HDD). The HDD or SDD is the hardware component in a computer that stores data. '_ﬂle
operating system (usually Windows on PCs and MacOS on Apple computers) is installed on the drive
It allows the computer (o boot into an interface that the user can navigate. When you create 2
document and save it, it is saved to your storage drive. You can also save files to external devices,
such as a flash drive or external hard drive. Without a storage drive, you wouldn’t be able to save any
files or even boot into the operating system.

e ot e e e e e —
et et et e
___________
e e i e e et -

-
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Mother board:

A motherboard (sometimes alternatively known as the mmnbonrd, system board, baseboard
planar board or logic board,[1] or colloguinlly, a mobo) is the main printed circuit board (PC13) found
m general purpose microcomputers and other expandable systema. [t holds and nllows communication
between many of the cructal electronic components ol i system, such as the central processing unit
(CPU) and memory, and provides connectors for other periphernls,

AMB Flash C-Madin Game Port! mepaq g
BIOS Chip Audio Chip - Autlo /OWN omz 27 LUBB Parts |

ITE ¥O Chip Printer Parl  LAN Connactor

Davicom
LAN Clilp

Keyboard |

Sman Card Mouse
Resder Conneclors
Connector

ATX Pover

WDA Header Conneclor

AGP Pro Slot

Sockel A
AMD Duron
Alhlon,
Alhlon XP

8X PCI Shot VIA KT400
North Endge

VIA VTB216 - 1 ol { Bl =y LT ATX12V 4-Pin
South Bridge = A Connecior
HighPalnt ' ' o T DDR DIkiM Slots
IDE RAID Chip - !

L E

4X UsB
2.0 Ports

Front Panel

Connectors CPU FANY !/

FANZ

Floppy Chassls Fan1/Fan 2 HDD IDE
Controller | Connector Connectar

2X EIDE RAID Controllors
(Support 4 UDMA 66/100/133 Devices)

Optical Disc Drive
An optical drive is a type of computer disk drive that reads and writes data from optical disks

through laser beaming technology. This type of drive allows a user to retrieve, edit and delete the
content from optical disks such as CDs, DVDs and Blu-ray disks
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Basic Terminologies

POST

Stands for "Power On Self Test. POST (or PO.S.T.) is a series of system checks run by
computers and other electronic devices when they are turned on. The results of the test may be
displayed on a screen, output through flashing LEDs, or simply recorded internally. On computer
systems, the POST operation rns at the beginning of the boot sequence, If all the tests pass, the rest
of the startup process continues aulomatically.

BIOS

BIOS (basic input/output system) are the program a personal computer's microprocessor uses
to get the computer system started after you turn it on. It also manages data flow between the

computer's operating system and attached devices such as the hard disk, video adapter, keyboard,
mouse and printer.

BOOTING

The term boot is used to describe the process taken by the computer when tumed on that loads
the operating system and prepares the system for use.

Booting, boot up, and start up are all synonymous terms and generally describe the long list of things
that happen from the pressing of the power button to a fully-loaded and ready-to-use session of an
operating system, like Windows.

What Goes 0;1 During the Boot Process?

From the very beginning, when the power button is pressed to turn the computer on, the power

supply unit gives power to the motherboard and its components so that they can play their part in the

whole system.

The first part of the next step of the boot process is controlled by BIOS and begins after the POST.
This is when POST error messages are given if there's a problem with any of the hardware.

Following the display of various information on the monitor, like the BIOS manufacturer and RAM
details, BIOS eventually hands the boot process over to the master boot code, that hands it to the
volume boot code, and then finally to the booi manager to handle the rest.

This is how BIOS finds the right hard drive that has the operating system. It does this by checking the
first sector of the hard drives it identifies. When it finds the right drive that has 4 boot loader, it loads
that into memory so that the boot loader program can then load the operating system into memory,
which is how you use the OS that's installed to the drive
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Hard (Cold) Booting V/S Soft (Warm) Booting

You may have heard the terms hard/cold booting and sofi/warm booting and wondered what
was meant Isn't booting just booting? How can you have two different types?

A cold boot is when the computer starts up from a completely dead state where the components were

previously without any power at all, A hard boot is also characterized by the computer performing a
power-on self-test, or POST.

However, there are conflicting perspectives on what a cold boot really involves. For example,
restarting a computer that's running Windows may make you think that it's performing a cold reboot
because the system appears to turn off, but it may not actually shut down the power to the
motherboard, in which case it would be applying a soft reboot.

COMPUTER SOFTWARE
Software

Software is a collection of computer programs and related data that provide the instruction for
telling a computer what to do and how to do it. A software is an interface between user and computer.
It is a set of instructions, programs that are used to give command to hardware. It

controlling, integrating and managing the hardware components of a computer
accomplishing specific tasks.

is responsible for
system and for

Types of Software
Software can be divided inio two major categories.

1. System Software.
2. Application Software.

Software

Set of programs that governs
the functioning of computer
I

1
System Software Application Software
Controls the interjial Carries out necessary operations for
Compuier operation

a specified application to function,

i

—

System

o e e

Management Progrum
1. Opernting System

2. Device Drivers

Doveloping
Software

L. Programmiug

Gonern

L. Word Processur

Purpose Soltware

Speetfic Purposel
Soltware

I Reservation System

P Langunga 2. Presentation 2. Atlendaneo Systom
3- System Utilitles 2. Langunge 3 Spreadslivon 3. Nilling System
Translalor 4. tmuge editor 4. Repart Card
4. Linker Generator, ele.
4.Loder ke
"-_——-—-—_—
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System Software

System software consists of several programs, which are directly responsible for conlrolling,
integrating and managing the individual hardware components of a computer system,

It also provides the interface between the user and component of the computer.

The purpose of system software is to insulate the applications programmer as much as possible from
the detail of the particular complex computer being used.

Depending on the functionality, the system software can be further divided into two major categories;
System management program and developing software.

1. System Management Program;

It includes an inteprated system of programs, which manages the operations of the processor,
controls input/output, manages storage resources and provides various support services. Some
common examples of system management programs are operating system, device driver and system
utilities,

Operating System:

It consists of programs , which controls, which controls, coordinates and supervises the
activities of the various components of a computer system. Its fimction is to provide link between the
computer hardware and the user.

It performs all internal management finctions (disk access, memory management, task scheduling and
user interfacing) and ensures systematic functioning of a computer system. It provides an
environment to run the programs, e, g, MS-DOS, windaws XP/2000/98, Unix Linux, ete.

The operating system performs the following functions.
L. It recognises input from keyboard, sends output to the display screen.

2. It makes sure that programs running at the same time do not interface with each other,
3. 1t is also responsible for security, ensuring that unauthorized users do not access the system.

BIOS:

The Basic Input / Qutput system (BIOS) is commonly known as System Bios. The BIOS
controls various electronic components within the main computer system The initial function of the
BIOS is to initialize system devices such as the RAM, hard disk, CD/DVD drive, video display card
and other hardwares. The BIOS sets the machine hardware into a known state that helps the operating
system to configure the hardware components, This process is known as Boeting Up.

Device Drivers:

A software, which is written with the objective of making a device functional when it is
connected to the computer is called device driver. It is a system software that acts like an interface
between the device and the user. Every device, whether it is a printer, monitor, mouse or keyboard has
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a driver program assocuated with 1t for s proper functioning

8 [Device drivers are a set of insteactions that intnshuce owr 1'C o a Jundware device

* Device drvers are not independent programs, they assists and we assisted by the opersting
system for the proper functioming

¢ System U tilities:

These programs perfonm tasks related (o the maintenance of the computer system  These are
the packages which are loaded into computer dunng time of installation of operating sysiem | hey are
used W support, enhance, expand and secure existing programs and data in the computer system

System utility mainly consists of the following functions.

1. Disk Compression |t increases the amount of information that can be stored on a hard disk by
compressing all information stored on o hard disk. This utility works automatically and the
user does not nead to be aware of 1ts existence.

L Disk Fragmenters It detects computer files whose contents are broken across several
locations on the hard disk and moves the fragments (o one location 10 increase efficiency It
can be used 1o reamange files and unused space on your hard disk

3. Backup Utilities It can make a copy of all information stored on a disk and restore enther the
entire disk or selected files.

4. Disk Cleaners It is used to find files that have not been used for a long time. This enlmy also
serves Lo increase the speed of a slow computer.

S. Anti-Virus Itis the unlity which is used to scan computer for viruses and prevent the compulsr
system files from being corrupt.

2. Developing Software:

It 1s a software which provides service required for the development and execution of
apphcation software. The progmmming languages, language translator, loader, linker are requred for
the application software development

Programming Languages:

A programming language is a primary interface of a programmer with a compater A
programmng language 1s an antificial language o express compitation that can be performed b a
computer

Fach language has its own syntax |e, the set of specific rules and expresses the logical steps of an
algorthm - programiming languages are divided 010 two eategories, Low | evel Language (L11 ) and
High Level Language (HI1 1)

l. Low Level Language (L.LL) 1 ow level language is divided into two parts

1. Machine Language It 15 sometimes, referred o as machine code or object code It is &
collection of binary digits or bits that computer reads and interprets

PR - e
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2. Assembly Language It is used to interface with computer hardware. It uses instrucied
commands as substitutions for numbers allowing human to read the code more easily than
binary. It uses English —like representation {o wrile a program,

Medium Level Language:

It serves as the bridge between raw hardware and programming layer of a compulter system, It
is designed to improve the translated code before it is executed by (he processor,

2. High Level Language (HLL) It is machine independent language and uses translator. It is also
called source code. Some commonly used high level languages are C, BASIC, FORTRAN,
PASCAL, etc.

Language Translator:

A language translator helps in canverting programming languages to machine language. The
translated program is called the object code. There are three different kinds of language translator

L. Assembler It is used to convert the assembly language into machine language (i.e.,0 or 1),
This language consists of mnemonic codes which are difficult to learn and is machine
dependent.

2. Compiler It is used to convert the source code (written in high level language) into machine
language. Compiler reads whole source code at a time and trap the errors and infonn to
programmer. For each high level lan guage, the machine requires a separate compiler.

3. Interpreter This language processor converts a high level language program into machine
language by converting it line-by-line. If there is any error in any line during execution, it will
report it at the same time and cannot resume until the error is rectified.

Linker

Alinker is a system program that links together several object modules and libraries to form a
single and coherent program (executable). The main purpose of linker is to resolve references among
files. Linker is used to determine the memory locations that code from each module will occupy and
relates its instruction by adjusting absolute references,

Loader

Loader is a kind of system software, which is responsible for loading and relocation of the
executable program in the main memory. It is a part of operating system that brin gs an executable file
residing on disk into memory and starts its execution process.

et
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Application Software

Application software is a computer sollware designed to help the user to perform singular or
multiple tasks. 1t is a set of mstructions or program designed for specific uses or applications, that
enable the user to interact with a computer . Application sofiware are also called the end-user
programs. These programs do the real work for users.

There are two nypes of application software.
I. General Purpose Software

General purpose software’s are designed to perform general tasks,

I. Word Processing Software

A word processor is a software program capable of creating, storing and printing of documents.
Word processors have the ability to create a document and make changes anywhere in the document.

This document can also be saved for modification later on or be opened on any other computer using
the same word processor.

11. Presentation software

Presentation is the practice of showing and explaining the contents of a topic to an audience or
learner visually. People , in a variety of settings and situations, use presentation software to make their
presentations more interesting and professional. e.g., marketing managers use presentation graphics to
present new marketing strategies to their superiors Sales people use this software to demonstrate
products and encourage customers to make purchases. Students use it to create high quality class
presentations. e.g., Microsoft PowerPoint, Corel presentations, Lotus Freelance Graphics etc.

1. Electronic Spreadsheets

Spreadsheet applications (sometimes referred to simply as spreadsheets) are the computer
programs that accepts data in a tabular form and allow you to create and manipulate spreadsheets
clectronically. In Spreadsheet Applications, each value exists in a cell. You can define what type of
data is in each cell and how different cells depend on one another. The relationships between cells are

called Formulas and the names of the cells are called Labels, E.g., Microsoft Excel, Corel Quattro Pro,
Lotus 1-2-3 etc.

IV. Database Management System (DBMS)

A DBMS (Database Management System) refers to the sofiware {hat is responsible for

maintaining and utilizing a database. It enables a user (o define, create and maintain the datab
provide controlled access on if. A database is a collection
multiple applications.

sorting,
ase and
of integmted data stored together to serve

€.z, Microsoft Access, Corel Paradox, Lotus Approach etc.
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V. Desktop Publishing Software

Desktop publishing software is a tool for graphic designers and non-designers to create visual
communications for professional or desktop printing as well as for online or on screen electronjc
publishing.

Complete Desktop Publishing (DTP) involyes the combination of type setting (choosing font and
the text layout), graphic design, Page layout (how it all fits on the page) and printing the document.
e.g., Quark Express, Adobe Page Maker, 3B2, Corel Draw, Corel Ventura Illustrator etc.

VI. Graphics Software

Graphics Software or image editing sofiware is an application program or collection of programs
that enables a person to manipulate visual images on a computer system. Most graphics software have
the ability to import and export one or more graphics file formats. Typical graphics software enables
data to be plotted as line chart, bar chart and pie chart. e.g., Adobe Photoshop, Pizza, Microsoft

Publishes etc.

’

VIIL. Multimedia Software

Multimedia includes a combination of text, audio, still images, animation, video or interactivity
content forms. The term is used in contrast to media which uses only rudimentary computer display
such as text only or traditional forms of printed or hand produced materjal.

2. Specific Purpose Software
Specific purpose software are designed to perform specific tasks. This type of application
software generally has one purpose to execute.

Some of the specific purpose application software s are described below

L. Inventory Management System and Purchasing System.

It is an attempt to balance inventory needs and requirement to minimize total cost, resulting from
obtaining and holding an inventory. Inventory is a list of goods and materials available in a stock.
Inventory management system is generally used in departmental stores or in an organization to keep
the records of the stock of all the physical resources.

I1. Payroll Management System.

Payroll management system is used by all modem organisations (o cncompass every employee of
the organisation who receives a regular wage or other compensation, All different payment methods
are calculated by the payroll software and the appropriate Pay checks are issued.

I11. Hotel Management System

Hotel management system refers to the management techniques used in the hotel sector, These

can include hotel administration, accounts, billing, marketing, housekeeping, front office or front
desk.
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IV. Reservation System

A reservation system or central reservation system (CRS) is a computerized system used to store
and retrieve information and conduct transactions related to air travel, hotels, car rental, or other
activities. It is an application software which is commonly seen at railway reservation offices, this
software helps the concerned department to automatically check the availability of the seats or berths
of any train and any particular data with incomparable speed.

V. Report Card Generator

It is an application software which is commonly used in schools by the examination department
to prepare and generate the report cards of the students. It performs all possible mathematical
calculations and checks whether a student can be promoted to the next class or not. It can also be used
to calculate the class wise ranking of a student.

V1. Accounting software

Accounting software is an application software that records and processes accounting transactions
within functional modules such as accounts payable, accounts receivable, payroll and trial balance. It
works as an accounting information systen.

There are several types of accounting sofiware & as fotlows
{a) Accounts payable Soflware.
(b) Bank Reconciliation Software.

(¢) Budget Management Software, etc.

VII. HR Management System

It refers to the systems and processes at the intersection between human resource management
(HRM) and information technology. The function of HR department is generally administrative and
common to all organisations. e.g., Effective Staff, Cezanne HR etc.

VIII. Attendance System

Attendance system is an application software designed to track and optimize the presence of a
person/ student in an organisation or school. Now-a-days, attendance system can be integrated with
customer’s existing time/attendance recording devices like Biometrics/ Access cards. Attendance
management can be done in two ways

(a) Biometric Integration

(b) Manually Attendance Integration

IX. Billing System
It refers to the software that is used (o perform the billing process. It handles the tracking of

ladled products and services delivered to a customer or set of customers. e.g., Billing Tracker, Killing
etc.
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Internet

The Internet, sometimes called simply "ihe Nel," is a worldwide system of computer networks
a network of networks i which users al iy one compuier can, il ithey have permissjon, get
information fiom any other computer (and somelimes falk directly to users at other compqters). It was
conceived by the Advanced Researcy Projecis Agency (ARPA) of the U.S. government in 1969 and
was (st knnown as the ARPANel, The original aim was to create a network l!l‘ﬂF wm'lfld allmv' users of a
research computer al one universily (o "talk (0" research computers al other umiversities. A side benefit
ol ARPANet's design was thal, becnuse messuges could be routed or rerouted in more than one
direction, the network could continye (o Tunction even if parls of it were destroyed in the event of a
milltary nttnek or ather disaster

Toduy, the Internet is n public, cooperalive and self-sustaining facility accessible to hundreds
of millions of peaplo worldwide, Physically, the Internet uses a portion of the total resources of the
curvently existing public telecommunication networks. Technically, what distinguishes the Internet is
s use ol u set of protocols called TCPAP (for Transmission Conlrol Protocol/Internet Protocol), Two

recent adaptations of Intemet lechnology, the intranet and he exiranel, also make use of the TCP/IP
protocol.

The most widely used part of the Interet is the World Wide Web (ofien abbreviated "WWwW"
or called "the Web"), Its owstanding feature is hyperiext, o method of instant cross-referencing, In
most Web sites, certain words or phrases appear in text of a different color than the rest; ofien this text
18 also underlined. When you select one of these words or phrases, you will be transferred to the site or
page that is relevant to this word or phrase. Somelimes there are butlons, images, or portions of
Images that are "clickable," If you move (he poinler over a spot on a Web site and the pointer changes
into a hand, this indicaies that you can click and be transf crred to another site.

Using the Web, you have access {o billions of pages of informatiorn. Web browsing is done
with a Web browser, the most popular of which are Chrome, Firefox and Intemet Explorer. The
appearance of a particular Web sile may vary slightly depending on the browser you use, Also, later
versions of'a particular browser are able (o render more "bells and whistles" sucl; as animation, virtua|
reality, sound, and music files, than earlier versions.,

The Internet has continued (o grow and evolve aver the years of its existence. IPv6, for
example, was designed (o anticipate enormous future expansion in the namber of available 1p
addresses. In a related development, ihe Intemel of Things (IoT}) is the burgeoning environment in

which almost any entity or object can be provided with a unique identifier and the ability to transfer
data sutomatically over the Interne,

E-mail

Short for electronic mall, e-mall or emaf I indormation

Stored on a computer that is
exchunged between [Wa users over lglg;&uuwmg_mgm Moro plainly

» e mail 18 0 message (hat ay

contain lext, files, imnges, or other attachments sen through n network to o specified individual or
group of’ individunls,

e o v
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The first e-mail was sent by Ray Tomlinson in 1971, Tomlinson sent
test e-mail message, containing the text "something like QWERTYUIOP "
the e-mail to himself, the e-mail message was still tran

the e-mail to himself as a
However, despite sending
smilted through ARPANET,

By 1996, mare electronic mail was being sent than pastal mail.

Some early email systems required (he author and the recipient to both be online at the same

time, in common with instant messaging. Today's email sysiems are based on a store-and-forward

model. Email servers accept, forward, deliver, and store messages, Neither the users nor their

computers are required to be online simultaneously; they need to connect only briefly, typically to a
mail server or a webmail interluce, for as long as it takes

BROWSER:

lo send or receive messages.

Definition - What does Web Browser mean?

A web browser is a software program that allows a user to locate, access, and display web pages. In
common usage, a web browser is usually shortened to "browser."

Browsers are used primarily for
displaying and accessing websites on the internet, as well as other content created using languages
such as Hypertext Markup Language (HTML) and Extensible Markup Language (XML),

Browsers translate web pages and websites delivered usin & Hypertext Transfer Protocol (HTTP) into
human-readable content. They also have (he ability to display other protocols and prefixes, such as
secure HTTP (HTTPS), File Transfer Protacol (FTP), email handling (mailto:), and files (file:). In

addition, most browsers also support external plug-ins required to display active content, such

as in-
page video, audio and game content.

Common browsers include Internet Explorer from Microsoft, Firefox from Mozilla, Google Chrome,

Safari from Apple, and Opera. All major browsers have mobile versions that are li ghtweight versions
for accessing the web on mobile devices.

(HOW POPULAR WEB BROWSERS Wk

Mozilla .rc}osoft
Firefox Internet
0 Explorer
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Number system:

The technique to represent and work with numbers is called number system. Decimal number
system is the most common number system. Other popular number systems include binary number
system, octal number system, hexadecimal number syslem, elc,

Decimal Number System:

Decimal number system is a base 10 number system having 10 digits from 0 to 9. This means
that any numerical quantity can be represented using these 10 digits. Decimal number system is also a
positional value system. This means that the value of digits will depend on its position. Let us take an
example to understand this.

Say we have three numbers — 734, 97| and 207. The value of 7 in all three numbers is different—
* In 734, value of 7 is 7 hundreds or 700 or 7 x 100 or 7 x 102

* In 971, value of 7 is 7 tens or 70 or 7 x 10 or7 x 101
* In207, value Of7 is 7 unitsor 7 or 7 x 1 or 7 x 1090

The weightage of each position can be represented as follows —

10% 104 103 102 ' 10! ’ 100 l

In digital systems, instructions are given through electric signals; varation is done by varying the
voltage of the signal. Having 10 different voliages to implement decimal number system in digital
equipment is difficult. So, many number systems that are easier to implement digitally have been
developed. Let’s look at them in detail.

Binary Number System:

The easiest way to vary instructions through electric signals is two-state systemt — on and off
On is represented as 1 and off as 0, though 0 is not actually no signal but signal at a lower voltage. The
number system having just these two digits — 0 and 1 — is called binary number system.

Each binary digit is also called a hit. Binary number system is also positional value system, where
each digit has a value expressed in powers o' 2, as displayed here.

(= = [ = =T« =]

In any binary number, the rightmost digit is called least significant bit (LSB) and lefimost digit 1s
called most significant bit {MSB).

| - | I
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And decimal equivalent of this number is sum of product of each digat with s positional value
10102 = 1+24 4 1:23 + 022 4 121 4 0x20

*16+8B+04+2+0

. = 2610

Octal Number System:

Octal number system has eight digits -~ 0, 1, 2, 3. 4. 5, 6 and 7. Octal number system is also a
positional value system with where each digit has its value expressed in powers of 8, as shown here

a8 g4 @2 B atl 8

Decumal equivalent of any octal number is sum of product of each digit with its positional value
7268 = 7+82 4 2x81 + 680

=448+ 16 + 6

= 47010

Hexadecimal Number System:

Octal number system has 16 symbols - 0 to 9 and A to F where A
so on tll F. Hexadectmal number system is also a positional value
value expressed in powers of 16, as shown here —

is equal to 10, B is equal to 11 and
system with where each digt has s

[

; 163 164 167 162 162 16°
; 1

Decimal equivalent of any

hexadecimal number is sum of product of each digit with its positional
value.

2TFB16 = 27163 + 7-162 + 15%16] + 10x160
“ 8192 + 1792 + 240 +10
“ 1023410

Number System Relationship:

The following table depicts the relationship between tlectnal,

binary, octal and hexadecimal number
systems

BINARY DECIMAL OCTAL HEXADECIMAL
0000 0 D 0

0001 1 1 I

Se— e o,
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BINARY DECIMAL OCTAL HEXADECIMAL

0000 0 0 0
0001 1 1
0010 2 2 2
0011 3 3 3
0100 4 4 4
0101 5 5 3
0110 6 6 6
0111 7 ¥ ¥
1000 8 10 g
1001 9 11 9
1010 10 12 A
1011 11 13 B
1100 12 14 C
1101 13 15 D
1110 14 16 E
1111 15 17 F

As you know decimal, binary, octal and hexadecimal number systems are positional value number
systems. To convert binary, octal and hexadecimal to decimal number, we just need to add the product

of each digit with its positional value. Here we are going to leam other conversion among these
number systems.

Decimal to Binary conversion:

Decimal numbers can be converted to binary by repeated division of the number by 2 while recordin g
the remainder. Let’s take an example to see how this happens,

Remainder

2 43

2 21 1 MSB
2 10 1

2 5 4]

2 2 1

2 1 o]

Q 1 LSB

The remainders are to be read from botiom to top to obtain the binary equivalent.

4310= 1010112
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Decimal to Octal conversion:

Decimal numbers can be converted to octal by repeated division of the number by 8 while recording
the remainder. Let’s take an example to see how this happens,

Remainder
8 473
8 59 1 MsD
8 7 3 *
Q 7 LSD

Reading the remainders from bottom to top,
47310 =7318

Decimal to Hexadecimal conversion:

Decimal numbers can be converted to octal by repeated division of the number by 16 while recording
the remainder. Let’s take an example to see how this happens.

Remainder
16 423
16 26 74
16 1 A 1
8] 1

Reading the remainders from bottom to top we get,

42310=1A716

Binary to Octal conversion and Vice Versa
To convert a binary number to octal number, these steps are followed —

* Starting from the least significant bit, make groups of three bits.

* If there are one or two bits less in making the groups, 0s can be added after the most significant
bit

 Convert each group into its equivalent octal number

Let’s take an example to understand this.

10110010101

Page No - 35 of 36 BQuul/Instructorfcomputer) STCAGP



Notes on . (LT ) Computer Subject Code - MRT-14
Module - MJI & MJP(C, W, D, Elect)

00#0‘ii‘l##i‘.““0'!lt..ilt..tt.!!.‘tll.t.##".il!.#.‘t‘ti.‘tﬂ'“#‘t.“'i‘t! Fhhannw
101100101012 = 26258

To convert an octal number to binary, each octal digit is converted 1o its 3-bit binary equivalent
according to this table.

Octal Digit 01 2 3 4 5 6 7

Binary Equivalent 000 001 010 011 [00 101 110 111
546738 = 1011001101110112

Binary to Hexadecimal conversion:

To convert a binary number to hexadecimal number, these steps are followed —
* Starting from the least significant bit, make groups of four bits.

* Ifthere are one or two bits less in making the groups, Os can be added after the most significant
bit.

* Convert each group into its equivalent octal number.

Let’s take an example to understand this.

1 01 10110101

11 0110110101
' R

D B

101101101012 =DB516

To convert an octal number to binary, each octal digit is converted to its 3-bit binary equivalent.

>E>>O><<<
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