Basic Concepts of Computer

Computer isan electronic device which is used to store the data, as per given instructionsit gives results
quickly and accurately.

COMPUTER : Computer is an electronic machine which processes raw data to give meaningful
informations.

It accepts information(in the form of digitalized data) and manipulatesit for some result based on a

program.
. Data : Datais araw materia of information.
. Information : Proper collection of the datais called information.

Characteristics of Computer

1. Speed: - Asyou know computer can work very fast. It takes only few seconds for cal culations that
we take hours to complete. Y ou will be surprised to know that computer can perform millions
(1,000,000) of instructions and even more per second.

2. Accuracy: - The degree of accuracy of computer isvery high and every calculation is performed
with the same accuracy. The accuracy level is 7

determined on the basis of design of computer. The errorsin 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. Y ou may use
your computer to prepare payroll dips. Next moment you may useit 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

6. No 1Q: - Computer isadumb 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 Fedling: - 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 alarge amount of data. Y ou
can also store datain secondary storage devices such as floppies, which can be kept outside your
computer and can be carried to other computers.

History and Evolution of Computers

Theword COMPUTER was first used in abook named as” The Y oung Mans Gleanings” written by
English writer Richard Braithwait. “ | haue read the truest computer of Times, and the best
Arithmetician that euer breathed, and he reduceth thy dayes into a short number” is the line taken
from that book which first used the word COMPUTER.

The answer to the question “Who invented the computer?’ is not asimple one. Because it isnot a
single machine but a collection of different complicated parts,so development of each part can be
considered as a separate invention. Many Scientists have contributed to the history of computers. Let
us go through various computing devices which were developed prior to the existing computer.

Abacus

Many centuries ago when man started to count the numbers, he thought of a device which can trace
the numbers and thus came the existence of ABACUS. It was the first counting device which was
developed in China more than 3000 years ago. The name Abacus was obtained from Greek word
Abax which means slab. This device basically consists of arectangular wooden frame and beads.

Napier 's Bones

It is adevice which contains a set of rods made of bones. It was developed by John Napier, a Scottish
Mathematician and hence the device was named as Napier’ s Bones. The device was mainly
developed for performing multiplication and division. Later in 1614 he a so introduced logarithms.,

Pascaine
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Pascaline is a cal cul ating machine developed by Blaise Pascal, a French Mathematician. It was the
first device with an ability to perform additions and subtractions on whole numbers. The deviceis
made up of interlocked cog wheels which contains numbers 0 to 9 on its circumference. When one
wheel completesits rotation the other wheel moves by one segment. Pascal patented this devicein
1647 and produced it on mass scale and earned a handful of money.

Punched Card System

Punched Card System is used for storing and retrieving data. This was invented by Herman Hollerith,
an American Statistician in US Census Bureau. The system stores the data coded in the form of
punched Tabulator

Herman Hollerith aso invented Tabulator which was the first step towards programming. The first
tabulator which he invented in 1890 was used to operate only on 1890 census cards. Ashewas a
statistician in census bureau, he developed devices to simplify the tasks related to his department.

Later in 1906, Type 1 tabulator was developed with a plug board control panel which allowed it to do
different jobs without being rebuilt. His inventions were the basis for the modern information
processing industry.

Digital Era

Coming to the digital era, Binary system made its entry into the computer world. According to this
system, 0'sand 1's were used. This system was suggested by Claude Shannon, an American
Mathematician.

Thefirst electronic computer was built by Dr. John Vincent Atanasoff, a Physics Professor and
Clifford Berry. The computer was names as ABC(Atanasoff-Berry Computer). This computer used
vacuum tubes for data storage. It was designed mainly for solving systems of simultaneous equations.

In 1946, General Purpose Computer was devel oped which contained 18000 valves and used to
consume 100kilowatts of power and weighted several tonnes.

Transistors

In 1947, Transistors were introduced into the computers. With the introduction of transistors,
computations were simpler and faster.



Computer Generations:-
First Gernation Computers 1942 to 1959 (Vacuum Based)

Thisfirst generation computers utilized vacuum tubes and magnetic cores. Use of magnetic drum for
primary storage. Heat and size problems. Magnetic tape replaced punched cards as secondary storage.
Programmed in machine language. The use of the vacuum tube in computersis usually regarded as
the beginning of the computer age. Some examples are IBM 650 & 701, UNIVAC, EDVAC and
ENIAC.

Characteristics

Based on vacuum technol ogy

Only machine language is supported
Costly and unreliable

Bigger size and portability issues
Heat generation issues
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Slow input / output devices

Second Generation of Computers 1959 to 1965 (Transistor Based)

Use of solid state components (transistors and diodes). Smaller in size compare to 1% generation
faster processing speeds. Increased memory with faster accesstimes. In primary storage magnetic
core were used and magnetic tape for secondary storage. Programmed in high level machine or
symbolic language like FORTRAN, COBOL. The computers used multi programming operating
system. Examples of Second generation of computersare IBM 1620, IBM 7094, CDC 1604 & 3600
and UNIVAC 1108

Characteristics

1. Morereliable than 1% generation computers

2. Used assembly languages



Improved accuracy

Data cal culated in microseconds
Costly

Air Condition needed

Maintenance required
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Heating issues existed
Third Generation of Computers 1965 to 1970 (Integrated Circuit)

In third generation computers integrated circuit took place of transistors where an 1C has many
transistors, resistors. Jack Kilby invited the circuit. This development Increased input/output,
processing and storage capabilities. The time frame was measured in nanoseconds and then
picoseconds, and computer memory became volatile. Time sharing and multiprogramming problem
and procedure oriented programming languages. Minicomputers came into widespread use. Examples
of third computer generation PDP (personal Data Processor), IBM 360 Series UNIVAC 1106/ 1108,
Honeywell 6000 series

Characteristics

1. Integrated circuits were used
Reliable and smaller in size
Increased commercial production
Costly

Lesser electricity and maintenance
A.C needed

High level languages

Used for general purpose
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Mouse and Keywords were used as Input devices
Fourth Generation Computers 1970 — 1980 (VLS| Microprocessor)

The computers of fourth generation based on Very Large Scale Integrated Circuits VLSI. VLS
circuits with 5000 transistors in a single chip which made possible the microcomputers of fourth
generation. The very first microprocessor produced by Ted Hoff and introduced by in November
1971 as Intel 4004 to the general public. This generation computer are more powerful, reliable and
more affordabl e than the previous one. It gave birth to the personal computer revolution. The



examples of fourth generation computers are CRAY -1 & CRAY X-MP (Super Computers), Apple,
IBM and Macintosh.

Characteristics

VLS technology were used

Very Cheap, reliable and portable
Virtual memory

Distributed operating system
Revolution of Personal Computers
Compact design

Internet concept introduced

No Air condition needed
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Development in computer networks
10. Easily availableto general public
11. High level languages used C, C++ and DBASE etc.

Fifth Generation of Computers 1980-Onward (UL S| Microprocessor)

In the fifth computer generation upgraded to Ultra Large Scale Integration (UL SI) circuits. This
devel opment became possible of microprocessor chip development having millions of electronics
components. 5th Generation Computers capabl e of reasoning, learning, making inferences, and
otherwise behaving in ways usually considered the exclusive province of humans. These machines
were equipped with massive primary storage capabilities and extremely fast processing speeds
Software was proliferated and got much cheaper. This generation is based on Artificial Intelligence
(Al). The examples of fifth generation computers are Laptops, Desktops, Note and Ultra Books.

Characteristics

1. ULS Circuits

2. Based on parallel processing

3. Based on Artificial Intelligence (IA)

4. Based on Neutral Language Processing

5. User friendly interface

6. More compact design

7. Cheaper Rates and availability to General Public



8. In5" generation High Level Languages are using like Java, C++ etc.
Classification of Computers:-

Computers differ based on their data processing abilities. They are classified according to purpose,
data handling and functionality.

According to purpose, computers are either genera purpose or specific purpose. General purpose
computers are designed to perform arange of tasks. They have the ability to store numerous
programs, but lack in speed and efficiency. Specific purpose computers are designed to handle a
specific problem or to perform a specific task. A set of instructionsis built into the machine.

According to data handling, computers are analog, digital or hybrid. Analog computers work on the
principle of measuring, in which the measurements obtained are trand ated into data. Modern analog
computers usualy employ electrical parameters, such as voltages, resistances or currents, to represent
the quantities being manipulated. Such computers do not deal directly with the numbers. They
measure continuous physical magnitudes. Digital computers are those that operate with information,
numerical or otherwise, represented in a digital form. Such computers process datainto a digital
value (in Osand 1s). They give the results with more accuracy and at afaster rate. Hybrid computers
incorporate the measuring feature of an analog computer and counting feature of adigital computer.
For computational purposes, these computers use analog components and for storage, digital
memories are used.

According to functionality, computers are classified as :
Analog Computer

An analog computer (spelt analogue in British English) isaform of computer that
uses continuous physical phenomena such as e ectrical, mechanical, or hydraulic quantities to model
the problem being solved.

Digital Computer

A computer that performs cal culations and logical operations with quantities represented as digits,
usually in the binary number system

Hybrid Computer (Analog + Digita)
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A combination of computers those are capable of inputting and outputting in both digital and analog
signals. A hybrid computer system setup offers a cost effective method of performing complex
simulations.

On the basis of Size

Super Computer

Mainframe Computer

A very large and expensive computer capable of supporting hundreds, or even thousands, of users
simultaneoudly. In the hierarchy that starts with a ssimple microprocessor (in watches, for example) at
the bottom and moves to supercomputers at the top, mainframes are just below supercomputers. In
some ways, mainframes are more powerful than supercomputers because they support more
simultaneous programs. But supercomputers can execute a single program faster than a mainframe.

Mini Computer

A midsized computer. In size and power, minicomputers lie between workstations and mainframes.
In the past decade, the distinction between large minicomputers and small mainframes has blurred,
however, as has the distinction between small minicomputers and workstations. But in general, a
minicomputer is a multiprocessing system capable of supporting from 4 to about 200 users
simultaneoudly.

Micro Computer or Personal Computer

» Desktop Computer: a personal or micro-mini computer sufficient to fit on a desk.

« Laptop Computer: a portable computer complete with an integrated screen and keyboard. It is
generally smaller in size than a desktop computer and larger than a notebook computer.

» Palmtop Computer/Digital Diary /Notebook /PDAs: a hand-sized computer. Palmtops have no
keyboard but the screen serves both as an input and output device.

Workstations

A terminal or desktop computer in a network. In this context, workstation isjust a generic term for a
user's machine (client machine) in contrast to a"server" or "mainframe.”
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Application of Computers:-

Education :

Getting the right kind of information is a major challenge as is getting information to make sense.
College students spend an average of 5-6 hours aweek on the internet.Research shows

that computers can significantly enhance performance in learning. Students exposed to the internet
say they think the web has hel ped them improve the quality of their academic research and of their
written work. One revolution in education is the advent of distance learning. This offers avariety of
internet and video-based online courses.

Headth and Medicine:

Computer technology is radically changing the tools of medicine. All medical information can now
be digitized. Softwareis now able to computer the risk of a disease. Mental health researchers are
using computers to screen troubled teenagers in need of psychotherapy. A patient paralyzed by a
stroke has received an implant that allows communication between his brain and a computer; asa
result, he can move a cursor across a screen by brainpower and convey simple messages.

Science:

Scientists have long been users of it. A new adventure among scientistsis theidea of a
“collaboratory”, an internet based collaborative laboratory, in which researchers all over the world
can work easily together even at a distance. An example is space physics where space physicists are
allowed to band together to measure the earth’ s ionosphere from instruments on four parts of the
world.

Business:
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Business clearly see the interest as away to enhance productivity and competitiveness. Some areas of
business that are undergoing rapid changes are sales and marketing, retailing, banking, stock trading,
etc. Sales representatives not only need to be better educated and more knowledgeable about their
customer’ s businesses, but also must be comfortable with computer technology. The internet has
become a popular marketing tool. The world of cybercash has come to banking — not only smart
cards but internet banking, electronic deposit, bill paying, online stock and bond trading, etc.

Recreation and Entertainment:

Our entertainment and pleasure-time have al so been affected by computerization. For example:

i) In movies, computer generated graphics give freedom to designers so that special effects and even
imaginary characters can play apart in making movies, videos, and commercials.

ii) In sports, computers compile statistics, sell tickets, create training programs and diets for athletes,
and suggest game plan strategies based on the competitor’ s past performance.

iii) In restaurants, almost every one has eaten food where the clerk enters an order by indicating
choices on arather unusual looking cash register; the device directly entersthe actual datainto a
computer, and cal culates the cost and then prints areceipt.

Government:

Various departments of the Government use computer for their planning, control and law
enforcement activities. To name afew — Traffic, Tourism, Information & Broadcasting, Education,
Aviation and many others.

Defence:

There are many uses computers in Defence such as:

1) Controlling UAV or unmanned air-crafts an example is Predator. If you have cable | would
recommend watching the shows “ Future Weapons' and “Modern Marvels'. The show future weapon
gives an entire hour to the predator.

2) They are also used on Intercontinental Ballistic Missiles (ICBMs) that uses GPS and Computers to
help the missile get to the target.
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3) Computers are used to track incoming missiles and help slew weapons systems onto the incoming
target to destroy them.

4) Computers are used in helping the military find out where all their assets are (Situational
Awareness) and in Communications/Battle Management Systems.

5) Computers are used in the logistic and ordering functions of getting equipments to and around the
battlefield.

6) Computers are used in tanks and planes and ships to target enemy forces, help run the platform and
more recently to help diagnose any problems with the platforms.

7) Computers help design and test new systems.

Sports:

Analyzing Movements

The best athletes pay close attention to detail. Computers can slow recorded video and allow people
to study their specific movements to try to improve their tendencies and repair poor habits.

Writers

Many sportswriters attend several sporting events a week, and they take their computers with them to
write during the game or shortly after while their thoughts are fresh in their mind.

Scoreboard

While some scoreboards are manually updated, most professional sports venues have very modern
scoreboards that are programmed to update statistics and information immediately after the
information is entered into the computer.

Safety

Computers have aided in the design of safety equipment in sports such as football helmets to shoesto
mouth guards

Input Devices:-



Following are some of the important input devices which are used in a computer —

e Keyboard
e Mouse

e Joy Stick

e Light pen
o Track Bal
e  Scanner

e Graphic Tablet

e Microphone

e Magnetic Ink Card Reader(MICR)
e Optical Character Reader(OCR)

o Bar Code Reader

e Optica Mark Reader(OMR)

Keyboard

Keyboard is the most common and very popular input device which helpsto input datato the
computer. The layout of the keyboard islike 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.

Mouse

Mouse is the most popular pointing device. It is a very famous cursor-control device having a small
palm size box with around 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 awheel 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.

Joystick



Joystick is also a pointing device, which is used to move the cursor position on a monitor screen. Itis
astick having a spherical ball at its both lower and upper ends. The lower spherical ball movesina
socket. Thejoystick can be moved in all four directions.

Light Pen

Light pen isa pointing device similar to apen. 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 asmall tube.

Track Ball

Track ball isan input device that is mostly used in notebook or laptop computer, instead of a mouse.
Thisisaball whichis haf inserted and by moving fingers on the ball, the pointer can be moved.

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 isto be transferred to the hard disk of the computer for
further manipulation.

Digitizer

Digitizer isan input device which converts analog information into digital form. Digitizer can convert
asignal from the television or camerainto a series of numbers that could be stored in acomputer.
They can be used by the computer to create a picture of whatever the camera had been pointed at.

Microphone

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

Magnetic Ink Card Reader (MICR)

MICR input deviceis 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.

Optical Character Reader (OCR)

OCRisaninput device used to read a printed text.



OCR scans thetext optically, character by character, converts them into a machine readabl e code, and
stores the text on the system memory.

Bar Code Readers

Bar Code Reader is a device used for reading bar coded data (datain the form of light and dark lines).
Bar coded datais generally used in labelling goods, numbering the books, etc. It may be a handheld
scanner or may be embedded in a stationary scanner.

Optical Mark Reader (OMR)

OMR isa special type of optical scanner used to recognize the type of mark made by pen or pencil. It
is used where one out of afew alternativesis to be selected and marked.

Output Devices:-

Following are some of the important output devices used in a computer.

¢ Monitors
e Graphic Plotter

e Printer

Monitors

Monitors, commonly called as Visual Display Unit (VDU), are the main output device of a computer.
It formsimages from tiny dots, called pixelsthat are arranged in arectangular form. The sharpness of
the image depends upon the number of pixels.

There are two kinds of viewing screen used for monitors.

e Cathode-Ray Tube (CRT)
e FHat-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 awhole character,
such asthe letter ‘€' in the word help.



Flat-Panel Display Monitor

The flat-panel display refersto a class of video devices that have reduced volume, weight and power
requirement in comparison to the CRT. Y ou 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.
The flat-panel display is divided into two categories —

o Emissive Displays — Emissive displays are devices that convert electrical energy into light. For
example, plasma panel and LED (Light-Emitting Diodes).

e Non-Emissive Displays — Non-emissive displays use optical effectsto 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 —

e Impact Printers

e 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 are the following —

e Very low consumable costs
e Verynoisy
e Useful for bulk printing due to low cost

e Thereisphysica contact with the paper to produce an image
These printers are of two types —

e Character printers



e Lineprinters

Character Printers

Character printers are the printers which print one character a atime.
These are further divided into two types:

e Dot Matrix Printer(DMP)

Dot Matrix Printer

In the market, one of the most popular printersis Dot Matrix Printer. These printers are popular
because of their ease of printing and economical price. Each character printed isin the form of
pattern of dots and head consists of aMatrix of Pins of size (5*7, 7%9, 9*7 or 9*9) which come out to
form a character which iswhy it is called Dot Matrix Printer.

Advantages

e Inexpensive
e Widdy Used
e Other language characters can be printed

Disadvantages

e Slow Speed
e Poor Quality

Daisy Whed

Head islying on awheel and pins corresponding to characters are like petals of Daisy (flower) which
iswhy it is called Daisy Wheel Printer. These printers are generally used for word-processing in
offices that require afew lettersto be sent here and there with very nice quality.

Advantages

e Morerdiablethan DMP



e Better quality

e Fonts of character can be easily changed
Disadvantages

e Sower than DMP
e Noisy

e Moreexpensive than DMP

Line Printers

Line printers are the printers which print oneline at atime.
These are of two types —

e Drum Printer
e Chain Printer

Drum Printer

This printer islike adrum in shape henceit 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
e Very high speed
Disadvantages

e Very expensive

e Characters fonts cannot be changed

Chain Printer



In this printer, achain of character setsis used, henceit is called Chain Printer. A standard character
set may have 48, 64, or 96 characters.

Advantages

e Character fonts can easily be changed.

o Different languages can be used with the same printer.

Disadvantages

e Noisy

Non-impact Printers

Non-impact printers print the characters without using the ribbon. These printers print a complete
page at atime, thus they are also called as Page Printers.

These printers are of two types —

e Laser Printers
e Inkjet Printers

Characteristics of Non-impact Printers

e Faster than impact printers
e They are not noisy
e High quality

e 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.

Advantages

e Very high speed
e Very high quality output



e Good graphics quality

e  Supports many fonts and different character size

Disadvantages

e Expensive

e Cannot be used to produce multiple copies of adocument in asingle printing

Inkjet Printers

Inkjet printers are non-impact character printers based on arelatively new technology. They print
characters by spraying small drops of ink onto paper. Inkjet printers produce high quality output with
presentabl e 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

e High quality printing
e Morereliable

Disadvantages

e Expensive as the cost per pageis high

e Slow as compared to laser printer

COM:-

Computer Output Microfilm (COM) is a system that converts stored data directly to microfilm or microfiche. | know around ten
people who used to sell Bell & Howell Computer Output Microfilm systems as far back as the 1960s to the 1980s. It almost
seems to be a prerequisite for salespeople in the micrographics industry from that era.

COM recorder

Computer Output Microfilm systems are still used today, mostly by organizations who need to store payroll, accounting,
insurance, inventory, or employee data. Yet because most of these organizations have outputted the Computer Qutput Microfilm
to microfiche, they have to manually search for a record and use a reader printer to save out a particular file.



CPU:-

The full form of CPU is Central Processing Unit. Alternatively, it is aso known by the name of processor,
microprocessor or a computer processor. A CPU is an electronics circuit used in a computer that fetches
the input instructions or commands from the memory unit, performs arithmetic and logic operations and

stores this processed data back to memory.

A CPU or Central Processing Unit isthe heart of acomputer and is installed in a socket specified on
a motherboard. Since a CPU performs alot of calculations at a high speed, it gets heat up quickly. To cool
down the temperature of a CPU acooling FAN isinstalled onit.

Description

It's a microprocessor chip developed by Intel, AMD or any other company.

CPU speed depends upon the clock frequency, higher the clock frequency more number of
instructions can be executed per second.

Clock frequency is measured in MHz or GHz.

CPU word size is the largest number of bits that can be handled by CPU in one clock cycle. Itis

either 8, 16, 32, 64 or 128 hit.

Thisword size value determines number of bit processor i.e. 8-bit processor, 16-bit processor, 32

bit processor etc.

CPU performance also depends upon the RAM, bus speed and cache size as well.

Called as heart of the computer.

Block diagram
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Control Unit

The Control Unit isan internal part of a CPU that co-ordinates the instructions and data flow between
CPU and other components of the computer. It isthe CU that directs the operations of a central
processing unit by sending timing and control signals.

Arithmetic Logic Unit

The ALU isaninterna electronic circuitry of a CPU that performs al the arithmetic and logical
operationsin acomputer. The ALU receives three types of inputs.

e Control signal from CU ( Control Unit)
o Data(operands) to be operated
o  Status information from operations done previoudly.

When all the instructions have been operated, the output that consists of datais stored in memory and a
statusinformation is stored in interna registers of a CPU.

Working of a CPU

All the CPUs regardless of their origin or type performs a basic instruction cycle that consists of three
steps named Fetch, decode and Execute

Fetch

A program consists of a number of instructions. Various programs are stored in memory. During this step,
the CPU reads instruction that isto be operated from a particular address in the memory. The program
counter of CPU keeps the record of address of the instructions.

Decode

A circuitry called instruction decoder decodes all the instructions fetched from the memory. The
instructions are decoded to various signals that control other areas of CPU.

Execute

In the last step, the CPU executes the instruction. For example, it stores avalue in the particular register
and the instruction pointer then points to other instruction that is stored in next address location.

Clock Speed

The speed of processor is measured by the number of clock cycles a CPU can perform in a second. The
more the number of clock cycles, the more number of instructions (calculations) it can carry out. The
CPU speed is measured in Hertz. Modern Day processors have speed units of GHz. ( 1GHz=1 million
thousand cycles per second).

CPU Manufacturers


http://www.it4nextgen.com/computer-components/

The 3 major giant manufacturers of CPUs used in desktop or laptops are Intel, AMD and VIA(Embedded
devices) while Qualcomm, Samsung and Apple are the top three manufacturers of mobile processors.

Memory:-

A memory isjust like ahuman brain. It is used to store data and instructions. Computer memory isthe
storage space in the computer, where datais to be processed and instructions required for processing are
stored. The memory is divided into large number of small parts called cells. Each location or cell hasa
unique address, which varies from zero to memory size minus one. For example, if the computer has 64k
words, then this memory unit has 64 * 1024 = 65536 memory locations. The address of these |locations
varies from O to 65535.

Memory is primarily of three types —
e Cache Memory
e Primary Memory/Main Memory
e Secondary Memory

Cache Memory

Cache memory is a very high speed semiconductor memory which can speed up the CPU. It actsas 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 dataand programs are transferred from the disk to
cache memory by the operating system, from where the CPU can access them.

Advantages
The advantages of cache memory are as follows —
e Cache memory is faster than main memory.
e It consumes less access time as compared to main memory.
o It storesthe program that can be executed within a short period of time.
e It storesdatafor temporary use.
Disadvantages
The disadvantages of cache memory are as follows —
e Cache memory has limited capacity.
e ltisvery expensive.

Primary Memory (Main Memory)


http://www.intel.com/content/www/us/en/processors/processor-numbers.html
http://www.amd.com/en-us/products/processors
http://www.viatech.com/en/silicon/processors/
https://www.qualcomm.com/products/snapdragon/processors/comparison
http://www.samsung.com/semiconductor/products/exynos-solution/application-processor/
https://en.wikipedia.org/wiki/Apple_mobile_application_processors

Primary memory holds only those data and instructions on which the computer is currently working. It
has alimited capacity and datais|ost when power is switched off. It is generally made up of
semiconductor device. These memories are not as fast as registers. The data and instruction required to be
processed resides in the main memory. It is divided into two subcategories RAM and ROM.

Characteristics of Main Memory
e These are semiconductor memories.
e Itisknown asthe main memory.
e Usually volatile memory.
o Dataislost in case power is switched off.
e Itistheworking memory of the computer.

e Faster than secondary memories.

A computer cannot run without the primary memory.
Secondary Memory

Thistype of memory is also known as external memory or non-volatile. It is slower than the main
memory. These are used for storing data/information permanently. CPU directly does not access these
memories, instead they are accessed viainput-output routines. The contents of secondary memories are
first transferred to the main memory, and then the CPU can accessit. For example, disk, CD-ROM, DVD,
etc.

RAM:-

RAM (Random Access Memory) isthe internal memory of the CPU for storing data, program, and
program result. It is aread/write memory which stores data until the machine is working. As soon as the
machine is switched off, datais erased.

Accesstimein RAM isindependent of the address, that is, each storage location inside the memory is as
easy to reach as other locations and takes the same amount of time. Datain the RAM can be accessed
randomly but it is very expensive.

RAM isvoldtile, i.e. datastored in it islost when we switch off the computer or if there is a power failure.
Hence, abackup Uninterruptible Power System (UPS) is often used with computers. RAM is small, both
in terms of its physical size and in the amount of data it can hold.

RAM is of two types —
e Static RAM (SRAM)
e Dynamic RAM (DRAM)

Static RAM (SRAM)



The word static indicates that the memory retains its contents as long as power is being supplied.
However, dataislost when the power gets down due to volatile nature. SRAM chips use a matrix of 6-
transistors and no capacitors. Transistors do not regquire power to prevent leakage, so SRAM need not be
refreshed on aregular basis.

There is extra space in the matrix, hence SRAM uses more chips than DRAM for the same amount of
storage space, making the manufacturing costs higher. SRAM isthus used as cache memory and has very
fast access.

Characteristic of Static RAM

Long life

o No need to refresh

o Faster

e Used as cache memory

e Largesize

e Expensive

e High power consumption
Dynamic RAM (DRAM)

DRAM, unlike SRAM, must be continually refreshed in order to maintain the data. Thisis done by
placing the memory on arefresh circuit that rewrites the data several hundred times per second. DRAM is
used for most system memory asit is cheap and small. All DRAMs are made up of memory cells, which
are composed of one capacitor and one transistor.

Characteristics of Dynamic RAM
e Short datalifetime
e Needsto be refreshed continuously
e Slower as compared to SRAM
e UsedasRAM
e Smallerinsize
e Lessexpensive
e Lesspower consumption

ROM:-



ROM stands for Read Only Memory. The memory from which we can only read but cannot write on it.
Thistype of memory is non-volatile. Theinformation is stored permanently in such memories during
manufacture. A ROM stores such instructions that are required to start a computer. This operationis
referred to as bootstrap. ROM chips are not only used in the computer but aso in other electronic items
like washing machine and microwave oven.

Let us now discuss the various types of ROMs and their characteristics.
MROM (Masked ROM)

The very first ROMs were hard-wired devices that contained a pre-programmed set of data or
instructions. These kind of ROMs are known as masked ROMs, which are inexpensive.

PROM (Programmable Read Only Memory)

PROM isread-only memory that can be modified only once by a user. The user buys a blank PROM and
enters the desired contents using a PROM program. Inside the PROM chip, there are small fuses which
are burnt open during programming. It can be programmed only once and is not erasable.

EPROM (Erasable and Programmable Read Only Memory)

EPROM can be erased by exposing it to ultra-violet light for aduration of up to 40 minutes. Usually, an
EPROM eraser achieves this function. During programming, an electrical chargeistrapped in an
insulated gate region. The charge isretained for more than 10 years because the charge has no leakage
path. For erasing this charge, ultra-violet light is passed through a quartz crystal window (lid). This
exposure to ultra-violet light dissipates the charge. During normal use, the quartz lid is sealed with a
sticker.

EEPROM (Electrically Erasable and Programmable Read Only Memory)

EEPROM is programmed and erased electrically. It can be erased and reprogrammed about ten thousand
times. Both erasing and programming take about 4 to 10 ms (millisecond). In EEPROM, any location can
be selectively erased and programmed. EEPROM s can be erased one byte at atime, rather than erasing
the entire chip. Hence, the process of reprogramming is flexible but slow.

Advantages of ROM

The advantages of ROM are as follows —
e Non-volatilein nature
e Cannot be accidentally changed
e  Cheaper than RAMs
o Easytotest

e Morereliable than RAMs



e Static and do not require refreshing
e Contents are aways known and can be verified
Main secoundry memory are:
1 Magnetic Disk
2. Floppy Disk
3. Hard Disk

4, Optical Disks

Magnetic Disk The Magnetic Disk is Flat, circular platter with metallic coating that is rotated beneath
read/write heads. It is a Random access device; read/write head can be moved to any location on the
platter

Floppy Disk These are small removable disks that are plastic coated with magnetic recording material.
Floppy disks are typically 3.5” in size (diameter) and can hold 1.44 MB of data. This portable storage
deviceisarewritable media and can be reused a number of times. Floppy disks are commonly used to
move files between different computers. The main disadvantage of floppy disksisthat they can be
damaged easily and, therefore, are not very reliable. The following figure shows an example of the floppy
disk. Figure 3 shows a picture of the floppy disk.

Hard Disk Another form of auxiliary storage isahard disk. A hard disk consists of one or morerigid
metal plates coated with ametal oxide material that allows data to be magnetically recorded on the
surface of the platters. The hard disk platters spin at 5 a high rate of speed, typically 5400 to 7200
revolutions per minute (RPM).Storage capacities of hard disks for personal computers range from 10 GB
to 120 GB (one billion bytes are called a gigabyte).

Optical Disks Optical Mass Storage Devices Store bit values as variations in light reflection. They have
higher areadensity & longer data life than magnetic storage. They are also Standardized and relatively
inexpensive. Their Uses: read-only storage with low performance requirements, applications with high
capacity requirements & where portability in a standardized format is needed.

Types of Optical Disk

1 CD-ROM (read only)



2. CD-R: (record) toaCD

3. CD-RW: can write and erase CD to reuseit (re-writable)
4. DVD(Digital Video Disk)

Cache Memory

Input- Output operations are very slow. CPU speeds are quite high compared to the access time of main
memory. Thus the processor performance is limited by the slow speed of the main memory. To speed up
fetching of instructions to CPU, a buffer or cache (pronounced as cash) is used. Normal RAM is
expensive and is not fast enough to match the speed of CPU. To reduce the processing time, certain
computers use costlier and higher speed memory devices to form a buffer or cache. This technique uses a
small memory with extremely fast access speed close to the processing speed of the CPU. This memory is
called cache and it stores data and instructions currently required for processing. Cache memory thus
makes main memory appear much faster and larger than it really is. It improves the memory transfer rates
and thus rai ses the effective processor speea.

The CPU searches cache before it searches main memory for data and instructions. Cacheis physically
located close to the CPU and hence access to cache is faster than to any other memory.

Advantages of Cache Memory :

1. Cache memory is faster than main memory.

2. It stores the program that can be executed within a short period of time.
3. It consumes less access time as compared to main memory.

4. It stores data for temporary use.

Disadvantages of Cache Memory :
1. Itisvery expensive.
2. Cache memory has limited capacity.

Number System:-
Decimal Number System

The number system that we use in our day-to-day life isthe decimal number system. Decimal number
system has base 10 as it uses 10 digitsfrom 0 to 9. In decimal number system, the successive positionsto
the left of the decimal point represent units, tens, hundreds, thousands, and so on.

Each position represents a specific power of the base (10). For example, the decimal number 1234
consists of the digit 4 in the units position, 3 in the tens position, 2 in the hundreds position, and 1 in the
thousands position. Its value can be written as


http://generalnote.com/Basic-computer/Function-of-computer.php
http://generalnote.com/Basic-computer/Primary-Memory.php
http://generalnote.com/Basic-computer/Primary-Memory.php
http://generalnote.com/Basic-computer/Primary-Memory.php
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(1 x 1000)+ (2 x 100)+ (3x 10)+ (4 x 1)
(1x 109+ (2 x 109+ (3x 109+ (4 x 10%)
1000 + 200 + 30 + 4

1234

As acomputer programmer or an IT professional, you should understand the following number systems
which are frequently used in computers.

S.No. Number System and Description

Binary Number System

1
Base 2. Digitsused : 0, 1
Octal Number System
2
Base 8. Digitsused: 0to 7
Hexa Decimal Number System
3

Base 16. Digitsused: 0to 9, Lettersused : A- F

Binary Number System
Characteristics of the binary number system are as follows —
e Usestwodigits,0and 1
e Also caled as base 2 number system
« Each position in abinary number represents a 0 power of the base (2). Example 2°

e Last position in abinary number represents a x power of the base (2). Example
2 where x represents the last position - 1.

Example
Binary Number: 10101,

Calculating Decimal Equivalent —

Step Binary Number Decima Number



Stepl 10101, (Ax2H+(O0x2%+(@Ax2) +(0x2Y) +(1x2%)0
Step2 10101, (16+0+4+0+ 1)y

Step 3 101012 2110

Note — 10101, is normally written as 10101.
Octal Number System
Characteristics of the octal number system are as follows —
e Useseight digits, 0,1,2,3,4,5,6,7
e Also caled as base 8 number system
 Each position in an octal number represents a 0 power of the base (8). Example 8°

e Last position in an octal number represents a x power of the base (8). Example
8 where x represents the last position - 1

Example
Octal Number: 12570g

Calculating Decimal Equivalent —

Step Octal Number Decimal Number

Step 1 125705 (1x8)+(2x8)+(5x8)+(7x 8"+ (0x 8%
Step2 12570, (4096 + 1024 + 320 + 56 + O)1o

Sep3 12570, 5496,

Note — 12570g is normally written as 12570.
Hexadecima Number System
Characteristics of hexadecimal humber system are as follows —
e Uses10digitsand 6 letters, 0,1, 2,3,4,5,6,7,8,9,A,B,C,D,E, F

e Lettersrepresent the numbers starting from10. A=10.B=11,C=12,D=13,E=14,F=15



e Also caled as base 16 number system
« Each position in a hexadecimal number represents a O power of the base (16). Example, 16°

e Last position in a hexadecimal number represents a x power of the base (16). Example
16" where x represents the last position - 1

Example
Hexadecimal Number: 19FDE ;¢

Calculating Decimal Equivalent —

Step Binary Decima Number
Number

Step 1 19FDE;s  ((1x 16% + (9% 16%) + (Fx 16%) + (D x 16") + (E x 16°))10
Step 2 19FDE;s  ((1x 16" + (9% 16%) + (15x 16%) + (13 x 16") + (14 x 16°%)49
Step 3 19FDE;s  (65536+ 36864 + 3840 + 208 + 14)y

Step 4 19FDE6 106462,

There are many methods or techniques which can be used to convert numbers from one base to another.
In this chapter, we'll demonstrate the following —

e Decimal to Other Base System

e Other Base System to Decimal

e Other Base System to Non-Decimal

e Shortcut method - Binary to Octal

e Shortcut method - Octal to Binary

e  Shortcut method - Binary to Hexadecimal
e  Shortcut method - Hexadecimal to Binary

Decimal to Other Base System



Step 1 — Divide the decimal number to be converted by the value of the new base.

Step 2 — Get the remainder from Step 1 as the rightmost digit (least significant digit) of the new base
number.

Step 3 — Divide the quotient of the previous divide by the new base.

Step 4 — Record the remainder from Step 3 as the next digit (to the |eft) of the new base number.
Repeat Steps 3 and 4, getting remainders from right to left, until the quotient becomes zero in Step 3.
The last remainder thus obtained will be the Most Significant Digit (MSD) of the new base number.
Example

Decimal Number: 299

Calculating Binary Equivalent —

Step Operation Result Remainder
Step 1 29/2 14 1
Step 2 1412 7 0
Step 3 712 3 1
Step 4 3/2 1 1
Step 5 1/2 0 1

As mentioned in Steps 2 and 4, the remainders have to be arranged in the reverse order so that the first
remainder becomes the Least Significant Digit (L SD) and the last remainder becomes the M ost
Significant Digit (MSD).

Decima Number : 29,, = Binary Number : 11101,
Other Base System to Decimal System

Step 1 — Determine the column (positional) value of each digit (this depends on the position of the digit
and the base of the number system).

Step 2 — Multiply the obtained column values (in Step 1) by the digits in the corresponding columns.

Step 3 — Sum the products calculated in Step 2. Thetotal is the equivalent value in decimal.



Example
Binary Number: 11101,

Calculating Decimal Equivalent —

Step Binary Number

Stepl 11101,

Step2 11101,

Step3 11101,

Decima Number
(Ax2H+@x2)+ (@A x2) +(0x2Y) +(1x2%)0
(16 +8+4+0+ 1)

290

Binary Number : 11101, = Decimal Number : 29,

Other Base System to Non-Decimal System

Step 1 — Convert the original number to a decima number (base 10).

Step 2 — Convert the decimal number so obtained to the new base number.

Example
Octal Number : 254
Calculating Binary Equivalent —

Step 1 - Convert to Decimal

Step Octal Number
Step 1 25g
Step 2 254
Step 3 25g

Decima Number

((2x 8 + (5% 8%)1

(16 + 5)10

2149

Octal Number : 255 = Decimal Number : 21,

Step 2 - Convert Decimal to Binary



Step Operation Result Remainder

Step 1 21/2 10 1
Step 2 10/2 5 0
Step 3 5/2 2 1
Step 4 2/2 1 0
Step 5 1/2 0 1

Decimal Number : 21,0 = Binary Number : 10101,

Octal Number : 25g = Binary Number : 10101,

Shortcut Method — Binary to Octal

Step 1 — Divide the binary digits into groups of three (starting from the right).
Step 2 — Convert each group of three binary digits to one octal digit.

Example

Binary Number : 10101,

Calculating Octal Equivalent —

Step Binary Number Octal Number
Step 1 10101, 010 101

Step 2 10101, 25 58

Step 3 10101, 254

Binary Number : 10101, = Octal Number : 254
Shortcut Method — Octal to Binary

Step 1 — Convert each octal digit to a 3-digit binary number (the octal digits may be treated as decimal for
this conversion).



Step 2 — Combine all the resulting binary groups (of 3 digits each) into a single binary number.
Example
Octal Number : 254

Calculating Binary Equivalent —

Step Octal Number Binary Number
Step 1 254 210510

Step 2 254 010, 101,

Step 3 254 010101,

Octal Number : 25g = Binary Number : 10101,

Shortcut Method — Binary to Hexadecimal

Step 1 — Divide the binary digits into groups of four (starting from the right).
Step 2 — Convert each group of four binary digits to one hexadecimal symbol.
Example

Binary Number : 10101,

Calculating hexadecimal Equivalent —

Step Binary Number Hexadecimal Number
Step 1 10101, 0001 0101

Step 2 10101, 110510

Step 3 10101, 155

Binary Number : 10101, = Hexadecimal Number : 15:¢
Shortcut Method - Hexadecimal to Binary

Step 1 — Convert each hexadecimal digit to a 4-digit binary number (the hexadecimal digits may be
treated as decimal for this conversion).



Step 2 — Combine all the resulting binary groups (of 4 digits each) into a single binary number.
Example
Hexadecimal Number : 1544

Calculating Binary Equivalent —

Step Hexadecimal Number Binary Number
Step 1 1555 110 510

Step 2 15:6 0001, 0101,
Step 3 1555 00010101,

Hexadecimal Number : 15,6 = Binary Number : 10101,

ALGORITHM

Algorithm
O Set of step-by-step instructions that perform a specific task or operation

[ —Natural[] language NOT programming language

Pseudocode

O Set of instructions that mimic programming language instructions

Flowchart

O Visua program design tool

O —Semantic[] symbols describe operations to be performed

FLOWCHARTS

Definitions:



A flowchart is a schematic representation of an algorithm or a stepwise process, showing the steps as
boxes of various kinds, and their order by connecting these with arrows. Flowcharts are used in designing
or documenting a process or program.

A flow chart, or flow diagram, is a graphical representation of a process or system that details the
sequencing of steps required to create output.

A flowchart is a picture of the separate steps of a process in sequential order.

TYPES:

High-Level Flowchart

A high-level (also called first-level or top-down) flowchart shows the major steps in a process. It
illustrates a "birds-eye view" of a process, such as the example in the figure entitled High-Level
Flowchart of Prenatal Care. It can aso include the intermediate outputs of each step (the product or
service produced), and the sub-steps involved. Such a flowchart offers a basic picture of the process and
identifies the changes taking place within the process. It is significantly useful for identifying appropriate
team members (those who are involved in the process) and for devel oping indicators for monitoring the
process because of its focus on intermediate outputs.

Most processes can be adequately portrayed in four or five boxes that represent the major steps or
activities of the process. In fact, it is a good ideato use only afew boxes, because doing so forces one to
consider the most important steps. Other steps are usually sub-steps of the more important ones.

Detailed Flowchart

The detailed flowchart provides a detailed picture of a process by mapping all of the steps and activities
that occur in the process. This type of flowchart indicates the steps or activities of a process and includes
such things as decision points, waiting periods, tasks that frequently must be redone (rework), and
feedback loops. This type of flowchart is useful for examining areas of the process in detail and for
looking for problems or areas of inefficiency. For example, the Detailed Flowchart of Patient Registration
reveals the delays that result when the record clerk and clinical officer are not available to assist clients.



Deployment or Matrix Flowchart

A deployment flowchart maps out the process in terms of who is doing the steps. It is in the form of a
matrix, showing the various participants and the flow of steps among these participants. It is chiefly
useful in identifying who is providing inputs or services to whom, as well as areas where different people
may be needlesdy doing the same task. See the Deployment of Matrix Flowchart.

ADVANTAGES OF USING FLOWCHARTS

The benefits of flowcharts are as follows:

1. Communication: Flowcharts are better way of communicating the logic of asystem to all concerned.

2. Effective analysis: With the help of flowchart, problem can be analysed in more effective way.

Proper documentation: Program flowcharts serve as a good program documentation, which is needed for
various purposes.

4. Efficient Coding: The flowcharts act as a guide or blueprint during the systems analysis
and program development phase.

5. Proper Debugging: The flowchart helpsin debugging process.

6. Efficient Program Maintenance: The maintenance of operating program becomes easy with the
help of flowchart. It helps the programmer to put efforts more efficiently on that part

Advantages:



O

O Logic Flowcharts are easy to understand.They provide a graphical representation of
actionsto be taken.

O Logic Flowcharts are well suited for representing logic where there is intermingling among
many actions.

Disadvantages:

Logic Flowcharts may encourage the use of GoTo statements leadingsoftware design that is
unstructured with logic that is difficult to decipher.

Without an automated toal, it is time-consuming to maintain Logic Flowcharts.

Logic Flowcharts may be used during detailed logic design to specify a module.

However, the presence of decision boxes may encourage the use of GoTo statements, resulting in
software that is not structured. For this reason, Logic Flowcharts may be better used during Structural
Design

LIMITATIONS OF USING FLOWCHARTS

1. Complex logic: Sometimes, the program logic is quite complicated. In that case,
flowchart becomes complex and clumsy.

2. Alterations and Modifications: If alterations are required the flowchart may require re-drawing
completely.



3. Reproduction: As the flowchart symbols cannot be typed, reproduction of flowchart becomes
a problem.

4. The essentials of what is done can easily be lost in the technical details of how it is done.

GUIDELINES FOR DRAWING A FLOWCHART

Flowcharts are usually drawn using some standard symbols; however, some special symbols can also be
developed when required. Some standard symbols, which are frequently required for flowcharting many
computer programs.

[:] Start or end of the program

Computational steps or processing function of a program
E Input or output operation
Decision making and branching

Connector or joining of two parts of program



Magnetic Tape
8 Magnetic Disk
D Off-page connector
« T Flow line

Annotation

D Display






GENERATIONS OF PROGRAMMING LANGUAGE

A low-level programming language is a programming language that provides little or no abstraction from
computer’s microprocessor. A high-level programming language is a programming language that is more
abstract, easier to use, and more portabl e across platforms.

LEVELS OF PROGRAMMING LANGUAGE

FIRST GENERATION OF PROGRAMMING LANGUAGE

The first generation of programming language, or 1GL, is machine language. Machine language is a set of
instructions and data that a computer's central processing unit can execute directly. Machine language
statements are written in binary code, and each statement corresponds to one machine action.

SECOND GENERATION PROGRAMMING LANGUAGE

The second generation programming language, or 2GL, is assembly language. Assembly language is the
human-readable notation for the machine language used to control specific computer operations. An
assembly language programmer writes instructions using symbolic instruction codes that are meaningful
abbreviations or mnemonics. An assembler is a program that translates assembly language into machine
language.

THIRD GENERATION PROGRAMMING LANGUAGE

Thethird generation of programming language, 3GL, or procedural language uses a series of English-like
words, that are closer to human language, to write instructions.

High-level programming languages make complex programming simpler and easier to read, write and
maintain. Programs written in a high-level programming language must be translated into machine
language by a compiler or interpreter. PASCAL, FORTRAN, BASIC, COBOL, C and C++ are examples
of third generation programming languages.

FOURTH GENERATION PROGRAMMING LANGUAGE

The fourth generation programming language or non-procedural language, often abbreviated as 4GL,
enables users to access data in a database. A very high-level programming language is often referred to as
goal-oriented programming language because it is usualy limited to a very specific application and it
might use syntax that is never used in other programming languages. SQL, NOMAD and FOCUS are
examples of fourth generation programming languages.

FIFTH GENERATION PROGRAMMING LANGUAGE

The fifth generation programming language or visual programming language, is aso known as natural
language. Provides avisual or graphical interface, called avisua programming environment, for creating
source codes. Fifth generation programming allows people to interact with computers without needing
any specialised knowledge. People can talk to computers and the voice recognition systems can convert
spoken sounds into written words. Prolog and Mercury are the best known fifth-generation languages.

EXT : OPEN PROGRAMMING LANGUAGE
The Open Programming Language (OPL) is an embedded programming language found in portable



devices that run the Symbian Operating System. For example mobile tel ephones and PDAs. OPL isan
interpreted language that is analogous to BASIC.

Feature of a good programming language:-

1

2.

0.

The language must allow the programmer to write simple, clear and concise programs.

The language must be simple to use so that a programmer can learn it without any explicit
training.

The language must be platform independent. That is, the program developed using the
programming language can run on any computer system.

The Graphical User Interface (GUI) of the language must be attractive, user-friendly, and self-
explanatory.

The function library used in the language should be well documented so that the necessary
information about a function can be abtained while devel oping application.

Several programming constructs supported by the language must match well with the application
areait isbeing used for.

The programs devel oped in the language must make efficient use of memory as well as other
COMpUtEr resources.

The language must provide necessary tools for devel opment, testing, debugging, and maintenance
of aprogram. All these tools must be incorporated into a single environment known as Integrated
Development Environment (IDE), which enables the programmer to use them easily.

The language must be consistent in terms of both syntax and semantics.

These are also Feature of agood programming language: -

1-Naturalness:

A good language should be natural for the application areafor which it is designed.That is,it should
provide appropriate operators,data structures,control structures and a natural syntax to facilitate
programmers to code their problems easily and efficiently. FORTRAN and COBOL are good examples of
languages possessing high degree of naturalhessin scientific and business application areas,respectively.

2-Abstraction:

Abstraction means ability to define and then use complicated structures or operations in ways that allow
many of the detailsto be ignored.The degree of abstraction allowed by alanguage directly affectsits ease
of programming.For Exampl e,object-oriented languages support high degree of abstraction.Hence,writing
programs in object-oriented languages is much easier.Object-oriented also support re usability of program
segments due to this feature.



3-Efficiency:

Programs written in a good language are trand ated into machine code efficiently,are executed and require
relatively less space in memory.That is,a good programming language is supported with a good language
translator (a compiler or an interpreter) that gives due consideration to space and time efficiency.

4-Structured Programming Support:

A good language should have necessary featuresto allow programmersto write their programs based on
the concepts of structured programming. This property greatly affects the ease with which a program may
be written. tested and maintained.More over,it forces a programmer to look at a problem in alogical way
so that fewer errors are created while writing a program for the problem.

5-Compactness:

In a good language,programmers should be able to express the intended operations concisely without
losing readability.Programmers generally do not like a verbose language because they need to write too
much.Many programmers dislike COBOL ,because it is verbose in nature (Lacks Compactness)

6-Locality:

A good language should be such that while writing a program,a programmer need not jump around the
visually as the text of a program is prepared.This allows the programmer to concentrate amost solely on
the part of the program around the statement currently being worked with. COBOL and to some extent C
and Pascal lack locality because data definitions are separated from processing statements, perhaps by
many pages of code,or have to appear before any processing statement in the function/procedure.

7-Extensibility:

A good language should also allow extensions through a simply,natural and el egant mechanism.Almost
all languages provide subprogram definition mechanisms for the purpose,but some languages are weak in
this aspect.

8-Suitability to its Environment:

Depending upon the type of application for which a programming language has been designed,the
language must also be made suitable to its environment.For Example, alanguage designed for areal-time



applications must be interactive in nature.On the other hand,languages used for data-processing jobs like
payroll,stores accounting etc may be designed to operative in batch mode.

Software Definition:-

Software is agenera term for the various kinds of programs used to operate computers and rel ated
devices. (Theterm hardware describes the physical aspects of computers and related devices.)

Software can be thought of as the variable part of a computer and hardware the invariable part. Software
is often divided into application software (programs that do work users are directly interested in)

and system software (which includes operating systems and any program that supports application
software).

Software, in its most general sense, isa set of instructions or programs instructing a computer to do
specific tasks. Software is a generic term used to describe computer programs. Scripts, applications,
programs and a set of instructions are the terms often used to describe software.

Software is often divided into three categories:

1. System software serves as a base for application software. System software includes device
drivers, operating systems (OSs), compilers, disk formatters, text editors and utilities helping the
computer to operate more efficiently. It is aso responsible for managing hardware components
and providing basic non-task specific functions. The system software is usually writtenin C
programming language.

2. Programming softwareis a set of toolsto aid the developers to write programs. The various tools
available are compilers, linkers, debuggers, interpreters and text editors.

3. Application software is intended to perform certain tasks. Examples of application software
include office suites, gaming applications, database systems and educational software.
Application software can be a single program or a collection of small programs.

Relationship between software and hardware:-

A computer is mainly divided into two parts, the hardware and the software. All of the computer’s
components fall under either of these categories. The hardware is the physical aspect of the computer,
things that we can touch, while, software isthe non-physical aspect. The easiest way to distinguish among
the two is that anything we see when the computer is off is the hardware, while anything we see on the
monitor is the software.

Hardware is the actual components that your computer is made of, such as the monitor, keyboard, CPU,
etc. Without hardware, the computer would not exist and the software would have nothing to run on. The
software, on the other hand, is any program that you load onto a computer, such as the operating system,
the server, the web browser, media player, etc. It is the code and instructions that tells the computer
hardware how to operate. This code can be viewed and executed using the hardware. The hardware serves
asthe delivery system for software solutions. It gives something for the software to operate on.


http://searchsoftwarequality.techtarget.com/definition/program
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http://searchcio-midmarket.techtarget.com/definition/hardware
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Types of Hardware:

e Input devices — keyboard, image scanner, microphone, pointing device, graphics tablet, joystick,
light pen, mouse, touchpad, touchscreen, trackball, webcam

e Output devices — monitor, printer, speakers

e Removable data storage - optical disc drive (CD-RW, DVD+RW), floppy disk, memory card,
USB flash drive

e Computer case - central processing unit (CPU), hard disk, motherboard, network interface
controller, power supply, random-access memory (RAM), sound card, video card

o Dataports - Ethernet firewire, parallel port, serial port, universal serial bus (USB)
Types of Software:

e System software - device drivers, operating systems, servers, utilities, window systems

e Programming software - compilers, debuggers, interpreters, linkers, text editors

e Application software - accounting software, office suites, databases, media players, web browser

Key Difference: Software refersto aset of programs which is capable of performing some specific tasks
on acomputer system. They can be broadly classified into two categories - System software and
Application software.

Software refers to computer programs which perform specific functions asinstructed. It can beasingle
program or may refer to a number of programs collectively. These instructions are defined in proper step
by step manner. It isimportant to mention that hardware becomes incapabl e for extending its capabilities
without support of the software. These software programs assist computer systems and network to start
and work.

Software are broadly classified into two categories —

System Software — This software is usually engaged in background processes. This software sync the
work of hardware and other types of programs. It acts as amiddle layer between hardware and user
applications. System software includes programs like —
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Operating system — It is awell-known example of system software. This software interacts with the
hardware and provides the capahility for running various types of programs. Desktop uses operating
sytems like Windows, Linux and MacOS, whereas Android and Windows are commonly used operating
systems for mobiles. There are different types of operating systems like real time, distribute, embedded,
etc., It is necessary to consider the hardware specifications before deciding the operating system.

Language trandators — It includes assemblers, compilers and interpreters. These programs have been
designed for programming languages like C, Cobol, Pascal, etc. Machine language is translated into
machine code with the help of an assembler. Compiler translates the code written in a high level language
to alower one. An interpreter is capable of executing programs directly. It executes the programin aline
by line manner.

Common Utility Programs — These programs are designed specifically for managing the computer device
and its resources. It includes programs like communication tools and disk formatter. They are more
focused on the operations of computer infrastructure. For example — Virus scanner is akind of common
utility programs which provides protection to the system from unwanted guests like Trojans and viruses.

Application Software — System Software are more concerned about the background programs of the
computer system. However, an application software performs some specific task on a system. There are
numerous types of application software. They deal mainly with solving out some specific computing
types of problems. They work for fulfillment of specific needs only. These types of software are also
known as appsin short. Some of the common application software are —

Introduction to Operating Systems

A computer system has many resources (hardware and software), which may be require to complete a
task. The commonly required resources are input/output devices, memory, file storage space, CPU etc.
The operating system acts as a manager of the above resources and alocates them to specific programs



and users, whenever necessary to perform a particular task. Therefore operating system is the resource
manager i.e. it can manage the resource of a computer system internally. The resources are processor,
memory, files, and I/O devices. In simple terms, an operating system is the interface between the user and
the machine.

Operating System Management Tasks

1. Processor management which involves putting the tasks into order and pairing them into
manageabl e size before they go to the CPU.

2. Memory management which coordinates datato and from RAM (random-access memory) and
determines the necessity for virtual memory.

3. Device management which provides interface between connected devices.
4. Storage management which directs permanent data storage.
5. Application which allows standard communication between software and your computer.

6. User interface which allows you to communicate with your computer.

Functions of Operating System
1. It boots the computer

2. It performs basic computer tasks e.g. managing the various peripheral devices e.g. mouse,
keyboard

3. It providesauser interface, e.g. command line, graphical user interface (GUI)

4. 1t handles system resources such as computer's memory and sharing of the central processing
unit(CPU) time by various applications or peripheral devices.

5. It provides file management which refers to the way that the operating system manipul ates,
stores, retrieves and saves data.

6. Error Handling is done by the operating system. It takes preventive measures whenever required
to avoid errors.

Types of Operating Systems

Following are some of the most widely used types of Operating system.
1. Simple Batch System
2. Multiprogramming Batch System

3. Multiprocessor System



4. Desktop System

5. Distributed Operating System
6. Clustered System

7. Redtime Operating System

8. Handheld System

SIMPLE BATCH SYSTEMS

In this type of system, there is no direct interaction between user and the computer.
e The user hasto submit ajob (written on cards or tape) to a computer operator.

e Then computer operator places a batch of several jobs on an input device.

o Jobs are batched together by type of languages and requirement.

e Then aspecid program, the monitor, manages the execution of each program in the batch.

The monitor is always in the main memory and available for execution.
Following are some disadvantages of this type of system :
1. Nointeraction between user and computer.

2. No mechanism to prioritise the processes.

Operating System

User Program
Area

e
MULTIPROGRAMMING BATCH SYSTEMS

e Inthisthe operating system picks up and begins to execute one of the jobs from memory.

e Oncethisjob needs an I/O operation operating system switches to another job (CPU and OS
always busy).

e Jobsinthe memory are always less than the number of jobs on disk(Job Pooal).



o If several jobs are ready to run at the same time, then the system chooses which oneto run
through the process of CPU Scheduling.

e In Non-multiprogrammed system, there are moments when CPU sitsidle and does not do any
work.

e In Multiprogramming system, CPU will never beidle and keeps on processing.

Time-Sharing Systems are very similar to Multiprogramming batch systems. In fact time sharing systems
are an extension of multiprogramming systems.

In time sharing systems the prime focus is on minimizing the response time, while in multiprogramming
the prime focus is to maximize the CPU usage.

¢ Operating System
Job 1
Job 2
Job 3
Job 4
512k

MULTIPROCESSOR SYSTEMS

A multiprocessor system consists of several processors that share a common physical memory.
Multiprocessor system provides higher computing power and speed. In multiprocessor system all
processors operate under single operating system. Multiplicity of the processors and how they do act
together are transparent to the others.

Following are some advantages of this type of system.
1. Enhanced performance

2. Execution of severa tasks by different processors concurrently, increases the system's throughput
without speeding up the execution of asingle task.

3. If possible, system dividestask into many subtasks and then these subtasks can be executed in
paralel in different processors. Thereby speeding up the execution of single tasks.

DESKTOP SYSTEMS



Earlier, CPUs and PCs lacked the features needed to protect an operating system from user programs. PC
operating systems therefore were neither multiuser nor multitasking. However, the goals of these
operating systems have changed with time; instead of maximizing CPU and peripheral utilization, the
systems opt for maximizing user convenience and responsiveness. These systems are called Desktop
Systems and include PCs running Microsoft Windows and the Apple Macintosh. Operating systems for
these computers have benefited in severa ways from the development of operating systems

for mainframes.

Microcomputers were immediately able to adopt some of the technology developed for larger operating
systems. On the other hand, the hardware costs for microcomputers are sufficiently low that individuals
have sole use of the computer, and CPU utilization is no longer a prime concern. Thus, some of the design
decisions made in operating systems for mainframes may not be appropriate for smaller systems.

DISTRIBUTED OPERATING SYSTEMS

The motivation behind devel oping distributed operating systemsis the availability of powerful and
inexpensive microprocessors and advances in communication technol ogy.

These advancementsin technology have made it possible to design and devel op distributed systems
comprising of many computers that are inter connected by communication networks. The main benefit of
distributed systemsisits low price/performance ratio.

Following are some advantages of thistype of system.

1. Asthere are multiple systemsinvolved, user at one site can utilize the resources of systems at
other sites for resource-intensive tasks.

2. Fast processing.

3. Lessload on the Host Machine.
The two types of Distributed Operating Systems are: Client-Server Systems and Peer-to-Peer Systems.
Client-Server Systems

Centralized systems today act as server systems to satisfy requests generated by client systems. The
general structure of aclient-server system is depicted in the figure below:

network




Server Systems can be broadly categorized as compute servers and file servers.

e Compute-server systems provide an interface to which clients can send requests to perform an
action, in response to which they execute the action and send back resultsto the client.

o File-server systems provide afile-system interface where clients can create, update, read, and
deletefiles.

Peer-to-Peer Systems

The growth of computer networks - especially the Internet and World Wide Web (WWW) — has had a
profound influence on the recent devel opment of operating systems. When PCs were introduced in the
1970s, they were designed for personal use and were generally considered standalone computers. With
the beginning of widespread public use of the Internet in the 1980s for electronic mail and ftp many PCs
became connected to computer networks.

In contrast to the tightly coupled systems, the computer networks used in these applications consist of a
collection of processors that do not share memory or a clock. Instead, each processor has its own local
memory. The processors communicate with one another through various communication lines, such as
high-speed buses or telephone lines. These systems are usually referred to as loosely coupled systems ( or
distributed systems). The general structure of a client-server system is depicted in the figure below:

=

CLUSTERED SYSTEMS

e Like parallel systems, clustered systems gather together multiple CPUs to accomplish
computational work.

e Clustered systems differ from parallel systems, however, in that they are composed of two or
more individua systems coupled together.

e Thedefinition of the term clustered is not concrete; the general accepted definition is that
clustered computers share storage and are closely linked via LAN networking.

e Clustering is usually performed to provide high availability.



e A layer of cluster software runs on the cluster nodes. Each node can monitor one or more of the
others. If the monitored machine fails, the monitoring machine can take ownership of its storage,
and restart the application(s) that were running on the failed machine. The failed machine can
remain down, but the users and clients of the application would only see a brief interruption of
service.

e Asymmetric Clustering - In this, one machineisin hot standby mode while the other is running
the applications. The hot standby host (machine) does nothing but monitor the active server. If
that server fails, the hot standby host becomes the active server.

o Symmetric Clustering - In this, two or more hosts are running applications, and they are
monitoring each other. This mode is obvioudy more efficient, asit uses all of the available
hardware.

e Paralle Clustering - Parallel clusters allow multiple hosts to access the same data on the shared
storage. Because most operating systems lack support for this simultaneous data access by
multiple hosts, parallel clusters are usually accomplished by special versions of software and
special releases of applications.

Clustered technology is rapidly changing. Clustered system use and features should expand greatly

as Storage Area Networks(SANSs). SANs allow easy attachment of multiple hosts to multiple storage
units. Current clusters are usually limited to two or four hosts due to the complexity of connecting the
hosts to shared storage.

REAL-TIME OPERATING SYSTEM

It is defined as an operating system known to give maximum time for each of the critical operationsthat it
performs, like OS calls and interrupt handling.

The Real-Time Operating system which guarantees the maximum time for critical operations and
complete them on time are referred to as Hard Real-Time Operating Systems.

While the real-time operating systems that can only guarantee a maximum of thetime, i.e. the critical task
will get priority over other tasks, but no assurity of completeing it in a defined time. These systems are
referred to as Soft Real-Time Operating Systems.

HANDHELD SYSTEMS

Handheld systems include Personal Digital Assistants(PDAS), such as Palm-Pilots or Cellular
Telephones with connectivity to a network such as the Internet. They are usualy of limited size due to
which most handheld devices have a small amount of memory, include slow processors, and feature small
display screens.



e Many handheld devices have between 512 KB and 8 MB of memory. As aresult, the operating
system and applications must manage memory efficiently. Thisincludes returning all allocated
memory back to the memory manager once the memory is no longer being used.

e Currently, many handheld devices do not use virtual memory techniques, thus forcing program
devel opers to work within the confines of limited physical memory.

e Processorsfor most handheld devices often run at a fraction of the speed of a processor in a PC.
Faster processors require more power. To include a faster processor in a handheld device would
require a larger battery that would have to be replaced more frequently.

e Thelast issue confronting program designers for handheld devicesisthe small display screens
typically available. One approach for displaying the content in web pages is web clipping, where
only a small subset of aweb page is delivered and displayed on the handheld device.

Some handheld devices may use wireless technology such as BlueT ooth, allowing remote access to e-
mail and web browsing. Cellular telephones with connectivity to the Internet fall into this category. Their
use continues to expand as network connections become more available and other options such

as cameras and MP3 players, expand their utility.

Introduction To Computer Networks

Modern world scenario is ever changing. Data Communication and network have changed the way
business and other daily affair works. Now, they highly rely on computer networks and internetwork.

A set of devices often mentioned as nodes connected by medialink is called a Network.

A node can be adevice which is capable of sending or receiving data generated by other nodes on the
network like a computer, printer etc. These links connecting the devices are called Communication
channels.

Computer network is a telecommunication channel using which we can share data with other coomputers
or devices, connected to the same network. It is also called Data Network. The best example of computer
network is Internet.

Computer network does not mean a system with one Control Unit connected to multiple other systems as
itsdlave. That is Distributed system, not Computer Network.

A network must be able to meet certain criterias, these are mentioned below:
1. Performance
2. Reliability

3. Scalability




Performance
It can be measured in the following ways :
e Trangittime: It isthe time taken to travel a message from one device to another.
e Responsetime: It is defined as the time elapsed between enquiry and response.
Other ways to measure performance are :
1. Efficiency of software
2. Number of users

3. Capability of connected hardware

Reliability

It decides the frequency at which network failure take place. More the failures are, lessis the network's
reliability.

Security

It refersto the protection of data from any unauthorised user or access. While travelling through network,
data passes many layers of network, and data can be traced if attempted. Hence security is also avery
important characteristic for Networks.

Properties of a Good Network

1. Interpersona Communication : We can communicate with each other efficiently and easily.
Example: emails, chat rooms, video conferencing etc, all of these are possible because of
computer networks.

2. Resources can be shared : We can share physical resources by making them available on a
network such as printers, scanners etc.

3. Sharing files, data: Authorised users are alowed to share the files on the network.

Basic Communication Model



A Communication model is used to exchange data between two parties. For example: communication
between a computer, server and telephone (through modem).

Source

Datato be transmitted is generated by this device, example: telephones, personal computers etc.

Transmitter

The data generated by the source system is not directly transmitted in the form its generated. The
transmitter transforms and encodes the datain such aform to produce el ectromagnetic waves or signals.

Transmission System

A transmission system can be a single transmission line or a complex network connecting source and
destination.

Receiver

Receiver accepts the signal from the transmission system and convertsit into aform which is easily
managed by the destination device.

Destination

Destination receives the incoming data from the receiver.

Data Communication

The exchange of data between two devices through a transmission medium is called Data
Communication. The datais exchanged in the form of 0's and 1's. The transmission medium used iswire
cable. For data communication to occur, the communication device must be a part of a communication
system. Data Communication has two types - Local and Remote which are discussed below:



Locd

Local communication takes place when the communicating devices are in the same geographical area,
same building, or face-to-face etc.

Remote

Remote communication takes place over adistance i.e. the devices are farther. The effectiveness of a data
communication can be measured through the following features :

1. Delivery: Ddlivery should be done to the correct destination.
2. Timeliness: Delivery should be on time.

3. Accuracy: Datadelivered should be accurate.

Components of Data Communication
1. Message: It isthe information to be delivered.
2. Sender: Sender isthe person who is sending the message.
3. Receiver: Receiver isthe person to whom the message is being sent to.
4. Medium: It isthe medium through which the messageis sent. For example: A Modem.
5. Protocol: These are some set of rules which govern data communication.
Uses of Computer Networks

Had it not been of high importance, nobody would have bothered connecting computers over a network.
Let's start exploring the uses of Computer Networks with some traditional usecases at companies and for
individuals and then move on to recent devel opmentsin the area of mobile users and home networking.

Business Applications

Resource Sharing: The goal isto make al programs, equipments, and especially data, available to anyone
on the network without regard to the physical location of the resource and the user.

Server-Client model: One can imagine a company's information system as consisting of one or more
databases and some number of employees who need to access them remotely. In this model, the datais
stored on powerful computers called servers. Often these are centrally housed and maintained by a system
administrator. In contrast, the employees have simple machines, called clients, on their desks, with which
they access remote data.



Communication Medium: A computer network can provide a powerful communication medium among
employees. Virtually every company that has two or more computers now has e-mail (electronic mail),
which employees generally use for agreat deal of daily communication

E-Commerce: A goal that is starting to become more important is doing business with consumers over the
Internet. Airlines, bookstores and music vendors have discovered that many customers like the
convenience of shopping from home. This sector is expected to grow quickly in the future. The most
popular forms are listed in the below figure:

Home Applications

Some of the most important uses of the Internet for home users are as follows:
e Accessto remote information
e  Person-to-person communication
e Interactive entertainment

e Electronic commerce

Mobile Users

Mobile computers, such as notebook computers and Mobile phones, are one of the fastest-growing
segments of the computer industry. Although wirel ess networking and mobile computing are often
related, they are not identical, as the bel ow figure shows.

Types of Network Topology

Network Topology is the schematic description of a network arrangement, connecting various
nodes(sender and receiver) through lines of connection.

BUS Topology

Bus topology is a hetwork type in which every computer and network device is connected to single cable.
When it has exactly two endpoints, then it is called Linear Bus topology.
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Features of Bus Topology
1. It transmitsdataonly in one direction.
2. Every device is connected to asingle cable
Advantages of Bus Topology
1. Itiscost effective.
2. Cablerequired isleast compared to other network topology.
3. Usedinsmall networks.
4. It iseasy to understand.
5. Easy to expand joining two cables together.
Disadvantages of Bus Topol ogy
1. Cablesfailsthen whole network fails.
2. If network traffic is heavy or nodes are more the performance of the network decreases.
3. Cable has alimited length.

4. 1t isslower than the ring topology.

RING Topology

Itis called ring topology because it forms aring as each computer is connected to another computer, with
the last one connected to the first. Exactly two neighbours for each device.



Ring Topology

Features of Ring Topology

1. A number of repeaters are used for Ring topology with large number of nodes, because if
someone wants to send some data to the last node in the ring topology with 100 nodes, then the
datawill have to pass through 99 nodes to reach the 100th node. Hence to prevent data loss
repeaters are used in the network.

2. Thetransmission isunidirectional, but it can be made bidirectional by having 2 connections
between each Network Node, it iscalled Dua Ring Topology.

3. InDua Ring Topology, two ring networks are formed, and data flow isin opposite direction in
them. Also, if onering fails, the second ring can act as a backup, to keep the network up.

4. Dataistransferred in asegquential manner that is bit by bit. Data transmitted, has to pass through
each node of the network, till the destination node.

Advantages of Ring Topology

1. Transmitting network is not affected by high traffic or by adding more nodes, as only the nodes
having tokens can transmit data.

2. Cheap toinstall and expand
Disadvantages of Ring Topology
1. Troubleshooting is difficult in ring topology.
2. Adding or deleting the computers disturbs the network activity.

3. Failure of one computer disturbs the whole network.

STAR Topology



In this type of topology all the computers are connected to asingle hub through a cable. This hub isthe
central node and all others nodes are connected to the central node.

HUB

Features of Star Topol ogy

1. Every node has its own dedicated connection to the hub.

2. Hub actsasarepeater for dataflow.

3. Can be used with twisted pair, Optical Fibre or coaxial cable.
Advantages of Star Topology

1. Fast performance with few nodes and low network traffic.

2. Hub can be upgraded easily.

3. Easy to troubleshoot.

4. Easy to setup and modify.

5. Only that node is affected which has failed, rest of the nodes can work smoothly.
Disadvantages of Star Topol ogy

1. Cost of installation is high.

2. Expensiveto use.

w

If the hub fails then the whole network is stopped because al the nodes depend on the hub.

4. Performanceis based on the hub that isit depends on its capacity

MESH Topology



It is a point-to-point connection to other nodes or devices. All the network nodes are connected to each
other. Mesh has n(n-1)/2 physical channelsto link n devices.

There are two techniques to transmit data over the Mesh topology, they are :

1. Routing
2. Flooding
Routing

In routing, the nodes have arouting logic, as per the network requirements. Like routing logic to direct
the data to reach the destination using the shortest distance. Or, routing logic which has information about
the broken links, and it avoids those node etc. We can even have routing logic, to re-configure the failed
nodes.

Flooding

In flooding, the same data is transmitted to all the network nodes, hence no routing logic is required. The
network is robust, and the its very unlikely to lose the data. But it leads to unwanted |oad over the
network.

Types of Mesh Topology

1. Partial Mesh Topology : In this topology some of the systems are connected in the same fashion
as mesh topology but some devices are only connected to two or three devices.

2. Full Mesh Topology : Each and every nodes or devices are connected to each other.

Features of Mesh Topology



1. Fully connected.
2. Robust.
3. Not flexible.
Advantages of Mesh Topology
1. Each connection can carry its own dataload.
2. Itisrobust.
3. Faultisdiagnosed easily.
4. Provides security and privacy.
Disadvantages of Mesh Topol ogy
1. Installation and configuration is difficult.
2. Cabling cost is more.

3. Bulkwiringisrequired.

TREE Topology

It has aroot node and all other nodes are connected to it forming a hierarchy. It is aso called hierarchical
topology. It should at least have three levelsto the hierarchy.
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Features of Tree Topology

1. Idedl if workstations are located in groups.

2. Used in Wide Area Network.



Advantages of Tree Topology
1. Extension of bus and star topologies.
2. Expansion of nodesis possible and easy.
3. Easily managed and maintained.
4. Error detectionis easily done.
Disadvantages of Tree Topology
1. Heavily cabled.
2. Costly.
3. If more nodes are added maintenance is difficult.

4. Central hub fails, network fails.

HYBRID Topology

It istwo different types of topologies which is a mixture of two or more topologies. For exampleif in an
office in one department ring topology is used and in another star topology is used, connecting these
topologies will result in Hybrid Topology (ring topology and star topology).
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Features of Hybrid Topology
1. Itisacombination of two or topologies
2. Inherits the advantages and disadvantages of the topologies included

Advantages of Hybrid Topology



1. Reliable as Error detecting and trouble shooting is easy.
2. Effective.
3. Scalable as size can be increased easlly.
4. Flexible.
Disadvantages of Hybrid Topology
1. Complex indesign.
2. Costly.
Transmission Modes in Computer Networks

Transmission mode means transferring of data between two devices. It is aso called communication
mode. These modes direct the direction of flow of information. There are three types of transmission
mode. They are:

Simplex Mode
Half duplex Mode

Full duplex Mode

Transmiszsion Mode
l - l
Simplex Half Duplex Full Duplex

SIMPLEX Mode

In this type of transmission mode data can be sent only through one direction i.e. communication is
unidirectional. We cannot send a message back to the sender. Unidirectional communication isdonein
Simplex Systems.

Examples of simplex Mode is |oudspeaker, television broadcasting, television and remote, keyboard and
monitor etc.
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HALF DUPLEX Mode

Half-duplex data transmission means that data can be transmitted in both directions on asignal carrier,
but not at the same time. For example, on alocal area network using atechnology that has half-duplex
transmission, one workstation can send data on the line and then immediately receive data on the line
from the same direction in which data was just transmitted. Hence half-duplex transmission implies a
bidirectional line (one that can carry datain both directions) but data can be sent in only one direction at a
time.

Example of half duplex isawalkie- talkie in which message is sent one at a time and messages are sent in
both the directions.
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FULL DUPLEX Mode

In full duplex system we can send datain both directions asit is bidirectional. Data can be sent in both
directions simultaneously. We can send as well as we receive the data.

Example of Full Duplex is a Telephone Network in which there is communication between two persons
by atelephone line, through which both can talk and listen at the same time.
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In full duplex system there can be two lines one for sending the data and the other for receiving data.
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Transmission Mediums in Computer Networks

Datais represented by computers and other telecommunication devices using signals. Signals are
transmitted in the form of electromagnetic energy from one device to another. Electromagnetic signals
travel through vacuum, air or other transmission mediums to move from one point to another(from sender
to receiver).

Electromagnetic energy (includes electrical and magnetic fields) consists of power, voice, visible light,
radio waves, ultraviolet light, gammarays etc.

Transmission medium is the means through which we send our data from one place to another. The first
layer (physical layer) of Communication Networks OS| Seven layer model is dedicated to the
transmission media, we will study the OSI Model later.

[ Transmission modes ]
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Factors to be considered while selecting a Transmission Medium

Transmission Rate
Cost and Ease of Installation

Resistance to Environmental Conditions
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Bounded/Guided Transmission Media

It is the transmission mediain which signals are confined to a specific path using wire or cable. The types
of Bounded/ Guided are discussed bel ow.

Twisted Pair Cable

This cableis the most commonly used and is cheaper than others. It is lightweight, cheap, can beinstalled
easily, and they support many different types of network. Some important points :

e ltsfrequency rangeisOto 3.5 kHz.
o Typical attenuation is 0.2 dB/Km @ 1kHz.
e Typical delay is50 pskm.
e Repeater spacing is 2km.
Twisted Pair is of two types:
e Unshielded Twisted Pair (UTP)

o Shielded Twisted Pair (STP)

Unshielded Twisted Pair Cable

It isthe most common type of telecommunication when compared with Shielded Twisted Pair Cable
which consists of two conductors usually copper, each with its own colour plastic insulator. Identification
is the reason behind coloured plastic insulation.

UTP cables consist of 2 or 4 pairs of twisted cable. Cable with 2 pair use RJ-11 connector and 4 pair cable
use RJ-45 connector.

Advantages :
e Installation iseasy
e Flexible
e Cheap
e It has high speed capacity,
e 100 meter limit

e Higher grades of UTP are used in LAN technologies like Ethernet.



It consists of two insulating copper wires (1Imm thick). The wires are twisted together in a helical form to
reduce electrical interference from similar pair.

Disadvantages :
e Bandwidth islow when compared with Coaxia Cable

e Providesless protection from interference.

Shielded Twisted Pair Cable

This cable has a metal foil or braided-mesh covering which encases each pair of insulated conductors.
Electromagnetic noise penetration is prevented by meta casing. Shielding also eliminates crosstalk
(explained in KEY TERMS Chapte).

It has same attenuation as unshielded twisted pair. It isfaster the unshielded and coaxia cable. It is more
expensive than coaxial and unshielded twisted pair.

Advantages :
e Easytoinstall
e Performance is adequate
e Can beused for Analog or Digital transmission
e Increasesthe signalling rate
o Higher capacity than unshielded twisted pair

Eliminates crosstalk

Disadvantages :
o Difficult to manufacture

e Heavy

Coaxia Cable

Coaxial is called by this name because it contains two conductors that are parallel to each other. Copper is
used in this as centre conductor which can be a solid wire or astandard one. It is surrounded by PVC
installation, a sheath which is encased in an outer conductor of metal foil, barid or both.

Outer metallic wrapping is used as a shield against noise and as the second conductor which completes
the circuit. The outer conductor is also encased in an insulating sheath. The outermost part is the plastic
cover which protects the whole cable.



Here the most common coaxia standards.
e 50-Ohm RG-7 or RG-11 : used with thick Ethernet.
e 50-Ohm RG-58 : used with thin Ethernet
e 75-Ohm RG-59 : used with cable television
e 93-Ohm RG-62 : used with ARCNET.
Advantages :
e Bandwidthishigh
e Usedinlong distance telephone lines.
e Transmitsdigital signals at avery high rate of 10Mbps.
e Much higher noise immunity
o Datatransmission without distortion.

e Thecan span to longer distance at higher speeds as they have better shielding when compared to
twisted pair cable

Disadvantages :
e Single cablefailure can fail the entire network.
o Difficult toinstall and expensive when compared with twisted pair.

o If theshiddisimperfect, it can lead to grounded loop

Fiber Optic Cable

These are similar to coaxial cable. It uses electric signalsto transmit data. At the centreisthe glass core
through which light propagates.

In multimode fibres, the core is 50microns, and In single mode fibres, the thicknessis 8 to 10 microns.

The corein fiber optic cable is surrounded by glass cladding with lower index of refraction as compared
to coreto keep al the light in core. Thisis covered with athin plastic jacket to protect the cladding. The
fibers are grouped together in bundles protected by an outer shield.

Fiber optic cable has bandwidth more than 2 gbps (Gigabytes per Second)
Advantages :

e Provides high quality transmission of signals at very high speed.



e Theseare not affected by electromagnetic interference, so noise and distortion isvery less.
e Used for both analog and digital signals.

Disadvantages :

It isexpensive

Difficult to install.

Maintenance is expensive and difficult.
e Do not allow complete routing of light signals.
UnBounded/UnGuided Transmission Media

Unguided or wireless media sends the data through air (or water), which is available to anyone who has a
device capable of receiving them. Types of unguided/ unbounded media are discussed below :

e Radio Transmission

e MicroWave Transmission

Radio Transmission

Its frequency is between 10 kHz to 1GHz. It issimple to install and has high attenuation. These waves are
used for multicast communications.

Types of Propogation
Radio Transmission utilizes different types of propogation :

e Troposphere: The lowest portion of earth's atmosphere extending outward approximately 30
miles from the earth's surface. Clouds, jet planes, wind is found here.

e lonosphere : The layer of the atmosphere above troposphere, but below space. Contains
electrically charged particles.

Microwave Transmission

It travels at high frequency than the radio waves. It requires the sender to be inside of the receiver. It
operates in a system with alow gigahertz range. It is mostly used for unicast communication.

There are 2 types of Microwave Transmission :

1. Terrestrial Microwave



2. Satellite Microwave
Advantages of Microwave Transmission
e Used for long distance tel ephone communication
o Carries 1000's of voice channels at the same time
Disadvantages of Microwave Transmission

e ltisVery costly

Terrestrial Microwave

For increasing the distance served by terrestrial microwave, repeaters can be installed with each antenna
.The signa received by an antenna can be converted into transmittable form and relayed to next antenna
as shown in below figure. It is an example of telephone systems all over the world

Features of Satellite Microwave:

o Bandwidth capacity depends on the frequency used.

o Satellite microwave deployment for orbiting satellite is difficult.
Advantages of Satellite Microwave :

e Transmitting station can receive back its own transmission and check whether the satellite has
transmitted information correctly.

e A single microwave relay station which is visible from any point.
Disadvantages of Satellite Microwave :
o Satellite manufacturing cost is very high
e Cost of launching satellite is very expensive
e Transmission highly depends on whether conditions, it can go down in bad weather

Types of Communication Networks:-



Network

Local Area Network
o ()
Metropolitan Area Network
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Inter Network
(Internet)

Wireless

Wide Area Network
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Local Area Network (LAN)

Itisalso caled LAN and designed for small physical areas such as an office, group of buildings or a
factory. LANs are used widely asit is easy to design and to troubleshoot. Personal computers and
workstations are connected to each other through LANs. We can use different types of topol ogies through
LAN, these are Star, Ring, Bus, Tree €tc.

LAN can be asimple network like connecting two computers, to share files and network among each
other while it can also be as complex asinterconnecting an entire building.

LAN networks are also widely used to share resources like printers, shared hard-drive etc.
Applications of LAN

e One of the computer in a network can become a server serving all the remaining computers called
clients. Software can be stored on the server and it can be used by the remaining clients.

o Connecting Locally al the workstations in a building to let them communicate with each other
locally without any internet access.

e  Sharing common resources like printers etc are some common applications of LAN.
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Metropolitan Area Network (MAN)

It isbasically abigger version of LAN. It isalso called MAN and uses the similar technology as LAN. It
is designed to extend over the entire city. It can be means to connecting a number of LANsinto alarger
network or it can be asingle cable. It is mainly hold and operated by single private company or a public
company.

Ring Metwork

Bus MNetwork

Wide Area Network (WAN)

It isalso caled WAN. WAN can be private or it can be public leased network. It is used for the network
that coverslarge distance such as cover states of acountry. It is not easy to design and maintain.
Communication medium used by WAN are PSTN or Satellite links. WAN operates on low data rates.



Ring Network

Bus Metwork

Wireless Network

Digital wireless communication is not anew idea. Earlier, Morse code was used to implement wireless
networks. Modern digital wireless systems have better performance, but the basic ideais the same.

Wireless Networks can be divided into three main categories:

1 System interconnection
2. Wireless LANs
3. Wireless WANs

System Interconnection

System interconnection is al about interconnecting the components of a computer using short-range
radio. Some companies got together to design a short-range wirel ess network called Bluetooth to connect
various components such as monitor, keyboard, mouse and printer, to the main unit, without wires.
Bluetooth also allows digital cameras, headsets, scanners and other devices to connect to a computer by
merely being brought within range.

In simplest form, system interconnection networks use the master-slave concept. The system unit is
normally the master, talking to the mouse, keyboard, etc. as slaves.

Wireless LANSs

These are the systems in which every computer has a radio modem and antenna with which it can
communicate with other systems. Wireless LANSs are becoming increasingly common in small offices and
homes, where installing Ethernet is considered too much trouble. Thereis astandard for wireless LANs
called IEEE 802.11, which most systems implement and which is becoming very widespread.



Wireless WANSs

The radio network used for cellular telephones is an example of alow-bandwidth wireless WAN. This
system has already gone through three generations.

. The first generation was analog and for voice only.
. The second generation was digital and for voice only.
. The third generation isdigital and isfor both voice and data.

Relationship of Servicesto Protocol

Services

These are the operations that alayer can provide to the layer above it. It defines the operation and states a
layer is ready to perform but it does not specify anything about the implementation of these operations.

USER 1 SERVICE ACCESS POINT USER 2

1

THE NETWORK (SERVICE PROVIDER)

Ll

Protocols

These are set of rulesthat govern the format and meaning of frames, messages or packets that are
exchanged between the server and client.

Multiplexing:-

Multiplexing is a technique by which different analog and digital streams of transmission can be
simultaneously processed over a shared link. Multiplexing divides the high capacity medium into low
capacity logical medium which isthen shared by different streams.

Communication is possible over the air (radio frequency), using a physical media (cable), and light
(optical fiber). All mediums are capable of multiplexing.

When multiple senderstry to send over a single medium, a device called Multiplexer divides the physical
channel and alocates one to each. On the other end of communication, a De-multiplexer receives data
from a single medium, identifies each, and sends to different receivers.



Freguency Division Multiplexing

When the carrier isfrequency, FDM isused. FDM is an analog technology. FDM divides the spectrum or
carrier bandwidth in logical channels and allocates one user to each channel. Each user can use the
channel frequency independently and has exclusive access of it. All channels are divided in such away
that they do not overlap with each other. Channels are separated by guard bands. Guard band isa
frequency which is not used by either channel.
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TDM is applied primarily on digita signals but can be applied on analog signals as well. In TDM the
shared channel is divided among its user by means of time slot. Each user can transmit data within the
provided time slot only. Digital signals are divided in frames, equivaent to time dot i.e. frame of an
optimal size which can be transmitted in given time slot.

TDM works in synchronized mode. Both ends, i.e. Multiplexer and De-multiplexer are timely
synchronized and both switch to next channel simultaneously.
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Wavdength Divison Multiplexing

Light has different wavelength (colors). In fiber optic mode, multiple optical carrier signals are
multiplexed into an optical fiber by using different wavelengths. This is an analog multiplexing
technique and is done conceptually in the same manner as FDM but uses light as signals.
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CodeDivison Multiplexing

Multiple data signals can be transmitted over a single frequency by using Code Division Multiplexing.
FDM divides the frequency in smaller channels but CDM allows its users to full bandwidth and transmit
signals all the time using a unique code. CDM uses orthogonal codesto spread signals.

Each station is assigned with a unique code, called chip. Signals travel with these codes independently,
inside the whole bandwidth.The receiver knows in advance the chip code signal it has to receive.

Circuit Switching

When two nodes communicate with each other over a dedicated communication path, it is called circuit
switching.There'is aneed of pre-specified route from which data will travels and no other datais
permitted.In circuit switching, to transfer the data, circuit must be established so that the data transfer can
take place.

Circuits can be permanent or temporary. Applications which use circuit switching may have to go through
three phases:

e Establish acircuit
e Transfer the data

o Disconnect the circuit



Circuit switching was designed for voice applications. Telephone is the best suitable example of circuit
switching. Before a user can make a call, avirtual path between caller and callee is established over the
network.

Message Switching
This technique was somewhere in middle of circuit switching and packet switching. In message
switching, the whole message is treated as a data unit and is switching / transferred in its entirety.

A switch working on message switching, first receives the whole message and buffers it until there are
resources available to transfer it to the next hop. If the next hop is not having enough resource to
accommodate |large size message, the message is stored and switch waits.



Store full Message Store full Message
E then forward & then forward

Sender

Receiver
Intermediate Switching Devices

This technique was considered substitute to circuit switching. As in circuit switching the whole path is
blocked for two entities only. Message switching is replaced by packet switching. Message switching
has the following drawbacks:

Every switch in transit path needs enough storage to accommodate entire message.

Because of store-and-forward technique and waits included until resources are available,
message switching is very slow.

Message switching was not a solution for streaming media and real -time applications.
Packet Switching
Shortcomings of message switching gave birth to an idea of packet switching. The entire message is

broken down into smaller chunks called packets. The switching information is added in the header of
each packet and transmitted independently.

It is easier for intermediate networking devices to store small size packets and they do not take much
resources either on carrier path or in the internal memory of switches.



Packet switching enhances line efficiency as packets from multiple applications can be multiplexed over
the carrier. The internet uses packet switching technique. Packet switching enables the user to
differentiate data streams based on priorities. Packets are stored and forwarded according to their priority
to provide quality of service.

Evolution of Interne:-

The Internet has revol utionized the computer and communications world like nothing before. The
invention of the telegraph, telephone, radio, and computer set the stage for this unprecedented integration
of capabilities. The Internet is at once a world-wide broadcasting capability, a mechanism for information
dissemination, and a medium for collaboration and interaction between individuals and their computers
without regard for geographic location. The Internet represents one of the most successful examples of the
benefits of sustained investment and commitment to research and development of information
infrastructure. Beginning with the early research in packet switching, the government, industry and
academia have been partners in evolving and deploying this exciting new technology. Today, terms like
“bleiner@computer.org” and “ http://www.acm.org” trip lightly off the tongue of the random person on
the street. 1

Thisisintended to be a brief, necessarily cursory and incomplete history. Much materia currently exists
about the Internet, covering history, technology, and usage. A trip to amost any bookstore will find
shelves of material written about the Internet. 2

In this paper,3 severa of usinvolved in the development and evolution of the Internet share our views of
itsorigins and history. This history revolves around four distinct aspects. There is the technological


https://www.internetsociety.org/internet/what-internet/history-internet/brief-history-internet#f1
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evolution that began with early research on packet switching and the ARPANET (and related
technologies), and where current research continues to expand the horizons of the infrastructure along
several dimensions, such as scale, performance, and higher-level functiondity. Thereisthe operations
and management aspect of a global and complex operational infrastructure. There isthe social aspect,
which resulted in a broad community of Internauts working together to create and evolve the technology.
And there is the commercialization aspect, resulting in an extremely effective transition of research
resultsinto a broadly deployed and available information infrastructure.

Domains

While every computer has its own unique address, every user using the Internet has a unique address
called a domain. A domain recognizes one or more |P addresses. An example of adomain

is weather.com and is part of the URL such as http://www.weather.com. The standard top-level domains
are

e com - Commercial business
e edu - Educational institutions
e gov - Government agencies
e mil - Military
e net - Networks organization
e org - Organizations (nonprofit)
There are additional top-level domains that are now recognized on the Internet. They include:
e aero - Air-transport industry
e biz- Businesses
e coop - Cooperatives
e info- Unrestricted use
e MUSEUM - MUSEUMS
e pro - Accountants, lawyers, physicians, and other professionals

tv - Television

Some countries use a sub-domain or geographical domain as part of their address. Fox example, an
academic institution such as Oxford University in the United Kingdom can use ac.uk. An example of a
URL with thisdomain is http://www.ox.ac.uk/.

Browser



Browser is a piece of software such as MozillaFirefox and Internet Explorer that allows a computer to
access and display documents, view pictures, hear sound, and view video clips from the World Wide
Web.

E-mail

E-mail is mail that's electronically transmitted by your computer. As opposed to snail mail, e-mail sends
your messages instantaneously, anywhere in the world. It has the capability to send messages at any time
and to anyone.

File Transfer Protocol (FTP)

File Transfer Protocol isthe standard method for downloading and uploading files over the Internet. With
FTP, you can login to a server and transfer files (meaning you can "send" or "receive" files).

Homepage

Homepage or Home page isthefirst page that is viewed when the browser starts. It isaso the page of a
Web site that provides the introduction or content with links.

Hypertext Transfer Protocol (HTTP)

HTTP isthe abbreviation for Hypertext Transfer Protocal. It is the set of rules by which Web pages are
transferred across the Internet.

Internet Protocol (IP) Address

The Internet is composed of local, regional, national, and worldwide computer networks. Each computer
on the Internet can be identified by a set of unique numbers that is called an Internet Protocol

(IP) address. The IP address is composed of four different numbers separated by periods such as
205.134.120.60.

Link or Hypertext Link

Link or Hypertext Link is an underlined word(s), phrase(s), or graphics on a Web page that transports the
reader to additional or related information on the Internet.

TelNet

A terminal emulation protocol (or Internet program) used to connect a computer to a remote host or
server. Telnet is one of the oldest Internet activities and is primarily used to access online databases or to
read articles stored on university servers.

Uniform Resource Locator (URL)

The Uniform Resource Locator (URL) is an addressing scheme that is used on the Internet to locate
resources and/or services on the World Wide Web. Basicaly the URL isthe address of a computer file
that has been put on a computer server to access the Internet.



Web Page

A Web page isasingle hypertext file or apage that is part of a Web site.
Website

A Website is a collection of World Wide Web pages or files.

Uses of Internet

The key to success of Internet isthe information. The better the quality, the more usage of Internet
operations.

Large volume of Information: Internet can be used to collect information from around the world. This
information could relate to education, medicine, literature, software, computers, business, entertainment,
friendship, tourism, and leisure. People can search for information by visiting the home page of various
search engines such as Google, Y ahoo, Bing, etc.

News and Journals: All the newspapers, magazines and journals of the world are available on the
Internet. With the introduction of broadband and advanced maobile tel ecommuni cation technol ogies such
as 3G (third generation) and 4G (fourth generation), the speed of internet service has increased
tremendoudly. A person can get the latest news about the world in a matter of few seconds.

Electronic Mode of Communication: Internet has given the most exciting mode of communication to all.
We can send an E-mail (the short form of Electronic Mailing System) to al the corners of the world.

Chatting: There are many chatting software that can be used to send and receive real-time messages over
the internet. We can chat with our friend and relatives using any one of the chatting software.

Socia Networking: People can connect with old friends on social networking sites. They can even chat
with them when they are online. Socia networking sites also allow us to share pictures with others. We
can share pictures with our loved ones, while we are on a vacation. People are even concluding business
deals over these social networking sites such as Facebook.

Online Banking (Net-Banking): The use of internet can also be seen in the field of banking transactions.
Many banks such as HSBC, SBI, Axis Bank, Hdfc Bank, etc. offers online banking facilitiesto its
customers. They can transfer funds from one account to another using the net-banking facility.

E-commerce: Internet is also used for carrying out business operations and that set of operationsis known
as Electronic Commerce (E-commerce). Flipkart is the largest e-commerce company in India. Therival,
Amazon, is giving stiff competition to Flipkart.

Mobile commerce: Mobile commerce (also M-Commerce) refers to the commercial transaction that takes
place over the mobileinternet. Using the mobile internet technology, many companies have introduced
mobile version of websites and mobile apps, to promote and sell their products. Customers can simply
browse several through the products and buy online through mobile internet.



Mobile wallet: Many companies offer the service of mobile wallet to its customers. Users must have a
smart-phone and internet connection to use this service. Users can pay an amount into their mobile wallet,
which they can use to make online payment such as bill payments, recharges, etc.

Entertainment: Apart from a major source of knowledge and information, the utility of Internet in the
field of entertainment cannot be undermined. We can visit various video sites and watch movies and
seriads at our convenient time,

Technology of the Future: Internet is the technology of future. In the times to come, offices would be
managed at distant places through Internet.



