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PREFACE 1O THE THIRD EDITION

I am highly delighted to place in the hands of my esteemed readers the text of
“FUNDAMENTALS OF COMPUTER PROGRAMMING AND IT” in its revised
form.

This book is written for Engineering, M.Tech., M.C.A., M.Sc. (Computer Science),
B.C.A,, B.I.T., B.Sc.,, P.G.D.C.A. and other diploma course students.

PART A of the book presents Fundamentals of Computer and IT in a simple
and easy to understand style. The subject matter thoroughly clears the doubts
(if any) of both a novice or an experienced computer user.

PART B of this book covers Basics of Programming Using C++. It presents
all the C++ programming topics from elementary to basics of file handling with properly
tested programming examples.

I have put my sincere efforts and knowledge to make you understand the subject
matter in simplest and easiest form. Valuable suggestions are always most welcome.

WISH YOU A GRAND SUCCESS in your examination, and a very bright future
in the field of Computer Science.

—AUTHOR
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CHAPTER 1

Introduction to Computers

1.1 Introduction

Computer is perhaps the most powerful and versatile tool ever created by human being. In
today’s world, the use of computers has increased so rapidly that we can no longer ignore
them. Computers influence our lives in one way or the other. These days we see computers
being used to perform several functions that have made our life easy. The list of services for
which computers are used is a long one.

The computer mainly consists of hardware and software. Both of these components
work together to process data. Figure 1.1 illustrates these two components.

Computer

Hardware Software

Fig. 1.1. Computer components (Hardware and software).

The parts of computer that can be touched and have some weight are called as hardware.
The term hardware is used to refer to all the components inside or outside the computer. In
addition to this, components used to interconnect two or more components, for example,
wires, are also regarded as hardware. We have several hardware devices that are used at
various phases of data processing cycle. The hardware that are used to supply input to
computer are called as input devices. The hardware that are used to process the data, are
called as processing devices and the devices that are used to present output of computer, are
called as output devices. Each of these category has a broad variety of devices of various
brands and qualities. The Input/Output Ports/Connections are used for connecting various
devices with the motherboard of a computer.
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1.2 What is a Computer ?

Computer is an electronic device that can accept, store and process data under the control
of a set of instructions. The instructions, called a program, are stored in the computer when

in use, so they can be executed automatically.

A computer appears to be far more intelligent and informed than human beings but the
fact is, it cannot perform any task on its own. We need to give the computer instructions on
exactly what it has to do.

If an unanticipated situation arises, computers will either produce wrong results or
abandon the task altogether. They do not have the potential to work out alternative solutions.

Figure 1.2 shows some of the physical components of a computer :

Processor, memory, hard disk drive, video card,
Storage System sound card and modem are inside the system cabinet
unit

CD/DVD drive
floppy-disk drive
hard disk dfive

Processing
memory
communications

- Keyboard - 8\\
Speaker :

Fig. 1.2. Physical components of a computer.

1.3 Block Diagram of a Computer System and its Working

Regardless of type and size, all computers follow the same four basic operations :
1. Input
2. Processing
3. Storage, and
4. Output
In addition to these one more important operation is also performed, that is,

5. Communications.



Introduction to Computers

Figure 1.3 summarizes these five operations :

1. Input. The user input
data into the compu-
ter, using a keyboard,
mouse or other device
(such as a scanner,
microphone, still cam-
era or digital camera).
The input data may be text, numbers, images or sounds.

5. Communications. Often data or information 2. Processing. Once in
can be transmitted by modem to or from other the computer data can
computers, as via e-mail or posting to a be processed numbers
website. added or sorted, text
Note : A modem can be external or internal formatted, images or
(inside the system unit). sounds edited.
4. Output. Processed information is output on 3. Storage. Data and programs
a monitor, speakers, printer or other device. not currently being used are
held in storage. Primary
. storage is computer circuitry.
“ Secondary storage is usually
some kind of disk (such as
PSS @~ fioppy disk, hard disk or CD- |
ROM) or tape. s

Fig. 1.3. The basic operations of a computer.

All these above operations are performed by some functional units which form the basic
building blocks of any computer system.

Figure 1.4 shows the block diagram of a computer system. In this figure, the solid lines
are used to indicate the flow of instructions and data, and the dotted lines represent the
control exercised by the control unit.

Storage unit
Program _ s Results
and data :_::eomngflyry

A

|

|

|

I

: Primary
| memory
I

I

I

I

I

I

I

I
|
|
|
I

e R A i A Contral Ll
unit

CPU

{ (Central Processing Unit)

Arithmetic and
Logic unit

Fig. 1.4. Block diagram of a computer system.
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The function of each of these units is described below :

Input Unit

Information is entered into a computer through input devices. An Input Device reads the
data and program into the computer. The program contains instructions about what has
to be done with the data. It provides a way of man to machine communication. An input
device converts input information into suitable binary form acceptable to the computer.
Some popular input devices are listed below :

1. Keyboard 4. Floppy and Hard Disk
2. Mouse 5. CDs/DVDs
3. Joystick 6. Optical Mark Reader.

In short, the INPUT UNIT performs the following functions :
1. It accepts or reads the data and program (set of instructions).
2. It converts these instructions and data in computer acceptable form.

3. It supplies the converted instructions and data to the computer system for further
processing.

Output Unit
The output devices receive results and other information from the computer and provide
them to the users. The computer sends information to an output device in the binary
form. An output device converts it into a suitable form convenient to users such as printed
form, display on a screen, voice output etc. Some of the popular output units are :

1. Computer screen called VDU (Visual Display Unit)

2. Printer

3. Plotter

In short, the following functions are performed by an output unit :

1. It accepts the results produced by the computer which are in coded form.

2. It converts these coded results to human acceptable form.

3. It supplies the converted results to the outside world.

Storage Unit

The function of storage unit is to store information. The data and instructions that are
entered into the computer system through input units have to be stored inside the computer
before the actual processing starts. Similarly, the results produced by computer after
processing must be kept somewhere before they are passed onto the output unit for
display. Moreover, the intermediate results produced by the computer must also be preserved.
The storage unit or the primary/main memory of the computer provides support for these
storage functions. The main memory is a fast memory. It stores programs along with
data. The main memory is directly accessed by the CPU.

The secondary memory, also called the auxiliary memory, is used to store the information,
data and program instructions permanently. These may be used later on or deleted whenever
not required.

To sum up, the storage unit performs following functions :

1. It stores the data and the program (set of instructions).

2. It holds the intermediate results of processing.

3. It stores the final results of processing before they are passed onto the output unit.
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Central Processing Unit

The CPU is the brain of a computer. Its primary function is to execute programs. Besides
executing programs, the CPU also controls the operation of all other components such as
memory, input and output devices. The major sections of a CPU are :

(i) Arithmetic and Logic Unit (ALU)
(it) Control Unit (CU).

(i) ALU. The function of an ALU is to perform arithmetic and logic operations such
as addition, subtraction, multiplication and division : AND, OR, NOT, EXCLUSIVE OR
Operations. It also performs increment, decrement, left shift and clear operations.

(ii) Control Unit. The control unit is the most important part of the C.P.U. as it
controls and co-ordinates the activities of all other units such as ALU, memory unit, input
and output unit. Although, it does not perform any actual processing on the data, the CU
acts as a central nervous system.

To sum up, it performs the following functions :
1. It can get instructions out of the memory unit.
2. It can decode the instructions.

3. It sets up the routing, through the internal wiring of data to the correct place at
the correct time.

4. It can determine the storage location from where it is to get the next instruction
after the previous instruction has been executed.

1.4 Input and Output Devices (Peripherals)

Input refers to data entered into a computer for processing—for example, from a keyboard
or from a file stored on disk. Input includes program instructions that the CPU receives
after commands are issued by the user. Output refers to the results of processing— that is,
information sent to the screen or the printer or to be stored on disk or sent to another
computer in a network. Figure 1.5 illustrates the common input and output devices used
with a computer.

INPUT SYSTEM UNIT QUTPUT
Light /7~ Video capture _— Display adapter -

card n 3 Monitor

Sound card

pen g

Video *
source —

@® @) speakers
Scanner (+bar g=d o
codes, MICR, = .

Port
OMR, OCR) _ Printers
] - T e Mouse or (trackball, {algt?ers)
Webcam (@@ | & ioystick, touch pad) P
4"'\
Microphone Digitising
tablet

(Video cards
also output video)

Keyboard -ty
¥ ﬁﬁ Digital camera

Fig. 1.5. Common input and output devices
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e Input Devices

Any device that allows information from outside the computer to be communicated to
the computer is considered an input device. Since, the Central Processing Unit (CPU) of a
digital computer can understand only discrete binary information, all computer input devices
and circuitry must eventually communicate with the computer in this form. Many devices
are capable of performing this task. Some common computer input devices are:

1. Keyboard 9. OCR

2. Mouse 10. Scanner

3. Light Pen 11. Smart Card Reader
4. Touch Screens 12. Barcode Reader

5. Graphics Tablets (Digitisers) 13. Biometric Sensor
6. Joystick 14. Web Camera

7. Trackball 15. Digital Camera

8. MICR

Let us discuss some of the input devices and their functions:

Keyboard

Function

Numeric

Keyboard is perhaps the most popular and widely e pad

used device for entering data and instructions in a
computer system (See Figure 1.6). A keyboard is
similar to the keyboard of a typewriter. It contains
alphabets, digits, special characters and some control
keys. A general purpose keyboard normally contains
cursor control keys and function keys. Function keys
allow user to enter frequently used operations in a

Arrow
keys

Alpha keys

Fig. 1.6. A Keyboard

single keystroke, and cursor-control keys can be used to select displayed objects or co-
ordinate positions by positioning the cursor on the screen.

Some of the special keys on a keyboard are given in Table 1.1.

Table 1.1. Special Keys on a Keyboard and their Purpose

Special Key

Purpose

Arrow Key
Backspace Key
Caps Lock

Del

End

Enter

Ese

Home

Ins

Shift

Space Bar
Tab

To move the eursor in the top, down, left and right directions in a document.

To
To
To
To
To
To
To
To
To

delete the character on the left of the cursor.

capitalise letters.

delete the character from the current position of the cursor.

move the cursor to the end of the line.

start a new paragraph in a document.

cancel a command.

move the cursor to the beginning of the line.

insert characters.

type the special characters above the numeric keys. If you press this

key along with a number key, the special character above that number will
be typed. For example: To type “#”, you have to press the shift key and the
number key 3.

To
To

enter a space.

enter multiple spaces between two words in a document.
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Mouse
A mouse is a pointing device (See Figure
1.7). It is a small hand held box and it is £
used to position the cursor on the screen. Top T ®——— Cable
The amount and the direction of Left ‘
movement can be detected by the wheels butto:-_-__? 7! Ve le:gt’tr:n
or the rollers on the bottom of the mouse. ,-2“-—-
The wheels have their axes at right g
angles. Each wheel is connected to a shaft y
encoder and whenever the wheel moves I

this shaft encoder emits electrical pulses.
The distance moved is determined by the Fig. 1.7. A mouse and standard mouse pointer
number of pulses emitted by the mouse.

The movements of the mouse cursor always match that of the mouse. There are three
kinds of clicks. They are left-click, right-click and double click. The mouse can be used to
drag and drop objects on the screen. Cordless mice are also available.

Advantages:

1. It is a simple device and very easy to use.

2. It is not very expensive.

3. It moves the cursor faster than the arrow keys of the keyboard.
Disadvantages:

1. The movement of the cursor is not very sensitive to the movement of mouse.

2. If the contact between wheels and mouse pad is lost, the cursor does not move.

Note : It is a good practice to use the mouse pad instead of just any flat surface for movement
of the mouse.

Scanner

Scanners, or optical scanners, use light-sensing (optical)
equipment to translate images of text, drawings, photos,
and the like into digital form (See Figure 1.8).

The images can then be processed by a computer,
displayed on a monitor, stored on a storage device, or
transmitted to another computer. Scanners are similar
to photocopy machines except they create electronic files Fig. 1.8. A desktop scanner
of scanned items instead of paper copies.

Scanners vary in resolution. Resolution, refers to the clarity and sharpness of an image
and is measured in dots per inch (dpi)—the number of columns and rows of dots per inch.
The higher the number of dots, the clearer and sharper the image.

One of the most popular types of scanners is the flatbed scanner, or desktop scanner,
which works much like a photocopier—the image being scanned is placed on a glass surface,
where it remains stationary, and the scanning beam moves across it. Three other types of
scanners are sheet-fed, handheld and drum.
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Joystick

A joystick is also a pointing device (See Figure 1.9). It consists
of a small, vertical lever fitted on a base. This lever is used to
move the cursor on the screen. The screen-cursor movement in
any particular direction is measured by the distance that the
stick is shifted or moved from its centre position. The amount of
movement is measured by the potentiometers that are plugged
at the base of the joystick. When the stick is released, a spring
brings it back to its centre position. The joystick can move right
or left, forward or backward.

Trackball

The trackball is a movable ball, mounted on top of a stationary
device, that can be rotated using your fingers or palm (See Figure
1.10). In fact, the trackball looks like the mouse turned upside
down. Instead of moving the mouse around on the desktop, you
move the trackball with the tips of your fingers. A trackball is not
as accurate as a mouse, and it requires more frequent cleaning,
but it is a good alternative when desktop space is limited. Trackballs
come in wired and wireless versions, and newer optical trackballs

use laser technology. Fig. 1.10. Trackball
Bar code Reader

Fig. 1.9. A joystick

Bar codes are the vertical, zebra-striped marks you see on most manufactured retail products—
everything from candy to cosmetics to books.

Fig. 1.11. Bar codes and bar code reader

Bar code readers are photoelectric (optical) scanners that translate the symbols in the
bar code into digital code (See Figure 1.11). In this system, the price of a particular item
is set within the store’s computer. Once the bar code has been scanned, the corresponding
price appears on the sales clerk’s point-of-sale terminal and on your receipt. Records of sales
from the bar code readers are input to the store’s computer and used for accounting, restocking
store inventory, and weeding out products that do not sell well.
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¢ Output Devices

An output device is a device which accepts results from the computer and displays
them to the user. The output device also converts the binary code obtained from the computer
into human readable form. The principal kinds of output are hardcopy and softcopy. Table
1.2 illustrates the types of output devices.

Table 1.2. Types of Output Devices

Type Example
Soft copy Devices CRT display screens, Flat-panel display screen (e.g., liquid crystal
display)
Hard copy Devices Impact printers: dot-matrix printer

Non impact printers: laser, ink-jet, thermal

Other Devices Sound output, Voice output, Video output

Let us discuss some of the output devices and their functions:
Monitors

These are also known as Visual Display Unit (VDU) or simply screens. They are output
devices that show programming instructions and data as they are being input and information
after it is processed. The size of a computer screen is measured diagonally from corner to
corner in inches. For desktop microcomputers, the most common sizes are 13, 15, 17, 19, 21
and 24 inches; for laptop computers, 12.1, 13.3, 14.1 and 15.1 inches. Figure 1.12 illustrates
some sizes of computer screen.

Menitor Viewable
screen image
size area
15 inches 14 inches
17 inches 16 inches
21 inches 20 inches
24 inches 23 inches

Fig. 1.12. lllustrating sizes of computer screen

Type of Monitors
The two types of monitors are CRT and flat-panel.

CRT

A CRT, for cathode-ray tube, is a vacuum tube used as a display
screen in a computer or video display terminal. These are the
most common type of computer display, at least for desktop
systems. Figure 1.13 illustrates CRT display.

Fig. 1.13. CRT display
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Flat-panel Displays

Compared to CRTs, flat-panel displays are much thinner, weigh less and consume less
power. Thus, they are better for portable computers, although they are available for desktop
computers as well. Figure 1.14 illustrates a flat-panel display.

Flat-panel displays are made up of two plates of glass
separated by a layer of a liquid crystal display in which light is
manipulated.

Advantages:

1. Lower power consumption.

Cover less space than conventional monitors.

Reduction in cooling load (as these radiate less heat). Fig. 1.14. A flat-panel

High performance monitors. display

A

Flexibility of usage.

6. More viewing area.

Printers

A printer is an output device that prints characters, symbols, and perhaps graphics on paper
or another hardcopy medium. The resolution, or quality of sharpness, of the printed image
is indicated by dpi (dots per inch), which is a measure of the number of rows and columns
of dots that are printed in a square inch. For microcomputer printers, the resolution is in
the range of 60-1,500 dpi.

Printers can be separated into two categories, according to whether or not the image
produced is formed by physical contact of the print mechanism with the paper. Impact
printers have contact with paper; nonimpact printers do not.

Impact printers: An impact printer forms characters or images by striking a mechanism
such as a print hammer or wheel against an inked ribbon, leaving an image on paper. A dot-
matrix printer contains a print head of small pins that strike an inked ribbon against paper,
to form characters or images (See Figure 1.15). Now-a-days impact printers are more
commonly used with mainframes than with personal computers.

Note that dot matrix printers are the only desktop printers that can use multilayered
forms to print “carbon copies.”

Fig. 1.15. A dot-matrix printer and its character pattern
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Advantages:

1. They are inexpensive and are used widely.
2. Other language characters can also be printed.
3. The width of characters can be doubled to get bolder characters for headings.

Disadvantages:

1. The speed of these printers is slow.

2. The quality of the printing is not so good.

Nonimpact printers: Nonimpact printers are faster
and quieter than impact printers because no print head
strikes paper. Nonimpact printers form characters and
images without direct physical contact between the printing
mechanism and the paper. Two types of nonimpact printers
often used with microcomputers are laser printers (See
Figure 1.16) and ink-jet printers (also called desk-jet
printers). A third kind, the thermal printer, is seen less
frequently.

Unlike a dot-matrix printer, a laser printer creates images and characters completely.
As in a photocopying machine, these images are produced on a drum, treated with a
magnetically charged ink-like toner (powder), and then transferred from drum to paper.

Fig. 1.16. A laser printer

Advantages:
1. Very high speed.
Low noise level.
Low maintenance requirements.

Very high image quality.

S

Excellent graphics capabilities.

6. A variety of type sizes and styles.

Ink-jet printers spray on to the paper small, electrically
charged droplets of ink from four nozzles through holes in a
matrix at high speed. Figure 1.17 shows an ink-jet printer. Fig. 1.17. An ink-jet printer

Speakers

Speakers are the devices that play sounds transmitted as electrical signals from the sound
card (See Figure 1.18). Most PCs are now multimedia computers, capable of outputting not
only text and graphics but also sound, voice, and video.

Sound output devices produce digitised sounds, ranging from beeps and chirps to
music. To use sound output, you need appropriate software and a —_—
sound card. The sound card plugs into an expansion slot in your ~n
computer; on newer computers, it is integrated with the @l
motherboard. Most computers have simple internal speakers. Many
users hook up external speakers for high-quality sound. These are g
similar to the ones connected to a stereo but are smaller in size
and have their own small amplifier.

Fig. 1.18. Speakers
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Speakers receive the sound in form of constantly changing electric current from the
sound card and then using a magnet convert it to sound format, which pushes the speaker
core back and forth. Sound is created when pressure vibrations are generated.

LCD Projectors

Screen image projector is an output device used to project
information from a computer on a large screen (such as
a cloth, screen or wall) so that a group of people can view
it simultaneously (See Figure 1.19). It is very useful for
making presentations to a group of people with direct use
of a computer.

A screen image projector can be plugged to a computer system directly, and a presenter
can make a presentation to a group of people by projecting the presentation material one
after the another on a large screen with the help of computer’s keyboard or mouse.

Screen image projectors have become common presentation equipment today. These
are used commonly with portable notebook computers to setup a modern presentation facility
quickly at any place with great ease. Like monitors, screen image projectors provide a
temporary softcopy output.

Fig. 1.19. A screen image projector

1.5 Memories

For a computer to work, it must contain memory where it can store data and programs until
they are needed. So far we have described only the kinds of chips known as microprocessors.
But other silicon chips called memory chips are attached to the motherboard. There are two
types of storage, primary and secondary. Primary storage is temporary or working storage
and is often called the memory or the main memory; secondary storage, usually called just
storage, is relatively a permanent storage. Memory refers to storage media in the form of
chips, and storage refers to media such as disks and tape. Computer memory exhibits perhaps
the widest range of type, technology, organization, performance and cost of any feature of a
computer.

Desirable Characteristics of Memory Unit

A memory unit consists of a large number of binary storage cells and information is stored
semi-permanently in it during data processing. Besides the large number of storage cells, a
memory has a few registers to facilitate storage and retrieval of information from memory
and a set of control signals.

For a physical device to be usable as a binary storage cell in a memory unit, it must
have the following desirable characteristics:

(i) It must have two stable states.
(ii) Power consumption (if any) must be small.

(iii) It should be possible to switch between the two stable states an infinite number of
times.

(iv) The information stored in a cell should not decay with the passage of time.
(v) The physical size should be small.
(vi) The cost of each cell must be low.

(vii) The time taken to read/write information from/to a group of cells must be small.
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Figure 1.20 illustrates the two types of memories.

‘ Memory ‘

3
4 !

‘ Primary or ‘ Secondary or

Internal storage External storage

.

v 4
v v . I T T

Cache ‘ RAM | | ROM ‘ Magnetic . Pen Floppy

‘ Tape Hard disk CD/DVD Drive Disk
Fig. 1.20. lllustration of memory in a computer

Units

Memory capacity is denoted by bits and bytes and multiples thereof:

Bit: In the binary system, each 0 or 1 is called a bit, which is short form of
“binary digit”.

Byte: To represent letters, numbers, or special characters (such as * or?), bits
are combined into groups. A group of 8 bits is called a byte, and a byte represents
one character, digit or other value. The capacity of a computer’s memory or of a
floppy disk is expressed in number of bytes or multiples such as kilobytes and
megabytes.

Kilo Byte: A Kilo Byte (KB) is about 1,000 bytes. (Actually, it is precisely 1,024
bytes, but the figure is commonly rounded.) The Kilo Byte was a common unit of
measure for memory or secondary storage capacity on older computers. 1 KB
equals about one-half page of text.

Mega Byte: A Mega Byte (MB) is about 1 million bytes (1,048,576 bytes). Measures
of microcomputer primary-storage capacity these days are measured in Mega Bytes.
1 MB equals about 500 pages of text.

Giga Byte: A Giga Byte (GB) is about 1 billion bytes (1,073,741,824 bytes). This
measure was earlier used mainly with mainframe computers, but is typical of the

secondary storage (hard disk) capacity of today’s microcomputers. 1 GB equals
about 500,000 pages of text.

Tera Byte: A Tera Byte (TB) represents about 1 trillion bytes (1,009,511,627,776
bytes). 1 TB equals about 500,000,000 pages of text.

Peta Byte: A Peta Byte (PB) represents about 1 quadrillion bytes (1,048,576 Giga
Bytes).
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Table 1.3 gives units of memory measurement:

Table 1.3. Units of Memory Measurement

Units Capacitly
Bit A binary digit, 0 or 1
Byte 8 bits, or 1 character
Kilo Byte (KB) 1,000 (actually 1,024) bytes
Mega Byte (MB) 1,000,000 bytes (actually 1,024 KB)
Giga Byte (GB) 1,000,000,000 bytes (actually 1,024 MB)
Tera Byte (TB) 1,000,000,000,000 bytes (actually 1,024 GB)
Peta Byte (PB) 1,000,000,000,000,000 bytes (actually 1,024 TB)

Primary Memory

Primary memory is a semiconductor (MOS) memory used for storing program as well as data
during program execution. It is directly accessible to the CPU. A given memory is divided
into N words where each word is assigned an address in the memory. Each word consists of
same number of bits and is known as it’s word length.

The memory addresses are consecutive numbers, starting with the address 0, 1, 2, ...
and running up to the largest address. Thus, at address 0, we have first word; at address
1, the second word; at address 2, the third word; and so on.

There is a difference between the contents of a memory address and the address itself.
The size of primary or main memory is generally in the range of 64 MB to 2 GB. Thus, it
is very large memory as compared to CPU registers but slower than CPU registers by a
factor of 20 or so.

Cache

The CPU is an extremely fast device as compared to the main memory of the computer. The
CPU on its own cannot work in isolation. In the system, it has to depend upon the main
memory to supply the instructions and data as and when it needs. Because the CPU runs
so much faster than the main system RAM, it ends up waiting for information, which is
inefficient. To reduce this effect, we have cache.

Pronounced “cash”, cache temporarily stores instructions and data that the processor is
likely to use frequently (see Figure 1.21). Thus cache speeds up processing.

& » Primary
or
CPU Main
Memory
Cache |
Memory

Fig. 1.21. Memory Organisation

There are two kinds of cache—Level 1 and Level 2:
e Level 1 (L1) cache—part of the microprocessor chip

It is also called internal cache which is built into the processor chip. Ranging from
8 to 256 KB, its capacity is less than that of Level2 cache, although it operates faster.
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In fact, when an instruction is fetched by the microprocessor from main memory, a
block containing the required instruction is copied into the cache. The block may
contain 128 or 256 or more instructions in all. Now the next instructions are fetched
by the microprocessor from the cache which is a fast memory. When cache is exhausted,
next block is brought into the cache and so on. The processing becomes even faster
when the cache is built on the micro chip itself (see Figure 1.22).

CPU

Primary
or
Main Memory

F
r

Cache

Fig. 1.22. Internal cache (Level1 or L1 cache)

If the CPU accesses the cache and the desired information (instruction or data) is
found, we call it a hit and the information is transferred to the CPU. However, if
the information is not found in the cache, it is known as a miss. In the case of a
miss, the CPU accesses the main memory. The block containing the information
needed by the CPU is also transferred to the cache. A block usually contains 4 to
16 words.

Level 2 (L2) cache—not part of the microprocessor chip

It is also called external cache which resides outside the processor chip and consists
of SRAM (Static RAM) chips. Capacities range from 64 KB to 2 MB and is comparatively
slower than L1. L2 cache is connected to the CPU by a backside bus. L2 cache is
sometimes physically “on chip” (though running apart from CPU operations) and
other times installed separately on the system’s motherboard (in which case it is
sometimes called L3 cache). On some powerful microprocessors (Intel Pentium III, IV),
even L2 has been taken into the microprocessor.

CPU

<+ - :
4 Primary
ar
L1 Main Memory

L2

Fig. 1.23. External cache (Level2 or L2 cache)

L2 cache is generally quite a bit larger than L1 cache (most new systems have at
least 512 KB of L2 cache) and is the most commonly cited of cache when measuring
PC performance.
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Cache is not upgradable; it is set by the type of the processor purchased with the
system. Intel has produced another series of very power microprocessors called
“Itanium”. It has a Level 3 (LL3) Cache of size 1.5 MB. It is being used for compute
intensive applications, security applications, and dual processor systems. Intel Xeon
2.8 GHz also has L3 cache.

Note: The average access time of a cache memory is 0.25-25 ns. The amount of time taken to
produce data required from memory, from the start of access until the availability of data, is called
Memory Access Time.

RAM

RAM chips—to temporarily store program instructions and data: RAM (Random Access
Memory) chips temporarily hold (1) software instructions and (2) data before and after it is
processed by the CPU. You can think of memory (RAM) chips as a collection of boxes, each
of which, holds a single byte of data (see Figure 1.24).

Fig. 1.24. Random Access Memory (RAM) chips

Because its contents are temporary, RAM is said to be volatile—the contents are lost
when the power goes off or is turned off. This is why you should frequently—say, every
5 minutes, save your work to a secondary storage medium such as your hard disk, in case
the electricity goes off while you are working.

RAM allows the stored data to be accessed in any order, that is, at random.

The various types of RAM chips used in PCs are given below:

1. DRAM (Dynamic RAM): Pronounced “dee-ram”, DRAM must be constantly refreshed
by the CPU or it will lose its contents.

2. SDRAM (Synchronous Dynamic RAM): It is used in most PCs today, which is
synchronized by the system clock and is much faster than DRAM.

3. SRAM (Static RAM): Pronounced “ess-ram”, SRAM is faster than DRAM and retains
its contents without having to be refreshed by the CPU.

4. RDRAM (Rambus Dynamic RAM): It is faster and more expensive than SDRAM
and is the type of memory used with Intel’s P4 chip.

5. DDR-SDRAM (Double-Data Rate Synchronous Dynamic RAM): It is the newest
type of RAM chip which is becoming popular in notebook computers and is considered to be
the main competitor to RDRAM.

Microcomputers come with different amounts of RAM, which is usually measured in
MB. The more RAM you have, the more efficiently the computer operates and the better your
software performs. Having enough RAM is a critical matter.

If you are short on memory capacity, you can usually add more RAM chips by plugging
RAM memory module into the motherboard. There are two types of such modules:

SIMM (Single Inline Memory Module)—has RAM chips on only one side.
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DIMM (Dual Inline Memory Module)—has RAM chips on both sides.

For now, RAM is volatile, but researchers have recently developed new non-volatile
forms of RAM that may soon be available.

ROM

ROM chips—to store fixed start-up instructions. Unlike RAM, to which data is constantly
being added and removed, ROM (read-only memory) cannot be written upon or erased by the
computer user. ROM chips contain fixed start-up instructions.

That is, ROM chips are loaded, at the factory, with programs containing special
instructions for basic computer operations, such as those that start the computer (BIOS) or
put characters on the screen. These chips are nonvolatile; their contents are not lost when
power to the computer is turned off.

In computer terminology, read means to transfer data from an input source into the
computer’s memory or CPU. The opposite is write—to transfer data from the computer’s CPU
or memory to an output device. Thus, with a ROM chip, read-only means that the CPU can
retrieve programs from the ROM chip but cannot modify or add to those programs.

The various types of ROM are given below:

1. PROM (Programmable Read Only Memory): It is a type of ROM which can be
programmed even after its manufacture. The programming is possible with the help of
special circuitry. Each bit in PROM can be individually programmed to a 1 or 0 by burning
a fusible link. A link once fused is permanent and cannot be changed. The main disadvantage
of a PROM is that it cannot be reprogrammed.

2. EPROM (Erasable Programmable Read Only Memory): This is a type of ROM
better than PROM in the sense that it can be reprogrammed. To erase the data, EPROM is
exposed to ultraviolet light. Once erased, EPROM can be reprogrammed with the help of
electrical impulses. An electronic device called PROM programmer is needed for programming
of EPROM. The EPROM requires 10 to 30 minutes for erasing.

3. EEPROM (Electrically Erasable Programmable Read Only Memory): It is also
called Electrically Alterable ROM (EAROM). It can be repeatedly erased and programmed by
electrical signals. These days it is being used as a back up to RAM memory. In case there
is a power failure, the contents of RAM are lost. When power is returned, the contents of
EEPROM are copied back into the RAM and the computer starts normal working as if
nothing had taken place. The necessary circuitary is integrated in the computer itself so that
the EEPROM does not have to be taken out from its socket for programming purpose. These
days newer devices are coming with RAM and EEPROM memory in a single integrated
circuit.

1.6 Secondary Storage Devices

Let us discuss more traditional forms of secondary storage hardware, devices that permanently
hold data and information as well as programs.

Hard Disks

Hard disks are thin but rigid metal, glass or ceramic platters covered with a substance that
allows data to be held in the form of magnetised spots. Most hard disk drives have at least
two platters; the greater the number of platters, the larger the capacity of the drive. The
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platters in the drive are separated by spaces and are —
clamped to a rotating spindle that turns all the platters hegds
in unison. Hard disks are tightly scaled within an

enclosed hard disk drive unit to prevent any foreign

matter from getting inside. Data may be recorded on

both sides of the disk platters (See Figure 1.25). In a Ac:rx:]tor
microcomputer, the hard disk is enclosed within the

system unit. Unlike a floppy disk, it is not accessible.

Drive
spindle

Fig. 1.25. Hard disk
Optical Disks

Everyone who has ever played an audio CD is familiar with optical disks. An optical disk
is a removable disk, usually 4.75 inches in diameter and less than one-twentieth of an inch
thick, on which data is written and read through the use of laser beams. An audio CD holds
upto 74 minutes of high-fidelity stereo sound. Some optical disks are used strictly for digital
data storage, but many are used to distribute multimedia programs that combine text,
visuals and sound.

The storage density of optical disks is enormous, the storage cost is extremely low and
the access time is relatively fast. An optical disk can hold over 4.7 gigabytes of data, the
equivalent of 1 million typewritten pages.

Nearly every PC marketed today contains a CD or DVD drive, which can also read
audio CDs. These, along with their recordable and rewritable variations, are the two principal
types of optical-disk technology used with computers. Figure 1.26 shows how to use a
CD/DVD disk.

Slide-out
tray for disk

CD/DVD /
Label side
up CD/OVD

drive

Fig. 1.26. How to use a CD/DVD disk
The types of optical disks are given below :
(i) CD-ROM — Compact Disk Read Only Memory
(it) CD-R (Compact Disk Recordable)
(iti) CD-RW (Compact Disk Rewritable)
(iv) DVD-ROM (Digital Versatile or Digital Video Disk, with Read Only Memory)

(i) CD-ROM—for reading only. For PC users, the best known type of optical disk
is the CD-ROM. CD-ROM (Compact Disk Read Only Memory) is an optical-disk
format that is used to hold prerecorded text, graphics and sound.
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(it) CD-R—for recording on once. CD-R (Compact Disk Recordable) disks can be
written to only once but can be read many times. You can view the disk on any
personal computer with a CD-ROM drive and the right software. Many new
computers come equipped with CD-R drives.

(iti) CD-RW—for rewriting many times. A CD-RW (Compact Disk Rewritable) disk,
also known as an erasable optical disk, allows users to record and erase data, so
the disk can be used over and over again. CD-RW drives are becoming more
common on microcomputers. CD-RW disks are useful for archiving and backing up
large amounts of data or work in multimedia production or desktop publishing.
CD-RW disks cannot be read by CD-ROM drives. CD-RW disks have a capacity of
650-700 megabytes.

(iv) DVD-ROM—the versatile video disk. A DVD-ROM (Digital Versatile Disk or
Digital Video Disk, with Read Only Memory) is a CD-style disk with extremely
high capacity, able to store 4.7 or more gigabytes.

Many new computer systems now come with a DVD drive as standard equipment. A
great advantage is that these drives can also take standard CD-ROM disks, so now you can
watch DVD movies and play CD-ROMs using just one drive. DVDs have enormous potential
to replace CDs for archival storage, mass distribution of software, and entertainment.

Like CDs, DVDs have their recordable and rewritable variants. DVD-R (DVD-Recordable)
disks allow one-time recording by the user. Three types of reusable disks are DVD-RW
(DVD-Rewritable), DVD-RAM (DVD-Random Access Memory), and DVD + RW (DVD
+ Rewritable), all of which can be recorded on and erased many times. DVD-R disks have
a capacity of 4.7 (single-sided) — 9.6 (double-sided) Giga Bytes.

Not all the optical-disk drives and different types of optical media (read-only, rewritable,
and so on) are mutually compatible. You should check product information before buying to
make sure you get what you require.

Magnetic Tape

Magnetic tape is a secondary storage device which can hold large volumes of data on it. The
tape is a sequential access media and data on it can be accessed sequentially. Large files
are stored on them. Due to their sequential access nature, they are not suitable for storage
of data that are accessed randomly.

Similar to the tape used on an audio tape recorder (but of higher density), magnetic
tape is thin plastic tape coated with a substance that can be magnetised. Data is represented
by magnetised spots (representing 1s) or non-magnetised spots (representing 0s). Today,
“mag tape” is used mainly for backup and archiving—that is, for maintaining historical
records—where there is no need for quick access.

On large computers, tapes are used on magnetic-tape units or reels and in special
cartridges. These tapes store up to 160 gigabytes each. On microcomputers, tape is used in
the form of tape cartridges, modules resembling audio cassettes that contain tape in
rectangular, plastic housings (See Figure 1.27). An internal or external tape drive is required
to use tape media.
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Fig. 1.27. Magnetic tape cartridge and tape
Flash Drive (Pen Drive)

Flash drive is a compact device of the size of a pen, comes in various shapes and stylish
designs (such as pen shape, wallet shape etc.), and may have different added features (such
as with a camera, with a built-in MP3/WMA/FM Radio play back for music on the go, etc.).
It enables easy transport of data from one computer to another.

Flash is a ‘solid state’ memory i.e., it has no moving parts unlike magnetic storage
devices, nor does it make use of lasers—unlike optical drives.

Instead, it works in a similar way to RAM. The key difference is that data is retained
in Flash memory even when the power is switched off.

Flash drive is a plug-and-play device that simply plugs into a USB (Universal Serial
Bus) port of a computer. The computer detects it automatically as removable drive. A flash
drive does not require any battery, cable, or software, and is compatible with most PCs,
desktop, and laptop computers with USB port. All these features make it ideal external data
storage for mobile people to carry or transfer data from one computer to another. It has the
data retention capability of more than 10 years.

Read/write light Main body

indicator X

Strap hole 7
(canbe used to "
hang it with a string)

g e
7\E< ! a /?rtthat plugs into a

computer's USB port
Write Protect tab

Fig. 1.28. A flash drive (pen drive)

Available storage capacities are 8MB, 16MB, 64MB, 128MB, 256MB, 512MB, 1GB,
2GB, 4GB, and 8GB. A pen drive of 16MB capacity has 5600 times more storage capacity
than a 1.44MB floppy disk. These are very inexpense, costing from ¥ 600 or above.

Figure 1.28 shows a flash drive. It has a main body and usually a port connector cover.
The cover is removed or port connector is pushed out when the drive is to be plugged into
the USB port of a computer. The main body usually has a write protect tab, a read/write LED
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(Light Emitting Diode) indicator, and a strap hole. Some manufacturers also provide software
to be used with the drive.

Note: The Thumb drives/Pen drives, and cell phones of today use flash memories.

Floppy Diskette

A floppy disk is a very popular direct access secondary storage medium for micro and mini
computers. A floppy disk, often called a diskette or simply a disk, is a removable flat piece
of mylar plastic packaged in a 3.5-inch plastic case. Data and programs are stored on the
disk’s coating by means of magnetised spots. The plastic case protects the mylar disk from
being touched by human hands.

Floppy disks are inserted into a floppy-disk drive, a device that holds, spins, reads data
from, and writes data to a floppy disk. Read means taking data from secondary storage
(converted to electronic signals) to the computer’s memory (RAM). Write means copying the
electronic information processed by the computer to secondary storage.

On the diskette, data is recorded in concentric circles called tracks. On a formatted
disk each track is divided into sectors, invisible wedge-shaped sections used for storage and
reference purpose. The read/write head is used to transfer data between the computer and
the disk. Figure 1.29 illustrates a 3% inch floppy disk.

T Sliding hole cover
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@ /} # Drive hole
+—» Disk hub
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Sliding cover that moves aside
» (in disk drive to expose data
access area on disk)

Hard plastic 4— \
jacket N,

Fig. 1.29. 3% inch floppy disk

The Floppy Drive is of a moving head variety and therefore, the floppy can be removed
and replaced by another. The head actually contacts the surface during reading/writing,
though in other times it is lifted up from the surface. The hole at the centre is to allow a
spindle to lock the floppy so that it can rotate. The Index hole is used to recognise the
starting sector of any track. The purpose of write permit notch is to protect valuable
information recorded on the floppy from accidental damage. If this notch is covered, writing
is not allowed on the floppy, only reading is possible. If the notch is not covered reading as
well as writing is possible.

Floppies offer a number of advantages. They are exchangeable. The storage capacity
is high as compared to its size and weight. These are portable. Floppies are inexpensive also
as compared to hard disks. The most common uses of floppy disks are:
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(i) Moving files between computers that are not connected through communication
channel.

(i) Loading new programs on to a system.
(iii) Backing up data or programs, the primary copy of which is stored on hard disk.

Uoseful Tip

Do not remove the disk when the access light is on or while working on a file open from that disk.
Save and close the file before removing the disk.

1.7 Computer Software and Hardware

Software

Software is an internal set of programs that is designed to perform a well defined function.
The software is created by grouping various related programs. A program is a sequence
of instructions written to solve a particular problem. The programs are created in computer
programming languages. These software are created by programmers and distributed by
using disks or the Internet.

Software is the deriving force behind the working of computer. Without the presence
of software, the computer is as good as a piece of plastic and metal. Hardware can be
considered as organs and the software is life that moves inside these organs. Both of them
cannot perform their function without the presence of each other.

Types of Software

Softwares used on computers may be of different types. Some important types of software
are :

1. System software

2. Utility software

3. Application software

System Software. The software required to execute user's program is known as
system software. The system software includes operating system, compilers, interpreters,
assembler etc.

Utility Software. The softwares which are used for developing, writing, debugging
and documenting programs are known as utility software. These help the users in the
preparation of programs. There are two types of utilities :

e File management utilities
o Program development utilities.

The file management utilities are a part of operating system and help the user in
copying, erasing (deleting), renaming and printing the files.

The program development utilities are used for writing and testing of programs.
These include editor, compiler, assembler, linker, loader, debugger etc. A simple text editor
is a part of operating system but an elaborate editor is stored separately. The compilers are
stored separately. All the softwares are controlled by the operating system.
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Application Software. A computer can perform different functions by changing
programs. Many tasks that you work on with a computer are known as applications and
the programs you use to perform them are known as application software or application
programs. For example, an application is writing a letter, preparing a budget or creating
a mailing list. The application programs you use for these applications are word processors,
spreadsheets and database managers. The development and wide distribution of these
inexpensive and useful application programs is what has made the computer an extremely
useful tool for everyone throughout the world. The application program you use depends
on the task you want to perform. New PCs are usually equipped not only with system
software but also with some application software.

There are two main categories of application software: Prewritten and Customised
Application Software.

Note : Device drivers are specialized software programs that allow input and output devices
to communicate with the rest of the computer system. Newer operating systems recognize much
new hardware on their own and automatically install the driver. If your OS does not recognize
your new hardware, it will display a message and ask you to install the driver from the CD or
floppy that came with your hardware.

Hardware

The physical components of the computer that can be seen and touched are called as
hardware. The term hardware is used to refer to all the components inside or outside the
computer. In addition to this, components used to interconnect two or more components, for
example, wires are also regarded as hardware. We have several hardware devices that are
used at various phases of data processing cycle. The hardware that are used to supply input
to computer are called as input devices. The hardware that are used to process the data, are
called as processing devices and the devices that are used to present output of computer are
called as output devices. Each of these categories has a broad variety of devices of various
brands and qualities.

Review QuEesTioONs AND EXERCISES

Define a computer system.

Discuss the block diagram of a computer system and its working.

Discuss the peripherals of a computer system.

Write a short note on computer memories.

What are RAM and ROM?

What is the difference between RAM and ROM?

Discuss the commonly used input and output devices and their functions.

N O RN

Write a short note on the following:

() Keyboard (i) Mouse

(iiy Scanner (iv) Joystick

(v) Trackball (viy Bar Code Reader
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9.

10.
11.
12,
13.
14.

15.

Write a short note on the following:
() Monitors (i) Printers
(iiy Speakers (iv) LCD projectors
What is the difference between impact and nonimpact printers?
Discuss the secondary storage devices.
Explain the various types of optical disks.
How is magnetic tape used?
Write a short note on the following:
() CcD (i) DVD
(iiy Magnetic Tape (iv) Pen drive
(v) Floppy diskette
Write a short note on computer software and hardware.

aaa



CHAPTER 2

Working Knowledge of
Computer System

2.1 Introduction

We know that a computer system consists of hardware and software. Software, or programs,
are instructions that tell the computer how to perform a task. System software enables
the application software to interact with the computer and helps the computer manage its
internal and external resources. Applications software is software that has been developed
to solve a particular problem for users.

In this chapter, we will discuss about operating system and GUI based operating
system Windows XP. A brief introduction to application software packages, MS-Word,
PowerPoint, MS-Excel will be provided. The Internet is a worldwide computer network
that connects hundreds of thousands of smaller networks. The evolution of Internet and
its applications and services will also be covered.

2.2 Introduction to the Operating System

The Operating System (OS), also called the software platform, consists of the low-level,
master system of programs that manage the basic operations of the computer. These
programs provide resource management services of many kinds. In particular, they
handle the control and use of hardware resources, including disk space, memory, CPU
time allocation, and peripheral devices. Every general-purpose computer must have an
operating system to run other programs. The operating system allows you to concentrate
on your own tasks or applications rather than on the complexities of managing the
computer. Each application program is written to run on top of a particular operating
system.

Different sizes and makes of computers have their own operating systems. In general,
an operating system written for one kind of hardware will not be able to run on another
kind of machine. In other words, different operating systems are mutually compatible.

The two primary objectives of an operating system are :
1. Making a computer system easy to use.
2. Managing the resources of a computer system.

27
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2.2.1 Need for Operating System

A computer must have, in addition to the hardware and high level language translators,
many other routines which help a user to effectively use the system. An operating system
provides these routines. The user of a computer does not only interact with the physical
hardware or bare machine. He/she interacts with a bare machine + compilers + an operating
system as shown in Figure 2.1.

Utilities
Compile

Edit
Run (execute)

(File Management) (Processor Management)

Manipulate
files
Accounting

Log in

B Bliatiiig Memory Management

Machine Language .
Device Management

Compilers

Operating System

Fig. 2.1. lllustration of user’s virtual (or non-existent) machine

When we switch on the computer, operating system or a part of it is loaded into the
main memory of the computer system. Part of the operating system is stored in secondary
memory on a floppy disk, hard disk, or magnetic tape, while part of it is stored permanently
in ROM (Read Only Memory). When the computer is first started, it automatically starts
to execute a program stored in the operating system portion of ROM. This program reads
part of the operating system into RAM (Random Access Memory), and the computer
begins to execute this part of the system. Now the computer system is controlled by the
operating system program.

2.2.2 Functions of an Operating System
The operating systems perform the following functions :
1. Booting

(i) Uses diagnostic routines to test system for equipment failure.

(it) Copies BIOS (Basic Input Output System) programs from ROM chips to main
memory.

(iit) Loads operating system into computer’s main memory.

2. Formatting

Formats (initializes) diskettes so they can store data and programs.
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3. Managing Computer Resources
(i) Via the supervisor, i.e., 0.S., manages the CPU and directs other (nonresident)
programs to perform tasks to support application programs.

(ii) Keeps track of locations in main memory where programs and data are stored
(memory management).

(iii) Moves data and programs back and forth between main memory and secondary
storage (swapping) via partitioning, using foreground and background areas,
and using buffers and queues.

4. Managing Files

(i) Copies files/programs from one disk to another.
(it) Backsup files/programs.
(iii) Erases (deletes) files/programs.
(iv) Renames files.

5. Managing Tasks

May be able to perform multitasking, multiprogramming, time-sharing or multiprocessing.
Table 2.1 gives the comparison of task management. A task is an operation such as
storing, printing, or calculating.

Table 2.1. Comparison of Task Management

Way of Definition : Processing of | Number | Number of Order of
managing task Two or More Programs ... of Users | Processors Processing
Multitasking by one user concurrently One One Concurrently
0N 0NE Processor
Multiprogramming | by multiple users concur- Multiple One Concurrently
rently on one processor
Time sharing by multiple users in Multiple One Round
round-robin fashion robin
on one processor
Multiprocessing by one or more users One or Two or Simultaneously
simultaneously on two or more more
more pProcessors

6. Managing Security

Controls computer access via user names and passwords.

2.2.3 Operating System as a Resource Manager

The operating system consists of programs that manage the various resources of the
computer system, that is, Processor, Memory, File and Device. Since all the resource
usage is chargeable, therefore all these must be managed efficiently and reliably.

As a resource manager, the operating system must perform the following functions
for each resource :

(i) Keep track of the status of the resource.



30 Fundamentals of Computer Programming and IT

(i) Make a decision about the job and time for resource utilization, according to
some policy.

(iit) Allocate the resource to the job as decided in (ii) above.
(iv) Make the resource free after the resource has been used for the allocated time.
Processor Management Functions

(i) Keep track of the processor by recording whether the processor is in use or not.
If busy then who is using it.

(it) Decide which job should use the processor and the time for it.

(iii) Allocate the processor to the job as decided in (i) above.

(iv) Deallocate the processor (make it free) after the allowed time.
Memory Management Functions

(i) Keep track of the memory by recording what parts of the memory are used by
which programs and the free portion of the memory.

(it) Decide which job should get the memory and how much of it, in the case of
multiprogramming.

(iii) Allocate the memory space to a job as decided in (ii) above.
(iv) Make the memory free, after it has been used, for the other users.
File Management Functions (Program and Data Management Functions)
(i) Keep track of files, that is, the files in use and the jobs using these and
maintenance of directory of their locations.

(it) Decide which job should use the file and for what purpose, that is, read, write
or execute.

(iii) Allocate the file for use as decided in (ii) above.
(iv) Deallocate the file after its use, that is, close the file.
Device Management Functions

(i) Keep track of the status of the I/0 devices and channels, that is, which devices
and channels are in use and the jobs using them.
(i1) Decide which job should use which device and for how much duration.
(iit) Allocate the device to the job as decided in (i) above.

(iv) Deallocate the device after it has been used.
2.2.4 Types of Operating System

The various types of operating systems are given below :
1. Interactive (GUI based)

An interactive operating system permits users to interact directly with a computer from
a terminal. In effect, the user can interrupt a low priority batch job and cause the computer
to perform his/her high priority work. Only multiprogramming and Real time systems can
be interactive operating systems. The real time files must be updated immediately when
the real world events occur. An interrupt (suspension of the program execution caused
by an event external to the program) is handled and program execution is resumed
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later on. The interrupts may be caused by events like data input from an interactive
terminal.

Initially, the user interface for nearly all the operating systems was command based,
in which the user was required to memorize a predefined set of commands to carry out
the desired task(s). But, this mode of communication was hard to adopt, especially for the
non-programmer class of users, who found it extremely difficult and time-taking to go
through such commands even when they need to use the computer restrictedly. Therein,
to cope with their requirements, another, more user-friendly, interface was invented which
is referred to as Graphical User Interface (GUI). With GUI, instead of memorizing commands
to each stage, a user could select a command from a set of available commands according
to his/her need.

Microsoft Windows is one such operating system which best fits the domain of GUI.
2. Time Sharing

Multiprogramming means the interleaved execution of two or more different and independent
programs by the same computer. Multiprogramming operating system improved CPU
utilization. But, sometimes a small job has to wait for a long time depending upon the
execution time of other jobs. To avoid this problem, time sharing operating system were
developed.

A time sharing operating system allow many users to share the computer on a time
basis. Many programs reside in main memory. The CPU provides a fixed time slice, time
slot or quantum in the range of 10 to 100 milliseconds to each job. When the quantum is
over or the job needs to perform an Input/Output operation or it is finished, the operating
system switches to the next job in the queue. Figure 2.2 illustrates the process state in
a time-sharing system :

Job is allocated to

CPU for execution Job

processing
over

Arrival of
new job

Alloted time slice
is finished

Job must wait for
Input/Output completion

Input/Output
over

Fig. 2.2. lllustration of the process state diagram in a time-sharing operating system

As the CPU switches rapidly between the jobs, users feel that they all have their own
computer, but really a single computer is shared by them.
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Requirements of Time-sharing Operating Systems

The following are the additional requirements of time sharing systems :

(i) A large number of terminals for multiple users to use the system in interactive
mode.

(ii) Large memory to support multiprogramming.

(iii) Memory protection mechanism so that different jobs may run without any
interaction in the area allocated to other jobs in a multiprogramming environment.

(iv) Job status preservation mechanism for re-allocation of CPU to it next time.

(v) The CPU scheduling algorithm for allocation of CPU for user processes in a
circular way.

(vi) CPU interrupt signal via alarm clock after each time slice.
Advantages of Time-sharing Operating Systems

The design of time-sharing operating systems is complex but there are several advantages
also. These are given below :

(i) Reduces CPU idle time. The users work at a very slow speed in comparison
to the processing speed of a computer e.g., data entry during interactive usage of a system
or thinking time is quite substantial. The time sharing system in the mean time assigns
the CPU to other processes in the ready state and reduces the CPU idle time. The more
busy the CPU, the maximum the throughput (the number of programs run per unit time).

(i) Quick response time. A suitable CPU scheduling algorithm used by the time
sharing operating systems helps in providing quick response time to all the users. It is
quite useful in interactive programming and debugging which in turn effects the programmer’s
efficiency. Different problems or even parts of one problem can be written, tested and
debugged at the same time.

(iii) Affordable to small users. Small users can also utilize the system which is
otherwise out of their reach by paying an amount for resources used. They are not to
worry about the other problems associated with the system.

3. Real Time

A real time operating system is the one which services on-line external processes having
strict timing constraints (that is, the control has to be exercised during the time limits)
on response. The external processes send interrupt signals to the computer and if the
interrupt is not handled instantaneously, there may be disastrous results.

Examples of real time applications are satellite control systems, weather forecasting
systems, patient monitoring systems. The two main characteristics of real time operating
system are rapid response and reliability. These are very important as the large
amounts of money are spend on such systems and very often human lives depend on the
operations of these systems. In such cases, duplicate systems are used so that if by chance
one system fails, the other will work. The real time applications always run with the
highest priority.

4. Distributed

A distributed operating system handles many independent computer systems (which may
be geographically at far distance) connected by a communication network, and in which



Working Knowledge of Computer System 33

messages, processing task, data, programs etc. are transmitted between cooperating computer
systems. The individual computers are known as nodes in a distributed computing system.

The distributed operating systems are much more complex and difficult to write. The
complexity is due to the following reasons :

(i) Effective use and management of very large number of distributive resources
is required.

(i1) Smooth communication between various nodes, handling of loss of messages
during transmission and prevention of overloading of network are required.

(iit) Security and privacy of resources is required.

The distributed operating systems are getting very popular. The main advantages
are :

(i) Inherently distributed applications. Many applications can be implemented
using a distributed computing system. For example, electronic mail facility, a computerized
banking system, a computerized airline reservation system. The user can send mail,
deposit/withdraw money, get reservation from any part of the world.

(i) Sharing of information. The information can be easily shared by the users
who are geographically far apart from one another, by exchanging the files or messages
by electronic mail.

(iit) Sharing of resources. Not only information but the hardware (hard disks,
printers and plotters), as well as software (software libraries and databases) resources
can also be shared.

(iv) Shorter response time. In a distributed computing system the multiple processors
can share the workload and give better throughput. Even a single complex problem can
be run parallely.

(v) More reliable. A reliable system avoids loss of information in case any component
fails. If any of the processors fails the distributed operating system assigns its workload
to other processors and in case of failure of any storage device, the information can be
used from the other storage device.

(vi) Flexibility. Using distributed computing system a user can utilize any one of
the computers which is most suitable for his/her job, which is not possible in a centralized
system. Even the power and functionality can be extended by simply adding the hardware
and software resources (if required).

2.3 Working Knowledge of GUI based Operating System

Graphical User Interfaces (GUI-pronounced “goo-ee”) were developed at Xerox PARC in the
70s and then first introduced in 1980 on a computer called the Xerox Star. These days we
have many competing GUI interfaces available in the marketplace but the largest seller is
Microsoft’s Windows. All GUIs have a number of features in common :

e They display overlapping windows on the monitor (screen). Each window can contain
an application program or a document. This allows a user to quickly switch back and
forth between tasks.

e These are operated by pointing and clicking on a digital “desktop”. You execute
commands by pointing to a command on the screen so you do not have to remember
how to execute it.
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e They have a WYSIWYG (What You See Is What You Get) display that shows a
document on the screen much like it will look when it is printed (hard copy is taken
out).

e Commands are consistent from program to program. For example, the way you delete
(erase) something from a document is always the same whether it is a word, drawing,
or database record that’s being deleted. This makes it easier to learn new software
because many of your existing skills are transferable.

From the fastest super computer and largest mainframe, right down to the smallest
embedded microprocessor in your vehicle or watch, every computer uses an operating system.
Over the years, a variety of operating systems have been developed and many remain in use.
When the IBM (International Business Machines) PC set the standard for microcomputers,
DOS (Disk Operating System) became the most widely used microcomputer operating system.
Today, DOS has been replaced on many computers by more powerful operating systems such
as Windows, UNIX, Windows NT, and OS/2. These more powerful operating systems make
it possible to run tasks on less expensive PCs that were once performed on expensive
mainframe and minicomputers. The most common operating system running on over
90 percent of all new computers sold is Windows. It has many versions, for example Windows
XP, Windows Vista, Windows 7 etc.

User Interface : The first thing you look at when you call up any application software
on the screen is the user interface—the user-controllable display screen that allows you to
communicate, or interact, with the computer.

The three types of user interface are :
Command-driven

Menu-driven

Graphical (GUI)

The GUI (Graphical User Interface) is now most common. You must remember that
without user interfaces, no one could operate a computer system.

Using the Keyboard
You can interact with the display screen using the keys on your keyboard. While using
the keyboard you can use the following :
(i) The current menu box can be activated by tapping the ALT key.
(it) For choosing an option from the menu option in the active menu, the underlined
letter can be entered.
(iti) Use arrow keys to highlight menu options.
(iv) Use short cut keys (one key or key combination) to give commands within a

specific application without activating a menu. For example, press the Al¢t and F4
keys together to close an application)

Using the Mouse

You use your mouse more frequently. The mouse allows you to direct an on-screen
pointer to perform any number of activities. The pointer usually appears as an arrow, although
it changes shape depending on the application. The mouse is used to move the pointer to a
particular place on the display screen or to point to little symbols, or icons. You can activate
the function corresponding to the symbol by pressing (“clicking”) buttons on the mouse.



Working Knowledge of Computer System

35

Use your thumb and outside two fingers to move the mouse on your desk or mouse pad. Use your
first two fingers to press the mouse buttons.

Left button. Click once on an
item on screen to select it. Click
twice to perform an action.

Mouse pad. Provides
smooth surface.

>

Fig. 2.3. Using the Mouse

Right button. Click on an
object to display a shortcut
list of options.

Using the mouse, you can pick up and slide (“drag”) an image from one side of the screen
to the other side or change its size.

Table 2.2. Terms Associated with Mouse

S. No. Term Action Purpose

1. Move mouse across desk to | To execute commands, move
guide pointer to desired spot on | objects, insert data, or simi-
screen. The pointer assumes | lar actions on screen
different shapes, such as arrow,
hand, or I-beam, depending on
the task you perform.

2. Press and quickly release left | To select an item on the
mouse button. sereen

3. Quickly press and release left | To open a document or start
mouse button twice. a program

4, Position pointer over item on | To move an item on the
screen, press and hold down | screen
left mouse button while moving
pointer to location in which you
want to place item, then
release.

i Press and release right mouse | To display a shortcut list of
button. commands, such as a popup

menu of options

In this section, we are going to discuss a GUI based operating system—Windows XP.
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Before switching to Windows XP, we briefly formalize some common terms associated
with GUI :

Pointing devices. Pointing devices allow users to point at different parts of a
screen. They can be used to invoke a command from a list of commands. They
can also be used to manipulate objects on the screen (like selecting and/or moving
objects around the screen). Mouse is the most popular pointing device; light pen,
joystick and touch sensitive screen being other members of the same set.

Windows. When a screen is split into several independent regions, each one is
called a window. Several applications can display results simultaneously in different
windows. The end-user can switch from one application to another or share data
between applications.

Menu. A menu displays a list of commands available within an application.
Each menu item can be either a word or/and an icon representing a command
or a function. A menu item can be invoked by moving the cursor on the menu
item and selecting the item by clicking the mouse.

Dialog Box. Dialog boxes are used to collect information from the user or to
present information to the user.

Icons. Icons are used to provide a symbolic representation of any system/user
defined object such as file, folder, applications etc.

Desktop. It is the background on which the windows appear. More precisely, it
is the total area of the VDU (monitor) that is displayed after a system boots up
(with a GUI based operating system).

Now, that the primer for the operating system and GUI has been presented, we can
comfortably switch you over to Windows XP.

2.3.1 Booting

If Windows XP is installed on your system, it will start automatically every time you switch
on your PC. The steps involved, if put formally, are :

1.
2.
3.

Switch on the PC.
Wait till a number of messages flash by (Booting).

The desktop will be displayed along with some icons, Taskbar and the Start
menu.

Note : In case, your computer is connected to a network, a dialog-box will appear prompting
you to enter a log in (user name) and password, so that you can be logged into the network.

The large area on the screen that can be seen immediately after windows gets loaded
in the memory is called the desktop.
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Fy
Windows

Professional

Fig. 2.4. The desktop

The small pictures on the desktop are called icons. These small images can represent
a file, a folder or a program. The text below each icon is the icon name.

To open a file, folder or program on the desktop, you need to double-click on its icon.

When the mouse is placed over the icon, a text appears identifying its contents. This is called
the tool tip.

Recycle Bin

scvcle Bi
F'{E‘C, cle Bin Contains the files and folders that you have deleted.

Fig. 2.5. The Recycle Bin icon Fig. 2.6. The tool tip

The Task Bar

The narrow blue band at the bottom of the screen is called the task bar. The task bar has

the Start menu at the left and the system tray on the right. The date and time are displayed
on the system tray.

——— |
/4 start W untitled - Paint ReE «04am

Fig. 2.7. Task Bar
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2.3.2 Start Menu

The Start menu appears when ‘Start’ button at the taskbar is clicked. It is the most simple
tool that can be used to start Windows programs and utilities. Some of its components
(options) have a symbol ’ after their names. It indicates that a submenu is also associated
with the option under consideration. These submenus are called cascading menus and they
appear as soon as the option containing » is selected.

- Mot Lpd e
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L B v @ Symchize
7 Yol W@ ton Wrdows @
0 e * | 5 Windoves Eaplorer
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B 1rterret Expion:

WM
) outiockEvpress Professional
o Remobe Aststarce

b= TursLpLtes 2000
(=) Whnchowes Medla Flayer
% ancoms Messanger
B Rnchoes Mouie Mahey

& @

i start P Hy o

Fig. 2.8. Start Menu and Submenus

The Start menu has various menu options such as My Computer, My Documents, My
Pictures and My Music and so on.

o My Documents : When a new document is created, it is saved in the My Documents
folder by default.

e My Recent Documents : This option displays the list of files that have been opened
recently. You can open a file in My Recent Documents by simply clicking its icon.
This option acts as a shortcut to the recently-used files.

e My Pictures : By default, picture files are stored in this folder.
o My Music : By default, music files are stored in this folder.

e My Computer : It is a very important and frequently used option. It helps in
accessing the files and folders in the computer.

e My Network Places : This option enables you to access other computers on the
network. You can get information about files and folders on other machines. Using
this option, you can also share files and folders in your machine so that others can
access it from their machines.

e Control Panel : The Control Panel has a collection of tools that is used for setting
various options in a system.



Working Knowledge of Computer System

39

For example, using the Date and Time option in the Control Panel, the date and time
can be set in the computer.

e Printers and Faxes : This option helps to add a printer to the machine or change

the printer settings. Using this option, a fax machine can also be added to the
system.

e Help and Support : This option guides and gives information about various topics.
It can be used if any assistance is required. A topic can be chosen or typed in the
Search text box and can search for it. The Help and Support option can be accessed
by pressing the F1 key. In Windows XP there is an option called Help and Support
that contains tutorials and demonstrations on how to use Windows XP.

To access the Help and Support feature,
1. Click the Start button.
2. Click the Help and Support option.

o The Search option : This option is used for searching files and folders in the
system. To find a file or folder, click the All files and folders option. Type the

B Search Results
Fie Edt Yew Favortes Tocos Help i
-4 N — &
Ui || g soarch Folders | [131]- ||
15 | £l Search Resuts > 2]
Search Companion X Mame InFolder See  Type

0 To start your search, Fofow the irstructions in the left pane,

What do you want to search
For?

] Fichures, musiz, or video

3 Documents (word
Iprocessing, spreadshest,
o)

Click here to ——+—=3 aiifites and folars

search for a (3 Computers or paagle
folder or file 431 oty bebacd

Yiou may ssowank to,.,
Al Search the Internet
|7} Change preferences

% Turm off animated character |

Fig. 2.9. The Search option for finding files and folders

filename or folder name in the textbox and click the Search button. The computer
starts the search and lists all the files that match the specified criteria. The results

are displayed in the right pane. You can also access the Search option by pressing
the Ctrl and E keys simultaneously.

Note : While specifying the file names in Name box of Find Files dialog box, the wild cards
* (asterisk) and 7 (question mark) may be used. These are useful in searching files because they
provide flexibility in specifying paths and files.

? means any one or none character can occupy that position, * replaces any number of characters.
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¢ Run : The Run option enables you to open a program, folder or a website.

Type the name of a program, folder, document, or
Internet resource, and Windows will open it for you.

Open: v

| Cancel || Browse. ..

Fig. 2.10. The Run option

Tvpe the name of the program, folder or a website in the Open combo box and click the
OK button to run it. For example, to access the calculator, you can type calc in the Open
combo box and click the OK hutton.

2.23.3 lcons

Icons are small graphical images or pictorial representation of programs. An icon is a
small image displayed on the screen which represent an application program, file or folder
and are displayed on the desktop {See Figure 2.11).

Fig. 2.11. lcons.

You can simply drag an icon from one place to another on the desktop by keeping the
left button of the mouse pressed. To open the file/folder that an icon represents, place
yoeur mouse pointer over the top of it and double click (two clicks in quick succession) the
left mouse button. This will activate the icon and either start a program or open file/
folder.

The icons on the desktop can be renamed by right clicking on them and select Rename,
similarly they can be deleted by right clicking and selecting Delete. {See Figure 2.12)
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Open
Explore
Search, ..
Manage

Map Metwork Drive, ..
Disconneck Metwork Drive. ..

Create Shorkout
Delete

Properties

Fig. 2.12. Rename Icon

Types of Icons
The various types of icons are discussed below :

Disk Drive Icons

These types of icon represent the Drives of the computer. For example: Drive3% Floppy
A:, Hard Disk Drive, CD Drive, etc.

k%a Forpii e o0k (©) @a DVD-RAM Drve (H:)

e |
Fig. 2.13. Disk Drive Icons

Application Icons

Application icons mean the software package which are used to run various programs. For
example, Calculator, Backup, MS-Paint, etc.

calc ntbackup mspaint

Fig. 2.14. Application Icons.

Shortcut Icons

Shortcut icons are used to quickly access the application. These icons are created by using
the option Desktop/New/Shortcut. For example, Calculator, Disk Cleanup, Paint, etc.

o

Calculator Disk Cleanup Paint
Fig. 2.15. Shortcut Icons

-
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Document Icons

These icons represent a document file. For example, MS-Word document, Notepad document,
etc.

1§ “1 n

\Word Document
Document

Fig. 2.16. Document Icons

2.3.4 Opening and Closing Windows

When spelled with a capital “W”, Windows is the name of Microsoft’s system software (Windows
XP, Vista, 7 and so on). When spelled with a lowercase “w”, a window is a rectangular frame
on the computer display screen. Through this frame, you can view a file of data—such as a
document, spreadsheet, or database—or an application program. To open a program window
start the program. To open a content window, double-click the drive or folder icon from the
desktop or select the folder from the Start menu. For instance, click Start and then My
Computer to open this window (See Figure 2.17). The current window appears on top of any
other open windows, and the title bar is brighter.

Title bar Maximize button Close

! Minimize button : L | button
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e
(o |

Py Disc (B}
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Fig. 2.17. All windows include common controls for working with that window

When a window is open, you see the controls for the window in the upper-right corner
(from left to right : Minimize, Maximize and Close). For example, to close a window, click
its Close button as shown in Figure 2.17.
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The window closes and disappears from the taskbar and the desktop. If you close a
program window, you also exit the program.

You can also use the mouse to move the window around the desktop, by clicking on and
dragging the title bar.

Finally you can create multiple windows to show programs running concurrently. For
example, one window might show the text of a paper you are working on, another might
show the reference section for the paper, and a third might show something you are
downloading from the Internet. If you have more that one window open, click on the Maximize
button of the window you want to be the main window to restore it. You can close the window
by clicking its close button.

2.3.5 Concept of Path and Path Name

The data in a computer is stored in files. Each file is characterized by its name. The name
of a file comprises of two components, that is, a filename and an extension part. Files of
same nature (that is, those belonging to the same application) have the same extension,
whereas the filename is unique for each file. Thus, to identify a file, both its name and
the extension plays an equally important role e.g., a file containing the data of the employees
of a company might be given the name employee.doc. Here, the filename is employee and
the extension is doc, which is indicative of the fact that the file under consideration
belongs to the application MS-WORD (extension for the MS-WORD documents is ‘doc’ or
‘docx’ in case you are using MS-WORD 2007). The extension of a file, somehow gives the
idea of the nature of the data stored in the file and the purpose for which the file can be
used.

The files stored in a computer actually resides on the disk in folders or directories.
Folders are analogues to master files containing files and other folders. A file can be
stored either directly on the disk (C :\), or within a folder (C :\XYZ) or within subfolder(s)
(C :\XYZ\DATA).

A folder contained within a folder is called a subfolder. The exact location of a file
on the disk is called its path. The path of a file thus contains the list of all the folder(s)
that it is into e.g., : If the file employee.doc is stored in the folder DATA a subfolder of
XYZ on the disk, then the path name of this file is given as under :

C :\XYZ\DATA\EMPLOYEE.DOC

Note : In Windows XP, the file names can be upto 255 characters ineluding spaces. However,
file names cannot contain any of these characters :

\ /st > |

Now the primer for files and folders has been provided, we switch over to some
operations possible with files/folders.
2.3.6 Use of Operating System for Directory Listing

In operating system WINDOWS-XP we can list the directories or folders and files in two
ways mainly :
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(i) Using My Computer

‘My Computer’ is a system folder, placed at the desktop, which displays the contents of
your computer. It is a file management tool that helps you in managing various drive(s),
folders, files and devices in your PC.
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Fig. 2.18. Click any icon in My Computer to show the contents of the selected device

When you open up this folder by double clicking on it, a window opens up, displaying
the contents of your PC, categorized according to drives and folders (usually system
folders). You can select an item (drive/folder) to know about its brief description. When
an item is selected, its description appears at the extreme left of the window. The description
usually comprises of the general things about the item as the name of the selected item,
its type (drive/folder), what for it can be used etc. In case, the item selected is a drive
(C:\, D:\, A :\ etc.) then the total capacity of the drive, the used space in it and the
unused/free space in it is also displayed. This is accompanied by a diagram also. In case,
the selected item is a folder, a brief description about its intended purpose and use is
provided. Almost all of the system resources can be easily accessed using ‘My Computer’.

‘My Computer’ can be efficiently used as mentioned below :
1. Open up ‘My Computer’ by double clicking on its icon at the desktop.

2. In the window so displayed, you can open any folder/drive by double clicking on
it, or optionally you can select an item to view its description.

3. You can navigate to a particular item (file/folder etc.) using ‘My Computer’. To
carry out this operation, simply follow the path of the item to be opened, that is,
go through its path, opening up all folders/subfolders that are a part of its path
e.g., if a file is stored at a location C :\WINDOWS\DESKTOP\DETAILS.DOC,
then in order to get to the file details.doc using ‘My Computer’, the sequence of
the folders/files to be double clicked is : C :>WINDOWS>DESKTOP>DETAILS.DOC.
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4. The file can also be manipulated using ‘My Computer’. The basic file operations
as copying and moving files can be carried out with the help of ‘My Computer’.

5. You can view any other part of your computer by changing the contents of the
Address Bar at the top of the window. Select the item, for which you wish to view
details, from the drop down list provided in the field ‘Address’. This will change
the ‘My Computer’ window to the selected item window e.g., if you selected the
option ‘Desktop’ from the drop down list, then in place of displaying the contents
of ‘My Computer’, the window displays the contents of the Desktop.

6. To close ‘My Computer’ window, select File menu and Close.

Note : Windows XP permits you to shift to Classic View of Windows OS. To shift to Classic
View, you need to set it for Screen, Start menu, Taskbar and Control Panel.

In Classic View, instelled programs are used through Start — Programs rather than using
Start — All Programs, which is the way in XP view.

(ii) Using Windows Explorer

Windows explorer is yet another file management tool in the computer. It is almost the
same (and can be used almost similarly) as ‘My Computer’ except the fact that it displays
the contents of the computer in a window partitioned into two components; the parts
being the left smaller subwindow named ‘folder pane’ and the larger right portion called
‘working area’.

Within the folder pane portion of the Explorer, the hierarchy of the contents of the
computer is displayed in the form of a tree. The items (drives/folders) that have a + sign
displayed before them means that there are some other items (folders/files) associated with
them (which belong to the item). The + sign, when clicked, shows the contents of the item
concerned and the sign before it changes to a — which indicates that the item cannot be
expanded for further details. The list of items can again be compacted by clicking the
— sign to hide the detailed subtree of the item. The sign again changes to a +. When an
item is selected within the Folders window, its contents are displayed in the right portion
of the explorer. Within this portion, any item can be selected to view its description. The
Windows Explorer can be used efficiently as under :

1. Click on the Start button and from the menu, select All Programs option.

2. From the cascading menu, select Accessories option and again from cascading
menu select Windows Explorer.

Alternatively,

Click the Start button, point to Run and click it, and then type Explorer in the
Run dialog box and click OK or press Enter key.

Or
Use the right mouse button to click the My Computer icon and then click
Explore.

Or

Open My Computer and click on the Folders button in its tool bar.
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It will display a window divided into two parts : left pane being called folder pane
(containing a tree of drives/folder in the PC) and the right pane being called the
working area (displaying the contents of the item selected in the left pane).
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Fig. 2.19. The contents of any item highlighted in the folder pane of Windows Explorer

6.

8.

are displayed in the working area.

Some of the items have a + sign preceding them (indicates that there is a detailed
list/a subtree of items (folders/files) associated with it) and some of the items
have a — sign preceding them (indicating that there is no such subtree associated
with it or that the item cannot be expanded further).

Click the + sign to expand the item for detailed list (subfolders/files) or a — sign
to contract the list.

Select an item in the left pane and its contents will be displayed in the right one.
In turn an item can also be selected in the right pane in order to view its brief
description.

A file/folder (in the right pane) can be operated upon for the operations like
move/copy/rename/delete etc. as described later on.

To view the other parts of the PC using Windows Explorer, click the drop down
list associated with Address bar at the top and select an option. The details of
the option so selected are displayed.

To exit from the Windows Explorer, select Close from the File menu.

Note : While using Windows Explorer, to show or hide folders on the left side of the window,
click the + or — sign beside the folder.
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2.3.7 Hierarchical Directory Structure

It represents the files and folders in a tree like structure. To see the hierarchy of folders
do the following :

Click the Start button, point to All Programs, point to Accessories and then click
Windows Explorer.

The way of using Windows Explorer has been explained in the previous article.
2.3.8 Creating Folders or Directories

What are Files and Folders ?

File is a computerised document that contains information or data. A file name has two
parts, the primary name and the extension, also called the secondary name. The primary
name is used to identify the file. The extension is used to identify which application has been
used to create the file. Every application has a specific extension attached to it. When you
save a document, a default name is given to it and the secondary name is included
automatically. Example: Text.doc, here Text is the primary part and doc is the extension. A
dot is used to separate the primary name and the extension.Note that doc is the extension
for Microsoft Word files or docx in case you are using MS WORD 2007. You can save your
files at many places—on the hard disk, a floppy disk, a network drive (a drive shared through
a network i.e., interconnected computer) and so on.

Folder is like a container, which can store programs, files and also other folders.
Need to Organise Files and Folders

To keep files, folders, programs etc. in an ordered way in the computer, they have to
be stored in a named location in the hard drive. This helps in finding the files and folders
easily.

To organise files in a better way they can be put in a folder. A folder can contain
another folder inside it. The folders can be named in such a way that would describe the
nature of the files that it contains.

The tools provided by Windows to organise files and folders are My Computer and
Windows Explorer, which have been discussed earlier.

A folder can either be created at the desktop and/or in some drive (C :\ or D :\ or
E :\ etc.) or already existing folder(s).

(i) To Create a Folder at the Desktop
1. Right-click in an empty area of the desktop.

2. From the pop-up menu so displayed, select New.

3. From the cascading menu, select the option Folder. A folder icon appears with
the name ‘New Folder’ highlighted.

4. Type a name for the newly created folder.
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Fig. 2.20. Creating a folder at the desktop

(ii) To Create a Folder in a Drive/Folder

1.

5.

In ‘My Computer’ navigate to the item (drive/folder) in which you wish to create
a new folder.
Double click on this item, so that a window exhibiting its contents is opened.

. Right-click on an empty area in the window.
4.

Select New from the pop-up menu displayed, and Folder from the cascading
menu. A folder icon appears with the name ‘New Folder’ highlighted.

Type a name for the newly created folder.

Say, you create a new folder called Vansh in the Dixit folder. In this case, the Dixit
folder is called the parent folder and the Vansh folder is called the subfolder.
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Fig. 2.21. Creating a folder in a drive/folder
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2.3.9 File Operations

Files and folders can be copied, moved, deleted or renamed. For this you need to select files
that are to be copied, moved or deleted. Selecting a file or a folder is simple, as you have to
click that particular folder or file. The folder or file gets highlighted.

Renaming Files and Folders

A file or folder can be renamed immediately after it is created or later. To rename a
file,

1. Select the file.

2. Click the Rename option in the File menu.

Alternatively,

1. Select the file.

2. Right-click the file.

3. Click the Rename option in the popup menu (See Figure 2.22).
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Fig. 2.22. Renaming files and folders

You can also select the file and press the F2 key to change the name.

The name of the file or folder is highlighted. Type the new name and press the
Enter key.
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Copying Files and Folders
To copy a file or a folder to another folder,
1. Select the file or folder.
2. Click the Edit menu.
3. Click the Copy option (See Figure 2.23).

Professional

Fig. 2.23. Copying files and folders
Alternatively, you can right-click the file or folder, click the Copy option from the
shortcut menu or press the Ctrl and C keys simultaneously.
4. Select the folder where you have to paste the file.
5. Click the Edit menu.
6. Click the Paste option.

Alternatively, you can right-click the file or folder, click the Paste option from the
shortcut menu or press the Ctrl and V keys simultaneously.

Note : A quick way to move and copy files or folders is to use right mouse button to invoke
the shortcut menu (a menu which gets displayed by right click of mouse).

Moving Files and Folders

To move a file or a folder completely from one folder to another,
1. Select the file.
2. Click the Edit menu.
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3. Click the Cut option (See Figure 2.24).
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Fig. 2.24. Selecting the Cut option.

Alternatively, you can right-click the file or folder, select the Cut option from the
shortcut menu or press the Ctrl and X keys simultaneously.

4. Select the folder where you have to paste the file.
5. Click the Edit menu.
6. Click the Paste option (See Figure 2.25).
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Fig. 2.25. Selecting the Paste option
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If multiple files have to be copied or moved, it can be done using the Shift key or the
Ctrl key. When you want to select consecutive files and folders, click the first item, hold down
the <Shift> key and click the last item. When you want to select files that are not consecutive,
hold down the <Ctri> and click each item. To select all files and folders in the window, choose
Edit, Select All.

Note : Copying an item places an exact replica of the copied item at the new location also
retaining the item at the location where it is copied from. But, moving an item from a location
to another erases its existence at the original location.

Searching Files and Folders
To search files and folders,
1. Click the Search option in the Start menu.
2. Click the ‘All Files and Folders’ option.
3. Specify the name of the file or the folder that has to be searched.
4. Specify the folder in which the sfcearch has to be happened.

The results are displayed in the right pane. You can also access the Search option by
pressing the Ctrl and E keys simultaneously.
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Fig. 2.26. The Search option
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Deleting a File or Folder
To delete a file or folder,
1. Select the file or folder.
2. Press the Delete key.

Windows asks for confirmation before deleting a file or folder as shown in Figure 2.27.
Click Yes to delete the file or folder. Click No to cancel the operation.

Confirm Folder Delete [?I

Are you sure you want to remove the Folder ‘personal’ and move all
‘«.] its contents o the Recyele Bin?

Fig. 2.27. Deleting a File or a Folder

Alternatively, you can right-click the file or folder and select the Delete option in the
popup menu.

Deleted files and folders are stored in the Recycle Bin. If you delete the file by mistake,
it can be restored by clicking the Restore option in the File menu. If any file or folder has
to be deleted permanently from the machine, then right click on the Recycle Bin and select
the Empty Recycle Bin option.

On clicking Empty Recycle Bin option the following message will be displayed.
(See Figure 2.28).

Fig. 2.28. Confirm Multiple File Delete dialog box

Click yes to permanently delete the files and folders from Recycle Bin.
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2.3.10 Recycle Bin Management

The deleted files are moved to the Recycle Bin. It is a folder which contains the deleted
files of your PC. When a file is deleted, it is not abandoned completely. Instead of being
washed away from the system, it is moved to Recycle Bin. If you need a deleted file back,
it can be restored from the Recycle Bin to its original location (from where it was deleted).

The Recycle Bin takes up approximately 10 percent of the hard disk space at most.
If you wish, you can minimize the size of this folder from time to time by erasing the files
from it. The deleted files that are stored in the Bin vanish completely if they are deleted
from the Recycle Bin also. All the files can be erased from the Recycle Bin at once by
using the following steps :

1. Right-click on the Recycle Bin icon placed at the desktop.
2. From the pop-up, select Empty Recycle Bin.

3. In the dialog-box ‘Confirm Folder Delete’. Click Yes to erase all the files from the
Bin; or click No to Cancel deletion.

Confirm Folder Delete

A Are you sure you wank to remave the Folder 'personal' and move all
o] lits contents to the Recycle Bin?

Fig. 2.29. Confirm Folder Delete dialog box

2.3.11 Restoring Deleted Files

The item(s) when deleted are moved to the Recycle Bin. They can, however be restored
back to their original location as follows :
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Fig. 2.30. You can restore a deleted file from the Recycle Bin
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1. Double click on the Recycle Bin icon to open it up.
2. Select the item you want to put back to its original location.
3. Right-click on the item and from the pop-up, select Restore.

It will move the item back to its original location.

Note : If a file is deleted at the command prompt or from a floppy disk (A: or B: drive), it
does not go into the Recycle Bin.

2.3.12 Creating Shortcuts

Once you have created files and folders, you may place their shortcuts to another location.
A shortcut is an icon that links to a file or folder. On double-clicking a shortcut, the
original item opens.

For creating a shortcut to a file we follow the procedure given below :

1. In a window, select the file or folder for which you wish to create the shortcut.
Here we have selected the file TC.EXE file located in the folder E:\tc. (See
Figure 2.31).
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Fig. 2.31. Creating Shortcut

2. Drag the file by using the right mouse button to the location where you wish to
place the shortcut. Here we wish to place the shortcut at the desktop, so the
desired file icon will be dragged to the desktop.

3. Immediately on releasing the right mouse button, a menu will be displayed (See
Figure 2.31).

4. Click on ‘Create Shortcuts Here’ option in it.

Note : We can copy or move a shortcut which appears on the desktop to some other location
also.
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2.3.13 Formatting Floppy
For formatting a floppy disk we follow the procedure given below :
1. Click on ‘My Computer’. It will open the ‘My Computer’ dialog box.
2. Select the floppy icon (3% floppy [A:])
3. Right click the icon. It displays the shortcut menu shown in Figure 2.32.

(] s
g Lo i Sl LOTAL ik D) %.mmm&:.‘
g 0N ) gl LOTAL 10K (51 g Lo IR
| Oevices with & Eracwoble Stomee
EEEE—— [4 .: Dl
e
Cepire
o Search...
Sewing ot Smcarty
Q L MewaSo  Copeied...
T

i

Fig. 2.32. Format option on floppy disk’s shortcut menu

4. Click ‘Format’ option. We get the dialog box shown in Figure 2.33.
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Fig. 2.33. Format dialog box
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5. Select the options as per your requirement.
6. Click ‘Start’ to start formatting.

After formatting the floppy a message is displayed. Now click on the OK button. We
can format another floppy if we desire. Formatting a floppy deletes the existing contents
@if any).

2.3.14 Switching between Tasks

Taskbar is the bar at the bottom of the screen in Windows XP. The Start button and the
temporary buttons for the open applications (windows) appear at the taskbar. The taskbar
can be manipulated in a number of ways :

® My Computer Y 4= B 6:57PM

i untitled - Paint

Fig. 2.34. Taskbar

To switch between windows, just click the button for the window you want from the
taskbar. When you close a window, its button disappears from the taskbar.

Depending on what task you are working on, other indicators can appear on the
taskbar. To view or change settings, just double-click the clock or any of the indicators.

2.3.15 Control Panel

To start Control Panel,
1. Click the Start button.
2. Click the Control Panel option from the Start menu.
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Fig. 2.35. The Control Panel Option
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The Control Panel contains specialised tools to change the Visual settings and the

system settings in the operating system. There are
This view is called the Category view. Sometimes
Category view. In such a case, one can switch to the
option is displayed separately.
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Fig. 2.36. The Categorical View of Control Panel
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Appearance and Themes

The appearance of the desktop can be changed using the Appearance and Themes option in
the Control Panel. Desktop is the onscreen area where all the icons, windows and dialog
boxes are displayed.
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Fig. 2.38. The Appearance and Themes Option in the Control Panel

The Pick a Task section contains tasks that are used for customising the desktop. You
can change the background picture, the screen saver and the theme of the desktop. You can
also change the appearance and the resolution of the computer.

Theme is a predefined group of background, sounds, icons and other elements on the
desktop.

To change the theme of the desktop,
1. Click on change the computer’s theme from the Appearance and Themes window.
2. Click the Theme Combo Box drop down arrow.
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Fig. 2.39. The Display Properties window
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3. Choose Windows XP.
4. Click the Apply button.
5. Click on the OK button.

The settings of the desktop can also be changed using the display icon in the Pick a
Control Panel icon section. This section also contains icons for customising the folders and
the Start menu. To know more about these icons place the mouse pointer over them.

e The Display option helps in changing the settings of the desktop, such as the

background, screen saver and the appearance.

e The Folder Option helps in changing the way the files and the folders are displayed

and change file associations.

o The Taskbar and Start Menu helps in changing the way the Start menu and the
Taskbar are displayed.

Printer and Other Hardware

Using the Printer and Other Hardware option in the Control Panel, the settings of printer,
keyboard, mouse etc., can be changed. Installed printers and also add a printer to the
computer options can be viewed.

The settings of game controllers, keyboard, mouse, phone and modem, scanners and
cameras can also be changed using the icon present in the Pick a Control Panel icon section.
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Fig. 2.40. The Printer and Other Hardware option in the Control Panel

e The Game Controllers option helps in changing the settings of the game controller
hardware.

e The Keyboard option helps in changing the keyboard settings.
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e The Mouse option helps in changing the mouse settings such as, mouse speed,
pointers etc.

e The Printers and Faxes option helps in changing the display printers that are
installed in the machine and also add and remove printers.

e The Phone and Modem Options option allows you to configure the telephone
dialling rules and modem settings.

e The Scanners and Camera option helps in adding, removing and changing the
scanner and camera settings.

Network and Internet Connections

The Network and Internet Connections option in the Control Panel allows creating a small
office network and changing the settings of the network and Internet.

The Pick a Task section in the Network and Internet Connection window consists of
tasks to change the settings of the Internet, connect to the workplace network from home
and create a small office or home network.

Icons displayed in the Pick a Control Panel icon section are used for configuring the

display and connection settings of the Internet and also to connect your computer to other
networks and the Internet.

B Network and Internet Connections
Fie Edt VYiew Favortes Tools Hep

Qe - ] /':.‘sﬂrd‘ | Folders _'.@

ficelress | 3 Metwork and Tnternet Connections
| o

et Also - Network and Internet Connections

4 b
& My Network Places Pick a task...
{5 Printers and Other
Q Hardware Set up or change your Internet connection
Remote Desktop

L Phane and Modem Options Create a connection to the network at your workplace

E! Set up or change your home or small office network

WgeNshnotecs [3] Set up a wireless network for ahome or small office

Home or Small Office
INetworking Change Windows Firewall settings

[7) Internet Explorer
lﬂ MNetwaork Disgriostics . 4
or pick a Control Panel icon

- -
;ﬂ Internet Options 5 MNetwork Connections

@ Network Setup Wizard E’ Windows Firewall

) Wireless Network Setup
= Wizard

Fig. 2.41. The Network and Internet Connections Option in Control Panel

User Accounts Option

The User Accounts option in the Control Panel helps to control the rights and permissions,
such as changing passwords and personal settings of a specific user. It also helps to create
new accounts and change an account. It also helps to change the way users log on or off.
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-& User Accounts

Learn About " "l' User Accounts

lj] LUser accounts
[9) user sccount types

[7) swiching users P]Ck a taSk...

| Change t ¥ 5 log on ot off

or pick an account to change

personal =
Computer administratot ount 15 off

Fig. 2.42. The User Accounts option in the Control Panel

Add or Remove Programs Option

Using the Add or Remove Programs option in the Control Panel an application or window
components can be added or removed.

® Add or Remove Programs

4 . |
% Currently installed programs: [0 shawm updstes Sort by Mame |
Change or 1% Kaspersky Antiirus 7.0 Sze 17.14MB

Programs 3 P Professional with FrontPage

% ! it info

It From, yaur comgiute:

@ n Recaver My Files Sze  G.85MB
. 3 soundtay Sze  7.10MB
Windows 62 VIAf536 Display Driver Sze  2.44MB

Set Program
fccess and
Defaults

Fig. 2.43. The Add or Remove Programs option in Control Panel
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Each item in the Control Panel, when clicked, opens up a dialog-box relative to the
properties and settings of the control (item), which can then be adjusted according to

requirement.
To open the Control Panel folder, following steps are to be followed :

1. Click on the Start button and select Settings.

2. From the cascading menu, select Control Panel.

3. Click on to Add/Remove Programs option. The dialog box shown in Figure 2.44
appears.

¥ Add or Remove Programs Q@@

1
@ add a program From CD-ROM or floppy disk

ct o \I:ij To add a program from a CO-ROM or floppy disk, click €D or Floppy

Remaove

Programs
add programs from Microsoft

- To add new Windows features, device drivers, and system updates over the Irternet, dick Windows Lpdate

.,gj‘:l Windows Update

Add New
Programs

AddfRemove

Windows
Components

@

Set Program
Access and
Defaults

Fig. 2.44. Add or Remove Programs dialog box.
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4. Click ‘CD or Floppy’. The dialog box shown in Figure 2.45 appears.

Install Program From Floppy Disk or CD-ROM @

Ingert the product's first installation floppy disk or CD-ROM,
and then click Next,

Next > ][ Cancel

Fig. 2.45. Install Program from Floppy Disk or CD-ROM dialog box
5. Click ‘Next’. The dialog box shown in Figure 2.46 appears.

Run Installation Program

X]

If this is the comrect installation program, click Finish. To
start the automatic search again, click Back. To manually
search for the installation program, click Browse.

Open:

|

T T

Fig. 2.46. Run Installation Program dialog box.
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6. Browse the program which you want to install. In other words give the path name
of the program which you want to install.

7. Click ‘Finish’.
Date and Time Option
You can change the date and time settings of your computer using the Date, Time, Language,
and Regional options icon in the Control Panel. The Pick a Task section in this window

consists of tasks, such as changing the date and time, changing the fonts of date and time
and adding new languages.

To change the Date and Time,

1. Click the Change Date and Time icon.

To change the month,

1. Click the combo box where the months are listed.
2. Select the month.

To change the date,

1. Select the existing date and type the new date.
2. Change the date.

3. Click the Apply button.

4. Click the OK button.

Date & Time: | Time Zone | Internst T'EI'I:'IE' _

Cate Time

by RARETEEE e

]‘ = bt 5 ey = L= — - \ "
. ...-"— -

[ a2 4 & 7 & 9 .

10 11 12 13 14 15 16 z a

17 18 19 20 21 22 23 ‘ , a

24 25 26 27 28 29 30

|31 11:43:154M | =

Current tirme zore: India Standard Time

[ ok || cance |

Fig. 2.47. The Date and Time Properties dialog box.

The Pick a Control Panel icon section contains icons to change the date and time and
also to change the display the language, numbers, date, and time.
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Sound, Speech and Audio Option
The Sound, Speech and Audio devices option in the Control Panel allows to customise the
sound system and also to configure settings for the audio and recording devices.

The Pick a Task section in the Sound, Speech and Audio devices window contains tasks
to change the system volume, sound scheme and speaker settings.

o Adjust the system volume helps in increasing or decreasing the volume associated
with the system.

e Change the sound scheme helps to change the sound settings that are applied to
events in Windows.

e Change the speaker settings helps to change the settings of individual speakers.

The Sounds and Audio Devices icon in the Pick a Control Panel icon helps configure
the settings of speakers and recording devices.

Sounds and Audio Devices Properties E]@

WYolume | Sounds | Audic | Voice | Hardware |

Qﬁ’ Mo Audio Device

Device volume

/)

Speaker seltings

Use the settings below to change individual
[ speaker volume and ather settings.

[ oK ][ Cancel I

Fig. 2.48. The Sounds and Audio Devices Properties dialog box.

e The Speech icon in the Pick a Control Panel icon section allows to change the settings
for speech recognition and text to speech conversation.

e Speech recognition is the ability of Windows XP to convert spoken words to written text.
Accessibility Options

The Accessibility Option in the Control Panel is used for customising the keyboard, display,
and mouse functionality.



Working Knowledge of Computer System 67

The Pick a Task section in the Accessibility Options consists of tasks to change the
contrast for the screen elements, such as cursor and text and configure Windows to work for
the users with disabilities. A Magnifier option is available in the See Also section of
Accessibility Options. Using this Option, a portion of the screen can be increased.

Accessibility Options

Keyboard | Sound | Display | Mouse | General

StickyKeys

Use StickyKeys if you want to use SHIFT, CTRL, ALT, or
Windows logo key by pressing one key at a time.

[ Use StickyKeys Settings

FilterK eys

Use FilterKeys if you want Windows to ignore brief or repeated
keystrokes, or slow the repeat rate.

[ Use FiterKeys Settings

TogaleKeys

Use ToggleKeys if you want to hear tones when pressing

CAPS LOCK, NUM LOCK, and SCROLL LOCK.

[(JUse TooaleKeys Setlings

[ Show extra keyboard help in programs

[ ok || Ccancel

Fig. 2.49. The Accessibility Options dialog box

Performance and Maintenance Option
The Performance and Maintenance option in the Control Panel allows to increase space on the
hard disk, perform frequent checks on the computer, and configure settings to save power.

The Pick a Control Panel icon section contains icons to configure energy-saving settings
and perform administrative settings for your computer.

o The Administrative Tools option helps in changing the administrative settings in the
computer.

The Power Options helps in changing the energy-saving settings in the computer.
o The Scheduled Tasks option helps in running the computer task automatically.

The System option helps to change the hardware settings and also to see the
information about the system.
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B Parformance and Maintenance
Fle Edit Wew Favorites Took Halp
Q- @ T Pser [rasers | [+ B
Address | Performance and Malntenance
sae Alio !d Performance and Maintenance
&) File Types
NSRRI Pick a task...
e e 2 E| See hasic infarmation about your computer
i.?] Startup and Shutdown f:;_] Adjust visual effects
[B3] Free up space on your hard disk
f—f| Back up your data
E| Rearrange items on your hard disk to make prograns run faster
or pick a Control Panel icon
ﬁt Administrative Tools ‘- Power Options
ﬁ Scheduled Tasks Ea.! System
Fig. 2.50. The Performance and Maintenance option in the Control Panel
Uoseful Tip

To change the settings of the computer you can also go to the classic view of the Control Panel
and click on the respective icon.

2.3.16 Arranging Icons on the Desktop

Icons can be arranged on the desktop. These can be dragged and placed anywhere on the
screen. To automatically arrange these,

1. Right-click on the empty space on the desktop.

A pop-up menu appears. A menu that appears when you click the right mouse
button is called a context-sensitive menu.

2. Choose the Arrange Icons By option from the popup menu.
3. Click the Auto Arrange option.

You can also arrange the icons by Name, Size, Type, etc.
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Arrange Icons By 1 @ Name

Refresh Size
Type
Modified
Undo Copy Chrl+2 ] roups
Save As Scheme,., .
) i v Align to Grid
Graphics Options 4
Display Maodes » v Show Desktop Icons
New Lock Web Items on Deskkop
Run Deskrop Cleanup Wizard
Properties

Fig. 2.51. Auto Arrange Icon option

Changing the Desktop

The appearance of a desktop can be changed. To change the appearance of the desktop,

1.

Right-click on the empty space on the desktop.

2. Click the Properties option.
3.
4

. Select any option from the list box. For example, Select Autumn as the background

Click the Desktop tab.

and click the Apply button.
Click the OK button to close the dialog box.

Arrange Icons By »
Refresh

Undo Copy Ctrl+2

Save As Scheme...
Graphics Options
Display Modes »

MNew »

Fig. 2.52. Properties option
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?)X]

Display Properties

| Themes | Deskiop | Scieen Saver | Appearance | Setlings |

3

Background:

] Tulips A | Browse... I

Lﬂ Vortec space

Ltj'W'ind | .Positinn: _
el | [sweeh] |
™ Zapotec :

E] krishna-gopis Lot

| —

[ Customize Desktop... ] |

[ 0K ][ Cancel ][ Apply ]

Fig. 2.53. List Box
The background is also known as the wallpaper.
Changing the Screen Saver

Screen saver is a moving picture or pattern that appears on the screen when the mouse
or the keyboard is not used for a specified period of time. You can set the time using the
Wait spin box. To select the screen saver.

Right-click on the empty space of the desktop.
Click the Properties option.

Click the Screen Saver tab.

Select any screen saver from the list.

Click the Apply button.

Click the OK button to close the dialog box.

A A
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RIX]

Display Properties

Themes | Deskiop Scieen Saver f.f\ppearmce Setlings

=]

T—

Screen save:

| Windows <P w I Cettings ][ Preview ]

ume, password protect

<D Tt powes settings and save eneqy,

My Ffifc:ures Slideshow [_E‘j."."f’_“: ]
j [ Cancel I [ Apply l

Fig. 2.54. Screen Saver

2.3.17 Changing the Appearance
The appearance of the desktop can be changed. To change the appearance of the desktop,
1. Right-click on the empty space of the desktop.
2. Click the properties option.
3. Click the Appearance tab.
E'J’j{}:l.‘_‘i’i-‘l'ﬁp':]'.!i:j ﬂ@

Themes [esklop | Sereen Saves Appearance lSdlngs |

[‘5:";"['1 Ve ,-i'ﬁjﬂ'_zj? jk-‘i:i i I

window Text

wirwdows and buttons
Windows %P slyle ad
N OIS a1

Fig. 2.55. Appearance
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4. Select any option from the list box. For example, select Windows XP style from
Windows and buttons.

5. Click the Apply button.
6. Click the OK button to close the dialog box.

Note : You can change Color scheme and Font size depending on Yyour choice.

2.3.18 Using Windows Accessories

We can implement the various well known features of Windows operating system such as
Address Book, Calculator, Command Prompt, Entertainment, Notepad, Paint, System
Tools, and WordPad etc.

To open Accessories,
1. Click the Start button.

2. Click on All Programs.
3. Click on Accessories.

# Dowrlood Accelerabor Plus (A7)
& Mew Office Documark

(F Coen Cffice Dooument

@ Sak Program Access and Dafaults
W Windaws Catelog

@ Wndiws Lpdste

) Acoassibdty

» ¥
0 Cleane ol ) Commurications »
e 1 N M CyvberLink PawerDVD k| 170 Ercertanment ]
‘f--. i ) Dol Acesbarster Bhos (D88 # | ) Svebam Took N
= ) e r LD Address ook
9|.Tn.:-o i 5 (=" = vil B cdouste
- g 2 ougle drome v Bl Comerd Prorgl
;r._l Iimﬂ — L vl B mctapad
T Maziha Firefax sl W oPam
] vioesom e e | Dt *|| ) Program Comparhity Wizsrd
m Statup | Gme Remate Dedtog Connechian
E A Reoder 3 O TeraCopy vl G Sycheanize
T ool & vl @ Tow Windows 3P
HMM& 00 WinRaR vl By wondows Explorer
B Adobe Peader 3 A WorcPad
& Intemet Explores
w MmN
5 Gublook Express
b RTOLE Assstanos
B windave Media Plaese
Aiiiroq » I B Wi Messeoger
Rl Windows Mowie Waker
Lan - 3
ﬁi [0 Java 2 Runtme Emvironmert v —— @ P
) s 2 SDEStandard Edtian v1.3 B LYW Thursdey
| T wey omims Fresware v | e

Fig. 2.56. Accessories
Address Book

It is used to manage contacts and find peoples and businesses using directory
services.
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File Edt Wiew Tools Help
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Fig. 2.57. Address Book
Calculator

It is used to perform basic arithmetic tasks with an on-screen calculator.

MC i g 9 ! sqrt

MR 4 5 B i %

M5 1 2 3 : x| |

Fig. 2.58. Calculator
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Command Prompt

It is used to perform text-based (command-line) functions.

soft Windows
opyright 198%

[Uersion 5.1.26801
B1 Microsoft Corp.

IC:“\Documents and Settings“APPLE>

Fig. 2.59. Command Prompt

Entertainment

It has the option Sound Recorder, Volume Control, Windows Media Player for entertaining

the user.

| i) Accessibility

| I} Communications

| [j System Tools
.2 Address Book

= Calculator

EA Command Prompt

o Motepad

Y Paint

¥) Program Compatibility Wizard

‘m Remote Deskiop Connection

Synchronize

&) Tour Windows KP

I Windows Explorer

_ A wordpad

@ sound Recorder

v [ volume Control
¢} Windows Media Player

Fig. 2.60. Entertainment
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e Sound Recorder

It is used to record sound if a microphone or sound card is installed.
e Volume Control

It is used to control volume level of recorded and play back sounds.
o Windows Media Player

It plays your digital media including music, videos, CDs, DVDs, and Internet
Radio.

.

= e o= 1 i
@ Wi pwe eed i Pl ayer == L:!
Fir Wew Flay Tools Hsbp

Now
Playing

Media
Guiide

Copy from
o

Media
Library
Radio
Tuner

Copyte (D »
ot Device

Premiunt
Services

Skin
Chooser

Ei & ® pattery : Randomization il B B Takal Time: 0:00

Fig. 2.61. Windows Media Player
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Notepad
It is used to create and edit text files using basic text formatting.

EIB[X]

R )l b LA
Format  Wew Help

Fig. 2.62. Notepad

Paint
It is used to create and edit drawings and displays and edits scanned photos.

Uptied lalnts
File Edt ¥lew Image Coors Help

5l |
P
&9

KL
™~ A
N 2
@z
= @

I I O O
T = .

For Help, click Help Topics on the: Help Menu.

Fig. 2.63. Paint
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System Tools

It has many options such as Backup, Disk Cleanup, Security Center, System Information
and System Restore etc. which are very useful for managing the system.

[ Accessibity >

i) Communications *

I Entertainment >
[ B, Backup
| ) Address Book €3 Character Map
|5 Cabeulator 4, Disk Cleanup
Bl Command Prompt W Disk Defragmenter
& MNotepad # Files and Settings Transfer Wizard
Y Paint & Irternet Explorer (No Add-ons)
) Program Compatibiity \Wizard __ﬂ Scheduled Tasks
L Remate Desktop Connection @ Security Center
) Synchronize 8 System Information
&) Tour Windows xP “B System Restore
I Windows Explorer
| 4 wordpad

Fig. 2.64. System Tools

e Backup

It archives data to protect it from accidental loss.
e Disk Cleanup

It enables you to clear your disk of unnecessary files.
o Security Center

It is used to view your current security status and access important settings like

Firewall, Automatic Updates, and Virus Protection to help protect your PC.
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H ect your PC
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Manage security settings for:
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Fig. 2.65
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e System Information
It is used to display current System Information.
e System Restore
It is used to restore system to chosen restore point.

WordPad

It is used to create and edit text documents with complex formatting.

LAl Dpgumentie WordPad) [~ 2]
Ele Edit Wew [nsett Format Help
D & - B By
Anal b2 [0 B |Westem B.7UPI|E=3F i
g ....... . T K I T e = ; 1 : =
R
|
|
|
|
|
|
|
|
For Heb, press F1 RLM

Fig. 2.66. WordPad

2.3.19 Exiting Windows-XP

When you wish to finish working with WINDOWS-XP, you need to exit windows. But
always remember “Never turn off your system with WINDOWS-XP still running as
it can lead to loss of data”.

The exit from windows is done in the following way :
1. Click the Start button. The Start menu appears.
2. Click the Turn Off Computer option.
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Fig. 2.67. The Turn Off Computer Button

3. In the Turn off computer dialog box, click the Turn Off option.

stand By

Shuts down Windows so that you can safely turn off the
computer.

Fig. 2.68. The Turn Off Button

4. The computer shuts down.

2.4 Introduction to Word Processors and their Features

Word processing software allows you to create, edit, format, print, and store text material,
among other things. Word processor is the most common application software. The well
known word processing programs are :

e Microsoft Word

e Writer

e Wordpad

e Text Editor

e Star Word

Word processing software allows users to work through a document and delete, insert

and replace text, the principal editing and correction activities. It also offers such additional
features as creating, formatting, printing and saving documents such as letters memos,
reports, manuscripts and contracts.
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The advantages of using word processor to type documents over hand written documents
are given in Table 2.3.

Table 2.3. Advantages of Word Processor

Hand Written or Typed Documents Documents Created Using Word Processors
Slow creating process Can be created quickly and easily
Difficulty in inserting pictures and images Pictures and images can be inserted easily
Looks messy after making corrections Error correction is simple and neat.

Microsoft Word—an Example of a Word Processing Package

Microsoft Word (MS-Word) is the most popularly used word processing application software
that provides you with a number of useful and fabulous features to process the text. A word
processor, in general, can be used to manipulate the text in a variety of ways. In addition
to it, you can save your documents in a word processor and use them according to the need,
whenever required.

The features that are provided by any word processor (as editing, formatting text) are
available in MS-Word, which also supports some additional and special features (as mail merge).

MS-Word is a member of the MS-Office family provided by Microsoft, used explicitly for
WINDOWS (i.e., it is a Windows based application). This means, in order to work with MS-
WORD, you need to install WINDOWS in your PC and get it running.

2.4.1 Features of Word Processors

Word processing is by far the most widely used computer application because it is used for
communication, our most common activity. Word processing is used to write, edit, and format
memos, letters, reports, manuscripts, contracts, and every imaginable type of document. No
matter what the information is, or what form it takes, the chances are it was initially
composed and written using a word processing program.

A word processor is software which provides a graphical user interface with better
capabilities than a text editor does. The main advantage of a word processor is that it
provides WYSIWYG (What You See Is What You Get) interface which helps you make

changes quickly and easily. The main features of today’s word-processing packages are :

Creating Documents

It means entering text using the keyboard. Word processing software has three features that
affect this process—the cursor, scrolling and word wrap.

1. Cursor : The cursor is the movable symbol on the display screen (monitor) that
shows us where we may next enter data or commands. It is often a blinking
rectangle or an I-beam. We can move the cursor by using the keyboard’s directional
arrow keys or a mouse. The point where the cursor lies at a particular instant is
known as the insertion point.

2. Scrolling : Scrolling means moving quickly upward, downward or sideways through
the text or other screen display. A standard computer monitor displays only
20-22 lines of standard-size text at a time. Generally, the documents are longer
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than that. Using the directional arrow
keys, or the mouse and a scroll bar
located at the side of the screen, we
can move or “scroll” through the
display screen and into the text above
and below it.

3. Word Wrap : Word wrap automati-
cally continues text on to the next line
when we reach the right margin, i.e.,
the text “wraps around” to the next
line. We do not need to hit a “carriage
return key” or Enter key, like in a
typewriter.

Edltlng Documents Fig. 2.69. Scrolling

Creating DovvmerticRanges griekly ond casibi The
mani fenres of fodqy's wonkarseessing packages

When editing a document to correct mistakes, we can move the insertion point where we
wish to enter new text and then just type it in. To delete characters, we press Backspace or
Delete key. Pressing Backspace key deletes characters to the left of the insertion point and
pressing delete key deletes those to the right. We can also drag the mouse to highlight any
section of the text and then copy it to another file, move it to some other place in the
document being used, give it a new format, or delete it all at once.

The Undo command allows us to change our mind and restore text that we have just
deleted. Inserting is the act of adding to the document. The Insert key plays an important role
in the replacement of text and exiting from Insert mode.

In addition to the insert and delete, cut/copy and paste features of editing explained
above, some other features of editing are

1. Find and replace : The Find or Search, command allows us to find any word,
phrase or number that exists in our document being edited. It can be replaced
automatically with something else with the help of Replace command.

2. Spelling checkers : Spelling checkers compare all words in a document with a
list of words in the program’s dictionary. Words not available in the dictionary are
highlighted and we can then decide whether to change them, leave them as such
or add them to the dictionary. We must note that a highlighted word is not
necessarily misspelled. It just means that the word is not available in the dictionary.
Any word that is added into the program's dictionary is not highlighted again (if
found next time).

Spelling checkers help users prepare accurate documents.

3. Grammar checkers : Grammar checkers are programs that check the grammar
wordiness, incomplete sentences and awkward phrases. The grammar checker
does not fix things automatically, but it will flag (perhaps with a different colour
of squiggly line) possible incorrect word usage and sentence structure.
Grammar checkers help users produce better-written documents.

4. Thesaurus : Thesaurus is a word processing feature that presents the user with
the appropriate word or alternative words.

The thesaurus feature helps users prepare well-written documents.
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Uoseful Tip
Use Short Cut Keys : You do not always need to use the mouse to pull down menus to perform
functions. These menus provide information about which short cut keys serve the same mouse-click

function. Most commands have a short cut key, and common functions usually have the same short cut
command in different programs. Some examples of shortcut keys in MS-Word are:

Short Cut Key Purpose

Ctrl + A Select all the text
Ctrl + X Cut the text

Ctrl + C Copy the text
Ctrl + V Paste the text
Ctrl + O Open a file

Ctrl + S Save a file

Formatting Documents with the Help of Templates and Wizards

Formats are used to make a document both more attractive and easier to read. All word
processing programs have built-in format settings known as defaults, which are designed so
we can easily override them.

Templates : These are preformatted documents that provide basic tools for shaping a
final document—the text, layout and style for a letter, for example.

Wizards and helpers : These answer the user questions and uses the answers to lay
out and format a document. In Word, we can use the Memo Wizard to create professional-
looking memos or the Resumé Wizard to create a resumé.

Among the many aspects of formatting are the following :

1. Margins : These are the white spaces on all four sides of the text block. They set
off the text and make it more attractive visually.

2. Headers and footers : These can be entered at the top or bottom of pages to identify
sections or provide other useful information.

3. Numbers : These can be used to set off lists so when you insert or delete items,
the numbers adjust automatically.

4. Bullets : We can use bullets to set off lists where the order is not important.

5. Fonts : These can be changed by selecting a new one from a list of those available
on the system. We can then use bold, italic, underline formats to provide emphasis
on the text.

Tables : These are used to present tabular materials.

7. Indents : These specify how much space the paragraph should be indented from
the left and right margins.

8. Page numbers : These can be positioned almost anywhere on the page and printed
in either Roman numerals (i, ii, iii etc.) or Arabic numbers (1, 2, 3 etc.).
Printing, Faxing or E-Mailing Documents

We have several options for printing in most of the word processing software. For example,
we can print several copies of a document, individual pages or a range of pages can also be
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printed. We can even preview a document before taking its hard copy or print out. Previewing
(print previewing) means viewing a document on the screen to see what it will look like in
the printed form before printing it. Whole pages are shown in reduced size.

We can also send out a document off to someone else by fax or as an e-mail attachment,
if the computer has the appropriate communication link.

Saving Documents

It means storing, or preserving, a document as an electronic file permanently—on floppy disk
or hard disk (say). This feature is available in nearly all application softwares. The saved
document can be retrieved and used when needed.

2.5 Creating Document

As mentioned earlier MS-Word is a member of the MS-Office family provided by Microsoft.
It is a windows based application. Let us assume that your computer has MS-Word 2007
installed on it. Remember that there are differences in MS-Word 2003 and MS-Word 2007.

Starting Microsoft Word 2007

To start MS-Word or Word :
1. Click the Start button on the taskbar.
2. Choose the All Programs option in the Start menu (See Figure 2.70).
3. Click the Microsoft Office option from the All Programs menu.
4. Click the Microsoft Office Word 2007 option.
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() Vehoa! Messenge: Wl @ oot Office Gronve 2007
5;?3' Towrwirceus 1 | i Mitsmat Explirs ) Mcrnsoft Office TrfaPath 2007
) s ardsetirgs T B T () Mhcrsastt i Costite 2007
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3. Choose the
Microsoft Office option

1. Click Start 2. Choose All Programs 4. Click the Microsoft Office

Word 2007 option

Fig. 2.70. Starting MS-Word 2007
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This opens a blank new document. (See Figure 2.71)
Tabs: ——— Office Quick Access [Title bar: Spelling and grammar
Contain commands Button Toolbar | Shows name of document button: Click on to check

and features
organized into groups

oy s
Ribbon: 4[ =
Area containg the “

tabs and commands
divided into groups

Ruler: | Workspace:
Shows tabs and margins l The area where the text is typed
Insertion point:

Blinking symbol shows
where the next character
you type will appear

1 £ %3 W PaILL  - p Wren
Status bar: 4[ point, to click on

Taskbar Scroll bars: i
Shows details about the icons, or to select text

: Let you scroll the document for editing
document you are working on to reveal hidden portion

you are working on for misspelled words and
incorrect grammar

sbCee | hasacese AaBbC "?’A = Tex‘ alignment bunonS:
I Click on to align text to
be left, center, right,
or full justified

Window controls:
Let you enlarge a
windows, restore its
previous position,
or hide it from view

Mouse pointer:
Use the mouse to
move the insertion

Fig. 2.71. Components of a Document Window

When you start MS-Word, a blank document window appears. MS-Word, by convention,
names newly created documents as DOCUMENT1, DOCUMENTZ2, DOCUMENTS, ... and so
on. Thus each new document, when created, is given a name DOCUMENT <serial number>.

Creating a New Document

If you are already working in MS-Word and you want to create a new document, then :
1. Click the Office Button. (See Figure 2.72)
Office Button
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Gyier B
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Pagezlefl  Womlsoo 5 o as ==

Fig. 2.72. Creating a new document
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2. Click on the New option. It displays the following window. (See Figure 2.73)

Templates

Blank document

[Bhnk and recent ]

Installed Templates
My templates...
Mew from existing...
Microsoft Office Online
Featured

Agendas

Award certificates
Brachures

Business cards
Calendars
Contracts
Envelopes

Fawes

Flyers

F.

- Blank docwment

Mew blog post

L Create Jl Cancel

Fig. 2.73. On clicking the New option
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3. Click on the Create button. It displays the newly created document. (See

Figure 2.74)

"DE H9-83 )+ Document2 - Microsoft Word - = X
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| Clipboard & | Font | Paragraph Fil} Styles ]
Pager1ofl | Wordso D

Fig. 2.74. Newly created word document
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Microsoft Word Help

Word help is an extensive on-line help application that provides useful “how to” and “what
is” information on every aspect of the Word program. Word help can be easily accessed as
follows :

1. Click on ? sign on Standard Toolbar or press F1 for getting help. (See Figure 2.75)

@.ﬂ g-y 0+ Documentl - Microsoft Word - = x
TR — -
! =
: | Home | Insert Page Layout References Mailings- Review Wiew | o
= : —————— =a Word
g || Caioxi (Boc) T - S S SR 5F 58| | microsott Office Word Help (F1) Help

LB 2 u-sex x| EEEEE

Paste _ | —_— - B Get help using Microsoft Office,
% 7 |_ﬂ§3?-_é-h-||& AT Hh'ﬁ'b@ T | Shyles ~ Styles~ |~ i
| Clipboard G| Font x| | Paragraph i | Styles ]

Fig. 2.75. Getting word help
2. On clicking, you will get the Word Help. (See Figure 2.76)

|.;n,. i =| w0 word Help T e

A —— = P 2
- Homl (e 4 (d () A | B A @ @ = L7
ﬁj A = JO Search ~ ol
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- |

What's new Acfivating Word

| Getting help Creating specfic documents
Convering documents Viewing and revigating

| Margins and page setup Headers and footers
Page numbers Page beeaks and section breaks i
Writing Formatting
Tradéng changes ard comments Lists
Tables Working with grephics and charts
::fb;uﬁ:‘:m&enis and other 1zl mesge
Saving ard printing Colaboration

-| WardHelp |

| Pegetort

Fig. 2.76. Word Help
Type your question that you want to ask.
Click on Search button.
A help on related topic will appear.
For closing Word Help, click on in upper right corner of Word Help.

RO
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Typing a Passage Using MS-Word

To insert text in your document, place the cursor at the position where you want to enter
the text and start typing.

To insert a paragraph you have to press the enter key and start typing.

When you type text in a document, MS-Word automatically inserts the text in the
document area.

Figure 2.77 shows a typed passage in a document using MS-Word 2007.

|D-:| [ il B Dacumentl - Microsoft Ward _m x
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Pa'ste & 4 %. A- oo || Headingl | 7 Homal |7 NoSpad.. — ‘;:‘:;::9_9 Em&'mg
Cliphoard " Font s Shyles fs

V| Oy

A word processor is software, which provides a graphical user interface with better capabilities
than a text editor does. Some examples of commonly used word processors are — WordParfect

2 and Word. The main advantage of @ word processor is that it provides a WY SIWYG (What You
Seels What You Get) interface which helps vou make changes quickly and easily.

The document window containg individual Word files A new document window is displayed
each time vou start Microsoft Word. The Microsoft Word application window contains the

z document window I
Q@
§ ¥
e = U7
Pageiiofl | Wordsis? | <% I!IE R e 3 e

Fig. 2.77. Typing a passage in a Document using MS-Word

Note : 1. In case, you need to add some text at a particular location, before an existing text
sequence, the text sequence which follows the insertion point is shifted towards
right as You type the characters.

2. In case, you wish that the newly typed characters should replace the exisling text,
before starting typing the characters, press the key ‘Insert’. Now whatever you
will type will overwrite the characters. To return to the normal mode of typing
(i.e., to cancel the overtype feature) press the ‘Insert’ key again.

2.6 Editing Document

Editing is the act of altering your document. Some Edit features are insert and delete,
undelete, find and replace, cut/copy and paste, spelling checker, grammar checker, and
thesaurus. All of these commands are in the Home tab shown as icons.
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When you edit text, you change text by either inserting text, deleting text or replacing
text. To edit text, place the cursor at the required position and either insert, delete or
replace text. Table 2.4 shows how to move around a document using the keyboard. You can
also use the mouse to change the position of the cursor.

Table 2.4. Moving Around a Document Using the Keyboard

Keys Functions
<UP> arrow, <Down> arrow One character up, down
<Left> arrow, <Right> arrow One character left, right
<Ctrl> + <Right> arrow Next word
<Ctrl> + <Left> arrow Previous word
<Home> Beginning of the line
<End> End of the line
<Ctrl> + <Home> Beginning of the document
<Ctrl> + <End> End of the document
<Ctrl> + <Page Up> Previous page
<Ctrl> + <Page Down> Next Page

To delete a character, you can use the backspace key or the delete key.
The delete key removes the character to the immediate right of the cursor.
The backspace key removes the character to the immediate left of the cursor.

You can also delete words, sentences or paragraphs by selecting them and pressing the
delete or the backspace key.

Uoseful Tip

You must keep on saving document when working to avoid losing document when power goes

off.

You can edit a Word document using the following editing tools :
e Spell check functions
e Copy/cut and paste facilities
e OVR
e Undo and redo keys

e Search and replace
Spell Check Functions

Spell checking is a very big plus point while talking about word processing. You can spell
check your document for wrong spellings and even wrong grammar too.
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Let us type some text in a document to use the above mentioned tools. (See Figure 2.78)
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‘Word dispisys 8 few words which are simitar to the word in question with a hopr that these may have
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you feel is right word by justclicking and selectingthat and leaving the mouse. The word will stand

TRt with the new word and will replace the wrong word |

Pagelotl | Woms?o | o
Fig. 2.78. A Word document

While typing the above document, you must have noticed that some words are underlined
by wavy red lines and some with green lines. Well, the red lines show that the word is
wrongly spelled whereas the grammatical mistakes are pointed out by the green lines.

There are two methods of correcting these errors. One method is to correct these errors
one by one, picking them up. Secondly, you can spell check the whole document. First let
us take up the option of correcting the misspelled words one by one.

For correcting the misspelled words one by one do the following :
1. Click with the mouse at any place within the word to be corrected, say “hopr”.
2. Now right click the mouse button.
3. A pop-menu will pop-up as shown in Figure 2.79.
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Fig. 2.79. Correcting the misspelled words one by one

4. Among the various options available are :

Alternative words : Word 2007 displays a few words which are similar to the word
in question with a hope that these may have been the words in your mind while typing this
word wrongly. You can choose anyone of them, which you feel is the right word by just
clicking and selecting that and leaving the mouse. The word will stand corrected with the
new word and will replace the wrong word.

In our case we select “hopr” and the word changes from “hopr” to “hope”-red line
disappears.

Ignore : It is like over ruling the dictionary and saying that whatever you have typed
is right and would like the dictionary to ignore this not only at this place but also at all
other places within the document.

Ignore All : This will allow you to ignore this error throughout the document.

Add to Dictionary : If you feel that this word is right and would like this word to be
added to the dictionary so that it is not shown as an error in the future.

Auto Correct : This is another option of Microsoft Word 2007 where you define the
words which are most likely to be spelled wrong by you and their alternative words. These
words when typed wrongly are corrected automatically.

Language : You feel that this particular word which has been pointed as wrong by the
current dictionary would be available in other language dictionary. So mention here the
name of the other dictionary where this word could be found. If you do not have a second
dictionary loaded, just ignore this.

Spelling... : By clicking at this, you can start the spell checking of the whole document
from this point onward.

Look Up... : It looks for an alternative word in the thesaurus.
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Cut, Copy and Paste : These can be used for transferring the selected word to some
other place in the document by cutting or copying it at this place and pasting it there.

For removing the wavy green lines, right click the mouse button. A pop-up menu

appears. Select the appropriate option. Here we have selected Ignore Once option for the
word ‘been’. (See Figure 2.80)
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Fig. 2.80. Removing wavy green lines
Repeat the above process for the whole document.

5. After spell checking the document word by word, you will get the corrected
document. (See Figure 2.81)
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Fig. 2.81. Document after applying the corrections
6. Save and close the document.
For spell checking the whole document do the following :

As mentioned above you can correct all the misspelled words one by one. This method
is little tedious since, you have to pick up word by word. On the other hand, if you have a

long document, then the other method of spell checking is more appropriate. Let us discuss
it.
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1. Place the cursor at the beginning of the text in the document (See Figure 2.82)
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Fig. 2.82. Spell checking the whole document

2. Select Spelling & Grammar from the Review tab.
OR
Press F7
OR

Click at Spelling & Grammar in Proofing Panel of Review.
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Fig. 2.83. Spelling and grammar check

This will initiate the spell checking process and will start the spell checking of the
document with each word of the document being searched with the similar words available
in the dictionary. If not found, it will point it out to you. Select the appropriate word from
the suggestions box. Here we have selected ‘hope’. For green wavy lines select Ignore Once.
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3. After checking the spelling of the whole document, if there is no word left for
checking, you will get the message shown in Figure 2.84.

Microsoft Office Word

.
1 ) The speling and grammar check is complete.

Fig. 2.84. On completion of spelling and grammar check.

4. Click OK.
5. Save and Close the document.

Remember, you can spell check a portion of the text or a word by just highlighting it
and then clicking at Spelling & Grammar icon.
Copy/Cut and Paste Facilities

You can copy text from one place in a document to another place.
When you copy text, you duplicate the text.
To copy text :

1. Open a document and select the text you want to copy. Here we have opened the
demo. docx document.
Click the Home tab.

3. Click the Copy option from Clipboard panel. The copied text is placed in the
Clipboard (See Figure 2.85).
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Fig. 2.85. The Copy option
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4. Place the cursor at the place where you want to paste the text. (See Figure 2.86)
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Fig. 2.86. Cursor position for pasting the text
5. Click the Paste option from the Clipboard panel. (See Figure 2.87)
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Fig. 2.87. The Paste option
6. The selected text will be pasted at the place you want. (See Figure 2.88)
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Fig. 2.88. Document after pasting of selected text

7. Save and close the document.



Working Knowledge of Computer System o5

Useful Tip
1. You can use the <Ctrl> + C keys on the keyboard to Copy the text.
2. You can use the <Ctrl> + V keys on the keyboard to Paste text.

OVR (Overtype Mode)

Overtype mode is another utility, related to the editing of text in MS-Word. If you are
working in overtype mode, typing of a character in the mid of two characters will replace
the character to the right of the cursor. For example, if you want to add a word My before
the line “Name is Sunny”, place the cursore before N and type “My”. The two characters
typed by you, will replace the first two characters of the line and the output will be “Myme
is Sunny”. It is clear from the name and example, that in the overtype mode, characters are
written over the presently typed characters.

You can activate the OVR mode by pressing the Insert key for once.
Useful Tip

In OVR i.e., overtype mode, the typed characters replace the already typed characters instead
of taking new space.

Undo and Redo Keys

In Word 2007, you can reverse or undo the last performed action(s) on the document.
To undo an action,

1. Open a document (Refer to Figure 2.88) and make changes in it (See Figure 2.89).
First we delete the last line of the document and then change the word “hope” to
“hopr” in the first line.

2. Click the - Undo icon in the title bar (See Figure 2.89).
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Word displays a few words which are similar to the word in question with a hoprthat these may have
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Fig. 2.89. The Undo option
3. After applying Undo, the document is shown in Figure 2.90.
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correct with the new word and will replace the wrong vord .

Fig. 2.90. After applying the undo option
You can undo the other action also if you wish to do so.

Similar to an undo action, you can perform a redo action. The Redo option is used to
reverse the last Undo action on the document. Let us apply Redo option on the document
demo.docx shown in Figure 2.90 after step 3 given above.

To redo an action,

1. Click the Redo ai- icon in the Quick Access Toolbar. (See Figure 2.91)
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Word displays a few wards which are similar 1o theward In quastanwitha hopslthat these mayhave
beenthe wardsin yourmind while typing this wardwrongly Yeou can choase any ane of them which
you feel is right word by just dicking and selecting that and leaving the mouse. The word will stand

correct with the new vword and will replace the wrong word .

Fig. 2.91. The Redo option

2. After applying Redo, the document is shown in Figure 2.92. We again get back
“hopr” in place of “hope”.
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you feel s right word by just dicking and selzcting that and leaving the mouse. The wordwil stand

correct with the new word and will replace the wrongword .

Fig. 2.92. After applying the Redo option
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Useful Tip

1. You can use the <Ctrl> + Z keys on the keyboard to Undo action.
2. You can use the <Ctrl> + Y keys on the keyboard to Redo action.

97

Find and Replace

Word also has a feature that lets you look for a word and replace the word with another
word. For example, if you want to replace every occurrence of the word “hopr” with “hope”,
you can use this command.

1. Place the cursor in the beginning of the document and click the Home tab.

2. Click the Replace option in Editing panel (See Figure 2.93).

r[‘;\) d9-uv domo.dooe - Miccosoft Wiord - K
Hame Ingart Page Laysist Raterences Mailngs Reufew View o
e
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) " conon moay 1 A ||| 22 A -t AL T ’Aaabccm AsBbceDt AaBbCi AaBbCe e
= i o "N 1 1 Cl -
Pir.tc 7 H 7 O ~sha x, x* Aa- "W~ A-|=EE EE (= I Nomal | THe Spac..  Heading! Heading2 - ;:::suf 5 Crietts
Chipboard Fant ] Faragraph ke Styles i Editing |

| Replace [Chell+H)

jwaord dispiays a few words whichare similar to theward in questionwitha hoprthat these mayhave

beenthewords in your mind while typing this wordwrongly .You tan choose any one of them.which

you feel is right word by just clicking and selecting that and leaving the mouse. The word will stand

correct with the new word and will replace the wrong ward,

Fig. 2.93. The replace option

Repiace text in ihe document.

3. In Find and Replace dialog box, type the word “hopr” in the Find what : text box,
and the word “hope” in the Replace with : text box. (See Figure 2.94)

Find and Replace

Find |Reg|ace Go To

Find what: |hu|:|r

Replsce with: |hops

Replace

| I Replace Al I | Find hext ] | Cancel

Search Options
Search; (Al -
[] Match case
[ Find suholes words only
[[] use wikdeards
[[] Sounds Bge (English)
[] Find all word Farms (Enaglish)

Replace

[Fgrmat' I [ Special * l

[ Match peafix
[ Makeh suffix

l:; Ignore punctuation characters
[ 1gnare white-space characters

Fig. 2.94. The find and replace dialog box
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4. Click the Replace button. The first word to be replaced (if present) is highlighted.
Again press the replace button to replace it. In the same way Word replaces all
the occurrence one by one and finally the following dialog box is displayed.
(See Figure 2.95)

Microsoft Office Word

\1) YWord has Finished searching the document,

Fig. 2.95

5. Click OK, close the Find and Replace dialog box and save the document.

The Replace All button in the Find and Replace dialog box can also be used to make
all the replacements in one go.

So the Find and Replace feature is quite useful in editing text.

Useful Tip

Analyse the preview of the document, before giving a print command.

2.7 Printing a Document

After typing in a document, you might need to hand over your work (say for assignment
or managerial purposes) further to a teacher or an executive; or otherwise need it for your
own records and use. This demands a handy copy of the document at your disposal. This
‘handy copy’ of the document, which contains everything your document has, in printed
form is called a hard copy of the same. To get a hard copy, you need to take a printout
of the document. Word 2007 gives you several options for printing. For example, you can
print several copies of a document. You can print individual pages or a range of pages. As
discussed earlier, you can even preview a document before printing it out. To print a
document :

1. Open the document which you wish to print.

2. Switch on the printer attached to your PC.

3. Click on Office Button. A list of various options is displayed.

4. Select the Print option from submenu of Print. (See Figure 2.96)
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Fig. 2.96. Selecting the Print option
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On clicking, a Print dialog box appears. (See Figure 2.97)
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Fig. 2.97. Print dialog box
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It displays some general information about the printer attached to your PC, which will
be used to take a print out and certain options for printing as Page range to be printed,
Number of copies etc. You can enter the criteria for these options according to the need. (See

Figure 2.98)
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Fore: Qe pages.

Qb

PgnLetE] WidsdE | o

Fig. 2.98. Entering the criteria for print options
6. Click on OK button to start printing.

2.8 Saving Document

When you type in a document, the document is stored in the internal memory of the computer.
Once you have created a document, you have to save it for future use and you must save
it on a disk. To save means to preserve the document safely for further use.

To save a word document :
1. Click the Office Button.
2. Click the Save option. (See Figure 2.99)
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Fig. 2.99. Selecting the Save option
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3. The 'Save As' dialog box is displayed as shown in Figure 2.100.
Save As EE
Savein: I My Documerts L e Bl __._Q]_—

Trsked | KMy Mk
Temphtes - |\ Sy dictires

=
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H conpater
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FEgEmel  doci deew
ELh L L [T e——

Co =

Fig. 2.100. The Save As dialog box
The Save As dialog box is displayed only under the following circumstances
(Z) When you have clicked 'Save As'.
(it) If you have clicked Save and you are saving the document for the first time.
4. You must enter the name by which you want to save the document. Here we have
given the name docl.docx.
5. Click the Save button.

Note : MS-Word, by default, saves all the documents in the folder ‘My Documents’ with
extensions.docx. However, you can save them elsewhere by selecting the desired location, from the

‘Save in :’ drop-down list provided in the ‘Save As’ dialog box.

Alternatively, you can click on the Save button on the Quick Access Toolbar or press the
Ctrl and S keys to open the 'Save As' dialog box.

The steps to save a file in a new folder are :
1. Select the Save option after clicking the Office Button. The 'Save As' dialog box is

displayed.
2. Click on the Create New Folder button (or press Alt+4). (See Figure 2.101)
Save As 7%
Save in: D Py Diocuments A -<§.= = X Ll ::i'
D:;:;ﬁes | ﬁm:‘::::c"s Creats ;'\l:v. Folder (Alt=4)
y My Recent
Documents
[} Deskiop
[
!%ﬁ@_ﬂts_

Fig. 2.101. Creating New Folder for Saving a file
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3. The New Folder dialog box is displayed. (See Figure 2.102)

New Folder

Mame: ‘wlzur-:l Falder

Fig. 2.102. New Folder dialog box

4. Specify a name for the new folder. Here we have specified the name Word Folder.
5. Click OK.

6. Enter a filename in the File name box of the 'Save As' dialog box and click on the
Save button. Here we have given the filename docl.docx. (See Figure 2.103)
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Save asbpss  winid Document
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Fig. 2.103. Saving a document in a folder

Caution : When you are using the ‘Save As’ option, make sure that you do not overwrite
the existing copy of the file.

Closing a Document

After your work is complete you need to close the document without exiting from the MS-
Word.

To close a document without exiting the MS-Word,

1. Click the Office Button.

2. Click the Close option.

If you have not saved the document before closing, MS-Word gives you warning asking
to save the document. (See Figure 2.104)
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Microsoft Office Word

! E Do wou want ko save the changes o docl docx?

[ es ] [ Mo ] [Cancel]

Fig. 2.104. The warning dialog box

From the dialog box shown in Figure 2.104 :
If you want to Save the document, click the Yes button.
If you do not want to Save the document, click the No button.

If you want to remove the message box, click the Cancel button.

Exiting Microsoft Word

When the Word Processing work is over, you must exit properly from MS-Word.
To exit MS-Word :
1. Click the Office Button.
2. Click the Exit Word button.

If you have not saved the document, Word prompts you to save changes before closing
the application. (See Figure 2.104)

Useful Tip

You can close the document using Close button X available in the Title bar.

2.9 Mail Merge

Mail Merge is used to create a set of documents, such as a form, letter, that is sent to many
customers or a sheet of address labels. Each letter or label has the same kind of information,
yet the content is unique. For example, in letters to your customers, each letter can be
personalized to address each customer by name. The uniqueness in each letter or label
comes from entries in a data source. The mail merge process entails the following overall
steps:
(i) Setup the main document: The main document contains the text and graphics
that are the same for each version of the merged document. For example, the
return address or salutation in a form letter.

(i) Connect the document to a data source: A data source is a file that contains
the information to be merged into a document. For example, the name and address
of recipients of a letter.

(iii) Refine the list of recipients or items: Microsoft Office Word generates a copy
of main document for each item, or record, in your data file. If your data file is a
mailing list, these items are probably recipients of your mailing. If you want to
generate copies for only certain items in your data file, you can choose which item
(records) to include.
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(iv) Add placeholders, called mail merge fields, to the document: When you

perform the mail merge, the mail merge fields are filled with information from
your data file.

(v) Preview and complete the merge: You can preview each copy of the document
before you print the whole set.

For mail merge of a document we can use either commands on ‘Mailings’ tab or ‘Step
by Step Mail Merge Wizard.

For making you understand the working of Mail Merge, let us create a simple birthday
invitation letter.

The steps involved in the process are:
1. Start Microsoft Office Word 2007.
2. On the panels menu select ‘Mailings’. (See Figure 2.105)
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Fig. 2.105. Selecting Mailings
3. Click on ‘Start Mail Merge’ and then select ‘Step by Step Mail Merge Wizard’. (See

Figure 2.106)
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Fig. 2.106. Selecting Step by Step Mail Merge Wizard from Start Mail Merge
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Merge.
Step-1

A Mail Merge window will appear. There are six steps involved in Mail

5. In Step 1, select type of document which you want to merge. Here I select ‘Letters’

type document. It is by default. you can also select other option like E-mail messages,

Envelopes, Labels and Directory.

6. After selecting letters document type click on Next. (See Figure 2.107)

Step-2

7. In this step, select the starting document which you want to merge whether it is

current document, a template or any other existing document.

8. Select ‘Use the current document’ and then click on Next. (See Figure 2.108)

 Mail Meigs ¥ X

select document type

what type of document are you
wiarking on?

%) Letters
E-mail messages
| Envelopes
| Labels
Directary

Letters

Send letters ko a group of people.
You can personalize the letter
that each person receives,

Click Next to conkinue.

Step 1 of b

Next wizard siep

Fig. 2.107. Mail Merge window

Step-3

Mail Meige b

Select starting document

How do wau weankt to set up your
letkers?

8 Use the current document
| Start from a template

_ Skark from existing document

Use the current document

Stark From the document shawn
here and use the Mal Merge
wizard to add recpient
information,

Step 2 of 6
W Mext: Select recipients

@ Previous: Select document bype
’I'-J ext wizard stepl

Fig. 2.108. Selecting Use the current document

9. In this step, you have to select recipients. If you don’t have any recipients list
choose the ‘Type a new list’ and click on ‘Create’. (See Figure 2.109)
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New Address List

Type recipisnt information in the table, To add more entries, click New Entry,

Fig. 2.109. Choosing Select recipients
10. A ‘New Address List’ window appears. (See Figure 2.110)

Mail Meroe v x|
() Use an exlsting list
| (" Select from Outlock contacts
| ® Type anew kst
| Type a new list

Tupe the names and addresses of
reciplents.
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Create new recpient IIST:

StepJof 6
B Nexk: Write your letber

| 4 Previous: Starting document I

2l x|

Title - | First Name - I Last Name v | Company Name I AddessLine 1 w |
|
| |
Mew Entry J Find... I

Delete Entry I Customize Colurnns... l

Cancel

Fig. 2.110. New Address List window
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11. You can create as many recipients information in your address list as you want.

New Address List
Type recipient information in the kable, To add more entries, dlick Mew Enkry.,
FistMame  w[LastMame v | Addess + | City -
|| Apoorva Coiwit 152-sec-15 Sonepat
] Sachin Rana 123-Model Town Sonepat
|| Rohit Sharma sec-7, Rohini Delhi
|| Ravinder Bhardwa 36-China Town Murmbai
|| Himanshu Kumnar 167 Houseing Board... Fanipat
| [ | Mhit Sharma 8-Pargati Magar K.amal
Mew Entry I Find... |
Delete Entry ] Customize Columns... | OK Cancel
77

Fig. 2.111. Typing recipients information in the table

You can also add or delete fields name in your address list by using ‘Customize
Columns’ option.

Customize Address List

Field Mames

fTie

First Mame
Last Marng I
Compary Mame o

Address Line 1

Address Line 2 Rename, .. |
City

State

ZIP Code

Country or Region
Home Phone
Work Phone

E-mail Address aUal; |

Fig. 2.112. Customize Address List window

12. After filling information of recipients according to fields name click on OK button.

13. It would ask you to save the address list with a name. Provide a name and click
on ‘Save’ button.
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Save Addres

Save in: ]@ My Daka Sorces

3 |2H] elRTHDAY
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My Network
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Tools |~ | Save I Cancel

Fig. 2.113. Save Address List window
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14. Now your created address list is your current address list.

15. Click on Next in Mail Merge window.

Alternatively, if you have an existing address list click on ‘Use an existing list’ and
click on Browse.

| Mad Merge v X|
Select recipients
* Use anexisting list
' Sefect From Ouklaok contacts
O Type & new list

Use an existing list

Use narmes and addresses from a
File or a database,

[0 Browse..,

i Ed BNt ls

{ 1
tSeieﬂ entiistfile]

StepFof 6
W Mext: Write your letber

# Presious: Skarking decument

Fig. 2.114. Clicking Use an existing list
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Select the address data source and click on Open.
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Fig. 2.115. Select Data Source window
Step-4
16.
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In this step you have to write the body of your letter into word text area.
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Fig. 2.116. Writing the body of your letter
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17. After writing your letter, you have to insert recipients information by clicking on
‘More items’. The ‘Insert Merge Field’ dialog box appears. (See Figure 2.117)
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Fig. 2.117. Insert Merge Field dialog box

18. From the Insert Merge Field dialog box select the Fields and click on Insert.
19. Fields are inserted within << and >>.

P LT dacmentl - Merasatt Ward -
= 3 e .
Home  Inset  Pagelayul  Reeios Maings | Reiew U

3R (D TRe@n| Dkl S R
| Erelapes (hehs  SEam ML Sate Address Geanting bas Merge

Werge~ R:dnkrh RslRient kit M:mmelm Motk Une  Feid- |2 Update tuseis
__ Dpate et Madl Werge Wit & e

Fipkah &

m::; bt Check For Biran | Werge -

P ek sk
e o et o

Tos acked 1
SR your leter, el s ipeslinein e
dmﬂﬂ, ‘aned e chik o of
«First_Nimevekasi_Mames
(2] -Puddrmss Block...
=hddresss u
1) cresnrg ihs..
ity 4 Hedrancpostege...
A Plors erws,
Duaar,
‘Wi el h;;hﬂ%:_‘w
Comeandanjoyemy birthday party-on13-8 ugustat-my-resid sithyour-family. '""" e, cich et ol
Tnclantic hirar,
Yaursfiriend,

Wansh

CPapetot I Wodsdi P bnghihiusy |

Fig. 2.118. Body of letter after inserting fields
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Note : 1. You have to adjust the position of curser on the letter to insert merge fields
at their correct position. If you have already written your letter you can
directly add merge fields from ‘More items’.

2. You can also insert Address block, Greeting line and Electronic postage
according to your need.

20. Click on Next in the Mail Merge window.
Step-5

21. In this step you can see preview of your letters. Number of letters is according to
your number of recipients information in the address list.
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Fig. 2.119. Previewing your letters
22. Click on Next in the Mail Merge window.

Note : You can also edit your recipients list by clicking on ‘Edit recipients list’.




Fundamentals of Computer Programming and IT

112
Mail Meige Recipients
This is the kst of recipients that will be used in your merge, Use the options below to add to or change your list, Use the
checkboxes to add o remove recipients from the merge, YWhen your Bst is ready, chck OK,
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Fig. 2.120. Mail Merge Recipients window
Step-6

23. This is the final step of mail merge. Now mail merge is ready to produce letters
according to recipients information.

24. Click on X] to close the mail merge wizard in the upper right corner. (See Figure 2.121)
[Mad Merge ~ x|

Complete the merge

Mall Merge & ready ko produce
wour letters,

To parsonaize vour atters, cick
"Ediit Inclividual Letters." This will
open a new document with your
merged letters, To make changes
to all the latters, swikch back to
thie origina docLmeant,

Merge

41 Edt individual letters...

W Previous: Preview your letbers

L

Fig. 2.121. Closing the Mail Merge window
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Note : You can print and edit individual letters by clicking on ‘Print’ and ‘Edit individual
letters’.

Now Mail Merge is complete.

2.10 Creating PowerPoint Presentations

Presentation is the process of presenting a topic to an audience, for example, presenting a
lesson to students about global warming. Many people make use of presentation software
to support them when they have to give a presentation to others.

Presentation software is a tool used to display information, normally in the form of a
slide show. It generally includes three major functions: an editor that allows text to be
inserted and formatted, a method for inserting and manipulating graphic images and a
slide-show system to display the contents.

Microsoft PowerPoint is a presentation software that allows users to create presentations
and slide shows using a variety of media, including images, video and music. The user
compiles information regarding his/her topic presentation in any or all of these media
formats and then applies effects to enhance the presentation. PowerPoint is often used for
business presentations, but many students deliver presentations for class assignments.
PowerPoint is simple to use, and with a little practice, you can create professional
presentations that will effectively get your ideas across to others.

Features of Presentation Software

Following are some important key features of Presentation Software:

1. Insert Slide Feature allows you to insert slide anywhere in the presentation, at the
beginning, middle or end.

Deletion of Inserted slides: Any slide of the presentation can be removed.
Allows copy/cut and paste slides in any order.
Allows animations and/or sounds manipulations on objects in the slide.

Simple Find and Replace, and text editor features.

S ok wN

Good font specifications allows you to change and use different font faces, styles,
and effects.

7. Additional features for slide allows footnotes, cross references, advanced navigation
system, headers, and footers.

8. Good layout management system presets or Customized layout designing.
9. Spell checkers and dictionary support.
10. Allows the slide show of the presentations.

In this section, we will discuss some of the basic concepts of Presentation Software.
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Starting PowerPoint

PowerPoint is a presentation graphics program you can use to organize and present
information. With PowerPoint, you can create visual aids for a presentation and then print
copies of the aids as well as run the presentation.

A presentation in PowerPoint generally follows a presentation cycle. The general steps
of this cycle include opening PowerPoint, creating and editing slides; saving, printing, running
and closing the presentation; and then closing PowerPoint.

Suppose you are having MS-PowerPoint 2007 installed on your computer.
To start using PowerPoint:

Click Start — All Programs — Microsoft Office —» Microsoft Office PowerPoint
2007 (See Fig. 2.122).

@ Set Program Access and Defaults
B Windows Catalag
W Windows Update

() Accessories

0 CCleaner

@ Cyberlink PowerivD
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@ Games
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1 Moalla Firefox
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3 Shipra's Dictionary
'ﬁ Micrasoft Office W @ Srtup
w Paint @ TeraCopy
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B Adobe Reader § % Microsoft Office Excel 2007
#8 Intemet Explorer 22 Microsoft Office Groowe 2007
J_I’ Microsoft Office Py () Dutlook Express Microsoft Office InfoPath 2007
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© Windows Media Player i~ Microsoft Office Outiook 2007
_’i Windows Messenger G Microiof Office PowerPaint 2007
B Windows Movie Maker 2 Microsoft Office Publisher 2007
(@ Microsoft Office v Microsoft Office Word 2007
@) BrowserPlus
) Microsoft Windows Logo
) WinRAR

j. HoverSnap

|22 Microsoh Office Ex

Microsaft Office Py

nedtings,
‘owerPaint

Fig. 2.122. Starting PowerPoint

Note: Depending on your system configuration, the steps you perform to start PowerPoint
may vary.
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The PowerPoint window appears as shown in Fig. 2.123.
Quick Access Toolbar - Title bar
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Fig. 2.123. PowerPoint window

Steps for Creating Presentation

A presentation may contain a number of slides (a slide is a page that may have various
objects like title, subtitle, lists, cliparts, charts and organization charts), which are arranged
in a sequence. Various effects are applied on the slide objects and slides to improve the
presentations. Generally creating a presentation involves the following steps:

1. Creation of slides of required types.

. Typing the required text in the slides.

. Arranging the slides in a proper sequence.

. Applying different effects to the slide objects, for example, text and sound effects.
. Applying slide transitions to slides.
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. Setup the show.
7. Presenting the slide show.
Creating Slides Using Text and Images
You can create slides using text and images as explained below:
Adding Text

In order to add text, the text needs a “container” — a Text Box. Make a text box by clicking
on the “Text Box” icon in the “Insert” tab (see Fig. 2.124). Choose horizontal or vertical as you
wish.

(P d2-0 ) Presentationt - Microsoft PowerPoint

Home Insert Dasign Animations Siide Show Reiew i

OBy @[3 43EH00w &9

Table Picture Clip Photo Shapes Smartart Chart | Hyperlink Action Text | Header WordArt Date  Shide Symbol Object Movie Sound
- Art Album - ' Box & Footer ! EcTime Mumber - ’
| Tables [Hustrations Links Tent Media Clips

Fig. 2.124. Selecting Text Box for adding text
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Click or click-and-drag where you want the text to be. You should see the rectangular
shape of the Text Box. Type your text. The box will grow automatically as you type. To copy
text from another program first make the text box then do copy and paste into the text box.

Adding Images

The two ways to add images are with Insert Picture and with Copy and Paste. The Insert/
Picture is the most common way of adding graphics to a PowerPoint document. If you have
a file that is in one of several standard graphic formats (like JPEG or GIF), use the “Insert”
tab and click the “Picture” icon to select and insert your picture (see Fig. 2.125).

) ¥ Presentationl - Micresoft PowerPoint

B
ud
Home Insert Design Animations Slide Show Review View

0 | B B8 (P 2 o t%_ﬁ'_i Al d4d E3EOsE &3

Table ' |Picture Clip Photo Shapes SmartArt Chart | Hyperiink Acion Tet Header WordArt Date  Slide Symbol Objed || Movie Sound
¥ At Album~> - Box & Footer > & Time Number - =
Tables Nustrations Links Text Media Clips

Fig. 2.125. Selecting Picture icon in Insert tab for adding image

The image will appear on your document with handles. Use one of the corner handles
to re-size it. (The corner handles will keep the same aspect ratio; the side handles will not.)
Click and drag in the middle of the graphic to move it. A Picture Tools tab automatically
shows up when you insert the picture (see Fig. 2.126). You can edit the picture by clicking
the icons for the numerous options in this tab.

:é_—, d M=)+ Brecentationl - Microsoft Powerfaint Picture Tooks
Homsa Insert Design Apimations Shidz Show Review View Format 7]
@ Brigntness = J&{ Compress Pictures — — — — = = ¥ Picture Shape - | ThBrngtoFront 2~ | ] tliear
D Contrast - B Change Picture ] el el ’ .‘ - - Zricue Ry sendtoBack - 1] —lﬂ
. - Crop 3 481
e

Oy Recolar= g Reset Picture % D Picture Effects | B, Seledtion Pane Tk

Picture Styles = Arange

Fig. 2.126. Picture Tools tab for editing the picture

Formatting Text and Background
You can format text and background as explained below:
Text Format

As in many programs, you can change the font and size by highlighting the text to be changed
and then making the changes within the “Home” tab (see Fig. 2.127). A 100-point font is about
an inch high.

(SR d -9 ¥ Presentationl - Microsoft PowerPoint Drawing Tools
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=n | i) Layout ~ e Al = | -
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:_=_|Resel 3- == -
Paste New i 2 - - = | -7 i
e 7 || o CiDeete || (Wil A EESE E v E s
Clipboard '« Shides For 10 L M Paragraph -

Fig. 2.127. Formatting text
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If you do not see the size you want in the selection list, you can enter it in by hand.
To move a Text Box, position your pointer over a part of the edge of the box that is not a
handle. The pointer should become shaped like a plus sign with arrows. Click and drag the
Text Box to the wanted position. You can change the color of the text, the edge, and the fill
as well as other things with the options in the “Home” tab. Make a separate Text Box for
each separate piece of text. “Separate text” means a portion of text that you want to be able
to move independently from the others.

Backgrounds

You can select a background by clicking the “Background Styles” icon in the “Design” tab
(see Fig. 2.128).

ﬁ:r \ d9-0 s Presentation] - Micresolt PowerPoint o - +*
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Themes - .

Background

Fig. 2.128. Formatting background

Click on the Format Background option within the dropdown menu and you can choose
from even more color choices. If you choose Fill effects you have a choice of tabs and one
is Gradient. A gradient background is a smooth transition from one color to another. The
best gradients are very dark or very light so that the text can easily be read on top of it.
If you want a picture background click on the Picture tab, then Select Picture to browse to
your picture. Be careful of using too big image—large files can become cumbersome to work
with.

Inserting and Deleting Slides
You can insert and delete slides as explained below:
Inserting a New Slide

Click on the New Slide button on the Home tab of the ribbon to add a new slide to your
presentation (see Fig. 2.129).
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Fig. 2.129. Inserting a new slide
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Deleting a Slide

On the Slides tab of the Slides/Outline task pane on the left of your screen, click on the
thumbnail (a thumbnail describes a miniature version of a slide or picture) of the slide you
wish to delete. Press the Delete key on your keyboard.

Presenting a Slide Show

You can present a slide show as explained below:

Press F5 or on the Slide Show tab, in the Start Slide Show group, do one of the
following:

(i) To start with the first slide in the presentation, click From Beginning.

(i1) To start with the slide that currently appears in the Slide pane, click From Current
Slide.

The presentation opens in Slide Show view. Click the left mouse button to advance to
the next slide.

Press Esc key to return to Normal view at any time.

Creating a Slide Show using Animation and Sound

You can create the most effective visual presentations using PowerPoint because a series
of slides that contains only bulleted lists is not the most dynamic choice. Lack of visual
variety can cause your audience’s attention to drift. And many kinds of information are not
most clearly expressed in a paragraph or a bulleted list.

MS-Office PowerPoint 2007 makes it possible to add many other kinds of audio and
visual content, including tables, SmartArt graphics, clip art, shapes, charts, music, movies,
sounds, and animations. You can add transitions between slides.

Professionally designed slide shows contain all these properties to grasp the attention
of the audience.

Changing Slide Layout
You can change the slide layout as follows:

Click the Layout button on the Home ribbon. This will show a contextual menu of the
nine different slide layout choices in PowerPoint 2007 (see Fig. 2.130).

The current slide layout will be highlighted. Hover your mouse over the new slide
layout of your choice and that slide type will also be highlighted. When you click the mouse
this new slide layout will be applied to the current slide.
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Fig. 2.130. Changing Slide Layout

Creating a Presentation and Presenting a Slide Show

Let us prepare a presentation on “Global Warming” and present a slide show.

Perform the following steps:

1.
2. Click on Office Button and select New.

3.

4. Select the appropriate file name and press Entery key or Double click on the file.

o

Click Start — All Programs — Microsoft Office — Microsoft Office PowerPoint 2007.

Prepare a presentation on Global Warming and save it in a file.

The desired file will be opened.

Click the Slide Show tab.

Click the From Beginning icon in the Start Slide Show command group. PowerPoint
displays the first slide of your presentation.

Click the left mouse button or press the SPACEBAR/ENTER key to view the next
slide.
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The slides in the presentation are shown in Fig. 2.131.

GLOBAL What is Global Warming
WARMING

1> W .

Slide 1 Slide 2

The Greenhouse Effect

Slide 4

How to Stop Global Warming?

Slide 5 Slide 6

Slide 7
Fig. 2.131. Slide Show of presentation on Global Warming

8. Press Esc key to exit the slide show.
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2.11 Creating Spreadsheets and Simple Graphs

The spreadsheets are one of the most widely used application software in the world. These
are used everywhere from a small store to a large manufacturing house. These can be used
for calculating accounts, managing inventory, managing payroll, managing and analysing
the sales and marketing. These software are also used to manage household data like
recording expenditures. As spreadsheets are much easier to learn than programming
languages, these can be operated by any user having a moderate knowledge of programming.
Miscrosoft Excel is a very popular spreadsheet package.

Starting Spreadsheets

MS-Excel 2007 is a GUI based spreadsheet package that is part of Microsoft Office 2007
suite of software. To start MS-Excel 2007, perform the following:
Double-click on the MS-Excel 2007 icon on the desktop.
Or
Click Start — All Programs — Microsoft Office — Microsoft Office Excel 2007

Screen Elements of Spreadsheets

On starting spreadsheet i.e., MS-Excel 2007, a spreadsheet window appears. The screen
elements of Excel spreadsheet are shown in Fig. 2.132.
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Fig. 2.132. Screen elements of Spreadsheet—Excel 2007

For exploring massive amounts of data, Excel 2007 grid is 1,048,576 rows by 16,384
columns. The columns now start from A and end at XFD.

Note: Fill handle is a small black square displayed at the bottom right corner of the active
cell. The fill handle is used to fill adjacent cells with the same data or consecutive data. The
entries that are automatically inserted in the adjacent cells are dependent on the contents of the
active cell.
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Create and Use a Simple Spreadsheet

Creating a Worksheet
To create a worksheet, perform the following steps:
1. Click the Office Button.
2. Click the New option.
3. Double click the Blank Workbook or click on the Create button.
A new worksheet is created.
Using a Spreadsheet
After creating a worksheet, you can enter data (for example, words, a number, or a formula)
in the active cell. The spreadsheet can be used as per your need.
Entering and Editing Text
Entering Data
For entering data, perform the following steps:
1. Select the cell where the data has to be entered.

2. Type the data. To enter data in active cell, type the characters. Either press Tab key
to go to the next cell in the same row or press Enter key to go to the next cell in the
same column.

Editing Data
For editing data (in case we have made mistakes or some changes are required), perform
the following steps:
1. Double-click the cell, which has to be edited.
2. Use the Backspace or Delete key to edit the content of the cell.
3. Press the Enter key.
Saving the Worksheet
For saving a worksheet the first time, perform following steps:
1. Click the Office Button.
2. Click the Save As option.
3. Click the Excel Workbook option. A Save As dialog box appears.
4. Type the name for the worksheet in the File name textbox.
5. Click the Save button.

Using the Four Mathematical Operators on Data to Create Custom Formula

In MS-Excel, you can enter numbers and mathematical formulae into cells. When entering
a mathematical formula, precede with an equal (=) sign. For example, = A2 + A3 can be
typed in cell A5 (where cells A2 and A3 have data to be added).

Note : In MS-Excel, you can find the sum by dragging method and copy by using the fill
handle.
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Definition of a Chart

A chart is a graphical representation of the figures in a spreadsheet.

Charts help in easy understanding of complex or detailed data. These reflect information
in such a way that it can be easily understood just by having a look at the chart.

MS-Excel 2007 supports various types of charts to display data in meaningful ways.
When you want to create a chart or change an existing chart, you can choose from a wide
range of chart subtypes available for the different chart types. Figure 2.133 shows a pie
chart.

Lunch Sales

Fig. 2.133. Pie chart

Creating Charts

A picture is worth thousands of words. Popular feature of spreadsheet software is the ability
to generate charts based on numeric data. In MS-Excel 2007, it is easy to create professional
looking charts simply by choosing a chart type, a chart layout, and a chart style—all of
which are available on the Ribbon. You can also take advantage of the powerful Excel
charting functionality in other MS-Office 2007 programs, such as PowerPoint 2007 and
Word 2007.

Column Chart

Data that is arranged in columns or rows on a worksheet can be plotted in a column chart.
Column charts are useful for showing data changes over a period of time or for illustrating
comparisons among items. In column charts, categories are typically organized along the
horizontal axis and values along the vertical axis.

The subtypes of column charts are: Clustered column and clustered column in 3-D,
Stacked column and stacked column in 3-D, 100% stacked column and 100% stacked column
in 3-D, 3-D column, Cylinder, cone, and pyramid.

Bar Chart

Data that is arranged in columns or rows on a worksheet can be plotted in a bar chart. Bar
charts illustrate comparisons among individual items. The bar charts are generally used
when:

1. The axis labels are long.
2. The values that are shown are durations.
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The subtypes of bar charts are: Clustered bar and clustered bar in 3-D, Stacked bar
and stacked bar in 3-D, 100% stacked bar and 100% stacked bar in 3-D, Horizontal cylinder,
cone, and pyramid.

Pie Chart

Data that is arranged in one column or row only on a worksheet can be plotted in a pie
chart. Pie charts show the size of items in one data series, proportional to the sum of the
items. The data points in a pie chart are displayed as a percentage of the whole pie (see
Fig. 4.4). The pie charts are generally used when:

1. You only have one data series that you want to plot.

2. None of the values that you want to plot are negative.

3. Almost none of the values that you want to plot are zero values.

4. You do not have more than seven categories.

5. The categories represent parts of the whole pie.

The subtypes of pie charts are: Pie and pie in 3-D, Pie of pie and bar of pie, Exploded
pie and exploded pie in 3-D.
Presenting Data by Chart

The Chart Wizard (which was composed of a series of dialog boxes that provided all the
available options for creating a chart) of earlier versions is no longer available in Excel 2007.
It has been replaced by chart options listed under the Insert ribbon.

MS-Excel 2007 has tools for creating effective, dynamic charts to visually represent the
data. The new Office 2007 Ribbon makes accessing these charting functions even easier and
more efficient.

To create a chart, perform the following steps:

1. Open Excel 2007 and either open an existing worksheet or use the default. Enter
or create some data that supports the creation of a chart, for example Students
Marks in ICT (see Fig. 2.134). This data should be in the form of a table, with the
element values to be charted populating the left hand column and the data series,
or information about the elements, in the cells across from each element. More than
one series can be included for each element. Title the data series across the top of
the table and do not leave any blank spaces in the table.
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Fig. 2.134. Data in a worksheet to be charted



Working Knowledge of Computer System 125

z jannivhes
s frina
5 fvamh

2. Select the data to be charted (see Fig. 2.135). Left-click and drag a box around the
data to select it. Make sure to include both the data and the labels.
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Fig. 2.135. Selecting data to be charted

3. Choose the chart type. Select Insert on the Excel 2007 ribbon and then choose from
the chart types listed in the Charts section (see Fig. 2.136). For a chart type that’s
not visible, select the Other Charts icon. The chart will be placed on the worksheet
near the table of data. By default, the series will be listed across the bottom, or
“x-axis” and the elements will be listed to the side. The element values will be listed
on the left, or “y-axis” of the chart.
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Fig. 2.136. Selecting chart type

4. Position the chart. Left-click on any white space on the chart, and move it to the
desired location (see Fig. 2.137).
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Fig. 2.137. Column chart ready to be placed in the desired location

5. Now you can format the chart. Right-click on the chart and a variety of options will
appear in a dialog. Change the font displayed within the chart, change the chart
type and select different chart data by selecting the relevant item from the list. To
change the chart’s appearance, select Format Chart Area and then select from the
options to change the chart’s Fill, Border Color, Border Styles, Shadow and 3-D
Format.

2.12 Evolution of Internet and its Application and Services

Internet is the network that is available to users across the globe (See Fig. 2.138). It is
called “the mother of all networks”.
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Fig. 2.138. The Internet
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Or

Internet is the network that contains other networks of computers around the globe
into one seamless network (See Fig. 2.138). These networks link educational, commercial,
nonprofit and military entities, as well as individuals.

2.12.1 Evolution of Internet

The Internet was started in 1969 by the defense department of USA. Later, it was handed
over to the Defense Advanced Research Projects Agency (DARPA). The DARPA launched
the first Internet program. The DARPA established a network of 4 computers and named
as ARPANet. The protocols (Software) that define the rules to exchange information between
computers were created by DARPA.

The idea of computer networking soon became popular. Several universities and research
organizations developed their own computer networks. They joined their networks to
ARPANet. The ARPANet became the network of networks. This network of computer
networks was named as Internet.

In 1986 the National Science Foundation (NSF), another federal agency of USA,
established a network and named as NSFNet. It was established for academic purpose and
was accessible to everyone. Later, it was expanded all over the country and large number
of universities and research centers were connected to this network. The academic networks
were established and all these were interconnected together to share the information. The
way of connecting one network to another is termed as internetworking and “Internet” is
also derived from internetworking. The NSF provided the connections for academic research
centers only. After this many telecommunication companies established their own network
backbones by using the same networking protocol as NSFNet used and also provided
connections to private users. In 1995, NSF terminated its network on the Internet. Today,
the Internet consists of many local, regional, national and international networks.

2.12.2 Applications and Services of Internet

Internet plays very important role in our society. It provides a lot of latest informative
information about business, education etc. It becomes the main medium for advertisement,
communication between users etc. Some applications and services provided by Internet are:

1. World Wide Web

The World Wide Web is simply referred to as Web. It is the latest addition to the Internet
to exchange information. The Web is vast network of HTTP servers (Web servers) that store
documents called Web pages and these are accessible on the Internet. It is abbreviated as
WWW or 3W. It is the easiest way to search and to get information on the Internet.

2. Search Engines

A search engine is used to search for information on the internet. Search engine presents
the search results in the form of a search results list. The search results can be web pages,
images, videos, and other type of files. To gather and present the searched information, each
search engines has their own algorithm, or combination of algorithmic and human input.
Google.com is currently the most popular and frequently used search engine (See
Fig. 2.139).
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Fig. 2.139. Google.com search engine

3. Web Browsers
A Web Browser is a type of software that retrieves and presents information resources on
the Internet. The information resource can be text, image, sound, video, or other type of
content.

In a simple way, we can describe a web browser as a type of software that we use to
‘surf the Internet. Some examples of web browsers are:

- Microsoft Internet Explorer

- Mozilla Firefox

- Opera

- Safari

- Google Chrome

4. Newsgroups

The Newsgroups are the discussion forums that provide the services to Exchange messages
on the Internet about a particular subject. This facility is provided on the Internet on special
servers known as News servers. Different newsgroups are available for different purposes.
For example, a newsgroup provides the services to exchange information about business and
another provides the services about current affairs etc. You can become the member of any
newsgroup on Internet for reading and posting messages on the newsgroup. Usually the
news client program “Microsoft Internet News” is used to read and write articles in

newsgroups.
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5. FTP

FTP stands for File Transfer Protocol. It is a way to transfer files to others through Internet,
The files are stored on a special type of server called the FTP server. The browsers can be
used to transfer files from FTP server to the client computer but it is a slow process to
transfer files. A lot of FTP client programs of different Software Companies are available
through which files can be downloaded from FTP server into your local computer very easily
and quickly. Similarly, the files from your computer can be uploaded to the FTP server.
These special programs are WS_FTP and Cute FTP.

6. Chatting

Internet also provides the facility to Internet user to talk with people online all over the
world. Different programs like MSN Messenger, Yahoo Messenger, ICQ, AOL online etc. are
available for chatting on the Internet. You can add names of your friends or other people
to these programs. These programs notify you when one or more people are online and then
allow you to exchange messages or files with them or join a private chat room. The chat
room allows the users to participate in a chat on the Internet. A chat room is an area on
the web where you talk with people online. You send messages by typing with keyboard to
the online people and receive messages from other end instantly. Some chat rooms support
voice chats and video chats where you talk with people as well as see them.

7. E-Commerce

E-Commerce or Electronic Commerce is very important service provided by Internet through
which financial transactions are carried out over the Internet. It is the modem way to carry
out business on international basis. When business is conducted with the help of computer
networks, this activity is usually termed as e-commerce or e-trade. Through e-commerce,
goods can be purchased and sold from anywhere in the world. Credit cards are used for
payments. It is estimated that the size of e-commerce is growing at a rate of 10% to 15%
per month in the world. The examples of E-commerce are; online shopping, online advertising,
online banking etc.

8. Telnet

Telnet is an Internet service (or tool) that is used to login and run commands or programs
on a remote server on the Internet. Through this service, you can also access information
on the Internet. You run the telnet client application on your computer. The telnet provides
you a prompt on your screen and you can access the host computer by giving commands
through this prompt. You will feel that you are sitting in front on the host computer and
operating it. When you send commands to the host through this service, information are
accessed from host and displayed on your own computer screen.

When telnet client program is run on your local computer, you have to give your

account name (user name) and password to start the operating session. The expert users
mostly use this service. In some remote servers, this service is not allowed.

9. Gopher
Gopher is an Internet service that organizes resources into multilevel menus to make

finding information easier on the Internet. Before Gopher, it was difficult to find information
on the Internet.
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10. E-mail

E-mail stands for electronic mail. It is the most popular service or facility provided by the
Internet through which we can electronically send and receive messages anywhere in the
world. E-mail is a fast and efficient method of communication. It is almost free of cost. The
e-mail reaches to the destination in a few seconds. You can also send documents, pictures,
audio and video files via e-mail by attaching the file with e-mail. These days it is also
possible to send or receive e-mail messages through a mobile phone.

11. Blog

A blog is a type of Internet website, usually maintained by an individual or a small company
with frequent entries to descriptions of their interest, events, news, game, movies or to any
person sharing his/her views. Material such as text, graphics, audio and video can also be
shared using blog. Blog is normally a one way communication, where user gives his ideas
or comments on that blog site. There are various types of blogs like science blog, social blog,
movie blog, political blog, news channel blogs, etc.

To conclude, we can say that, today the world of the Internet permits services hardly
imaginable 20 years ago. Table 2.5 provides the activities provided on the Internet.

Table 2.5. Activities provided on the Internet

Activity Purpose
Auctions Sell old stuff, acquire more stuff, with on-line auctions.
Career advancement Search job listings, post resumes, interview online.
Distance learning Attend online lectures, have discussions, research papers.
Download files Get software, music and documents such as e-books.
E-business Connect with coworkers, buy supplies, support customers.
E-mail and discussion groups Stay in touch worldwide through electronic mail and online

chat rooms.

Entertainment Amuse vourself with Internet games, music and videos.

E-shopping Price anything from tickets to cars; order anything from
books to sofas.

Financial matters Do investing, banking and bill paying online.

News Stay current on politics, weather, entertainment, sports and
financial news.

Research and information Find information on any subject, using browsers and search
tools.

Telephony and conferencing Make inexpensive phone calls; have online meetings.
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10.
11.
12.
13.
14.
15.

16.

17.
18.

19.

Review QUESTIONS AND EXERCISES

What is an Operating System ? Give examples.

Why do we need an O.S. ? Discuss.

What are the functions of an O.S. ? Explain.

Explain briefly the functions performed by O.S. as a resource manager.
Give the various types of operating system.

Load Windows. List the various Windows Components like the Desktop, Recycle Bin, My Computer
and Network Neighbourhood etc.

What is the significance of the following :

(/) My Computer (ii) Network Neighbourhood (iii) Recycle Bin

(iv) Start Menu (v) Task Bar (vi) Help

Discuss some of the advanced features of Windows XP.

What is the difference between a file and a folder?

How is a filename different from pathname? Give examples.

What is Windows Explorer ? Give some of its functions ?

What is the difference between copying and moving files and folders ?

When a folder is copied to another place do the subfolders in the folder also get copied ?
Write steps to create a new folder in Windows XP.

Open the My Computer window, and try out the following operations on My Computer window
(i) Changing size (if) Moving (iii) Maximize (iv) Minimize

(v) Restore (vi) Scrolling (vii) Close

Start an application called MS-WORD and see the opening screen. Close the application using
the Close button.

Create a folder and label it with your name e.g., Vansh.

Create 3 sub-folders under the main folder and label them as follows :
¢ Vansh

e Studies

e Sports

¢ Entertainment

Create 3 files under the sub-folder ‘Studies’ and 2 files under the sub-folder ‘Sports’ and all
these inside the parent folder Vansh.

¢ Vansh

e Studies
¢ English
¢ Hindi

¢ Maths

e Sports

e Cricket
¢ Football
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20.
21,
22,
23.
24,
25.
26.
27.
28.

29.
30.

How will you use Windows Accessories? Explain.
Write steps for closing down Windows XP.
What is a Word Processor? Give its features.

How will you create a document using a Word Processor? Explain.

Discuss the editing and saving of a Word document.

Give the steps to print a document using a Word Processor.
Explain spell check in MS-Word.

Write a short note on mail merge in MS-Word.

Write a short note on the following:

(i) Creating PowerPoint presentations.

(ii) Creating spreadsheets and simple graphs.

Write a short note on evolution of Internet.

What is Internet? Discuss its applications and services.

aaa



CHAPTER 3

Problem Solving & Program
Planning

3.1 Need for Problem Solving and Planning a Program

A program is a sequence of instructions written in a programming language. There are
various programming languages, each having its own advantages for program development.

Generally every program takes an input, manipulates it and provides an output as shown in
Figure 3.1.

—> —>
—> —>

Input Program code Output
—> —>

Fig. 3.1. A conceptual view of a program

For better designing of a program, a systematic planning must be done. Planning
makes a program more efficient and more effective. A programmer should use planning
tools before coding a program. By doing so, all the instructions are properly interrelated

in the program code and the logical errors are minimized. Figure 3.2 explains the problem
solving logic.

; Analyse Select the
dentify the
l emé:l";m the best
B solutions solution

Fig. 3.2. Problem-soiving Logic

We see from the above figure that before writing programs, it is a good practice to

understand the complete problem, analyse the various solutions and arrive at the best
solution.

There are various planning tools for mapping the program logic, such as flowcharts,
pseudocode and hierarchy charts etc. A program that does the desired work and
achieves the goal is called an effective program whereas the program that does the work
at a faster rate is called an efficient program.
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The software designing includes mainly two things—program structure and program
representation. The program structure means how a program should be. The program
structure is finalised using top-down approach or any other popular approach. The program
structure is obtained by joining the subprograms. Each subprogram represents a logical
subtask.

The program representation means its presentation style so that it is easily readable
and presentable. A user friendly program (which is easy to understand) can be easily
debugged and modified, if need arises. So the programming style should be easily understood
by everyone to minimize the wastage of time, efforts and cost.

Change is a way of life, so is the case with software. The modification should be
easily possible with minimum efforts to suit the current needs of the organization. This
modification process is known as program maintenance.

3.2 Characteristics of a Good Program

The different aspects of evaluating a program are: efficiency, flexibility, reliability, portability
and robustness etc. These characteristics are given below:

(i) Efficiency. It is of three types: programmer effort, execution time and memory
space utilization. The high level languages are used for programmer efficiency. But, a program
written in machine language or assembly language is quite compact and takes less machine
time, and memory space. So depending on the requirement, a compromise between
programmer’s effort and execution time can be made.

(i) Flexibility. A program that can serve many purposes is called a flexible program.
For example, CAD (Computer Aided Design) software are used for different purposes such
as: Engineering drafting, printed circuit board layout and design, architectural design. CAD
can also be used in graphs and reports presentation.

(iti) Reliability. It is the ability of a program to work its intended function accurately
even if there are temporary or permanent changes in the computer system. Programs having
such ability are known as reliable.

(iv) Portability. It is desirable that a program written on a certain type of computer
should run on different type of computer system. A program is called portable if it can be
transferred from one system to another with ease. This feature helps a lot in research work
for easy movement of programs. High level language programs are more portable than the
programs in assembly language.

(v) Robustness. A program is called robust if it provides meaningful results for all
inputs (correct or incorrect). If correct data is supplied at run time, it will provide the correct
result. In case the entered data is incorrect, the robust program gives an appropriate message
with no run time errors.

(vi) User friendly. A program that can be easily understood even by a novice is
called user friendly. This characteristic makes the program easy to modify if the need arises.
Appropriate messages for input data and with the display of result make the program easily
understandable.

(vii) Self-documenting code. The source code which uses suitable names for the
identifiers is called self-documenting code. A cryptic (difficult to understand) name for an
identifier makes the program complex and difficult to debug later on (even the programmer
may forget the purpose of the identifier). So a good program must have self-documenting code.
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3.3 Problem Solving Methodology and Techniques

Computer problem-solving can be summed up in one word—it is demanding! It is a combination
of many small parts put together in a complex way, and therefore difficult to understand. It
requires much thought, careful planning, logical accuracy, continuous efforts, and attention
to detail. Simultaneously it can be a challenging, exciting, and satisfying experience with a
lot of room for personal creativity and expression. If computer problem-solving is approached
in this spirit then the chances of success are very bright.

For creating efficient and effective programs, the programmer should adopt a proper
problem solving methodology and use appropriate techniques. Let us discuss it.

Every type of software (pre-written software, or a customized software, or a public
domain software) has to be developed by someone before we can use it. Software or
program must be understood properly before its development and use. A program is a
list of instructions that the computer must follow in order to process data into
information. The instructions consist of statements used in a programming language,
such as C or C++. Examples are programs that do word processing, desktop publishing,
or railway reservation.

The decision whether to buy or develop a program forms part of Phase 4 in the
systems development life cycle. Figure 3.3 illustrates this. Once the decision is made to
develop a new system, the programmer starts his/her work.

SDLC (Systems Development Life Cycle)

1. Preliminary
investigation

2. Systems
analysis

6. Systems
maintenance

5. Systems
implementation

3. Systems
design

4. Systems
development

5. Program
1. Problem 2. Program 3. Program 4, Program _} documentation
clarification design coding testing and

maintenance,

Fig. 3.3. lllustration of where programming fits in the SDLC
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The Phase 4 of the six-phase SDLC includes a five-step procedure of its own as
shown in the bottom of Figure 3.3. These five steps constitute the problem-solving or
software development process known as programming. Programming also known as
software engineering, is a multistep process for creating that list of instructions
(that is, a program for the computer).

The five steps are given below:

1. Clarify the problem—include needed output, input, processing requirements.
2. Design a solution—use modeling tools to chart the program.

3. Code the program—use a programming language’s syntax, or rules, to write the
program.

4. Test the program—get rid of any logic errors, or “bugs”, in the program (“debug”
it).

5. Document and maintain the program—include written instructions for users, explanation
of the program, and operating instructions.

Coding—sitting at the keyboard and typing words into a computer—is what many
people imagine programming to be. As we see, however, it is only one of the five steps.
Coding consists of translating the logic requirements into a programming language—the
letters, numbers and symbols that make up the program.

3.3.1 Clarify the Problem

When lot of efforts are made in understanding the problem we are dealing with, chances
of success are also bright. We cannot hope to make useful progress in solving a problem
until it is clear, what it is we are trying to solve.

The problem clarification step consists of six sub-steps—clarifying program objectives
and users, outputs, inputs and processing tasks; studying the feasibility of the program,;
and documenting the analysis. Let us consider these six sub-steps.

(i) Clarify Objectives and Users

We solve problems all the time. A problem might be deciding whether to take a
required science course this term or next, or selecting classes that allow us also
to fit a job into our schedule. In such cases, we are specifying our objectives.
Programming works the same way. We need to write a statement of the objectives
we are trying to accomplish—the problem we are trying to solve. If the problem
is that our company’s systems analysts have designed a new computer-based
payroll processing program and brought it to us as the programmer, we need to
clarify the programming needs.

We also need to make sure us know who the users of the program will be. Will
they be people inside the company, outside, or both? What kind of skills will they
bring?

(ii) Clarify Desired Outputs

Make sure to understand the outputs—what the system designers want to get
out of the system—before we specify the inputs. For example, what kind of
hardcopy is wanted? What information should the outputs include? This step
may require several meetings with systems designers and users to make sure we
are creating what they want.
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(D)

)

(v)

Clarify Desired Inputs

Once we know the kind of outputs required, we can then think about input.

What kind of input data is needed? What form should it appear in? What is its

source?

The term input means identifying initial data for the problem or program. This

data must be present before any operation can be performed on it. Many a times,

no data is required for a program because initial data may be generated within the

program. So, a problem may have no or many inputs.

The two ways to supply initial values to variables are by using internal and external

data.

(a) Internal data means that values are generated within the problem.

(b) External data means that the required values of each element are to be
inputted by the problem solver.

Therefore, the problem solver should understand the input data required for the

program, and the output produced by the program. Many times the input data may

be returned by some program module, that is, a function or any other program

called by the program we are using or some built in function available in the library

of the language used for coding the problem.

So, the problem must be understood thoroughly for the desired output which helps

a lot in identification of minimum number of inputs.

Clarify the Desired Processing

There are many ways to solve most of the problems and also many solutions to
most of the problems. This situation makes the job of problem-solving a difficult
task. When we have many ways to solve a problem it is usually difficult to recognize
quickly which paths are likely to be fruitless and which paths may be productive.

Here we make sure to understand the processing tasks that must occur in order
for input data to be processed into output data.

Double-Check the Feasibility of Implementing the Program

A Dblock often occurs after the problem definition phase, because people become
concerned with details of the implementation before they have completely understood
or worked out an implementation-independent solution. The problem solver should
not be too concerned about detail. That can be taken into account when the complexity
of the problem as a whole has been brought under control. An old computer proverb
states, “the sooner you start coding your program the longer it is going to
take”.

An approach that often allows us to make a start on a problem is to take a specific
example of the general problem we wish to solve and try to work out the mechanism
that will allow us to solve this particular problem (e.g., if you want to find the top
scorer in an examination, choose a particular set of marks and work out the
mechanism for finding the highest marks in this set).

This approach of focusing on a particular problem can often give us a platform we
need for making a start on the solution to the general problem. It is not always
possible that the solution to a specific problem or a specific class of problems is also
a solution to the general problem. We should specify our problem very carefully and
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try to establish whether or not the proposed algorithm (step by step procedure in
a finite number of steps to solve a problem) can meet those requirements. If there
are any similarities between the current problem and other problems that we have
solved or we have seen solved, we should be aware of it. In trying to get a better
solution to a problem, sometimes too much study of the existing solution or a
similar problem forces us down the same reasoning path (which may not be the
best) and to the same dead end. Therefore, a better and wiser way to get a better
solution to a problem is, try to solve the problem independently.

Any problem we want to solve should be viewed from a variety of angles. When all
aspects of the problem have been seen, one should start solving it. Sometimes, in
some cases it is assumed that we have already solved the problem and then try to
work backwards to the starting conditions. The most crucial thing of all in developing
problem-solving skills is practice.

So, the main points in this sub step are:

Is the kind of program we are supposed to create feasible within the present
budget? Will it require hiring a lot more staff? Will it take too long to accomplish?

Sometimes programmers decide they can buy an existing program and modify it
rather than write it from scratch.

(vi) Document the Analysis

Throughout program clarification, programmers must document everything they
do. This includes writing objective specifications of the entire process being
described.

3.3.2. Design the Program

Assuming the decision is to make, or custom-write, the program, we then move on to
design the solution specified by the systems analysts. An algorithm is a formula or set
of steps for solving a particular problem. Inventing elegent algorithms is very important
in programming.

Algorithms can be expressed in many ways. In the program design step, the
software is designed in two mini-steps. First, the program logic is determined
through a top-down approach and modularization, using a hierarchy chart. Then
it is designed in detail, either in narrative form, using pseudocode, or graphically,
using flowcharts.

Today most programmers use a design approach called structured programming.
Structured programming takes a top-down approach that breaks programs into
modular forms. It also uses standard logic tools called control structures (sequential,
selection, case and iteration).

The two mini-steps of program design are:
1. Determine the Program Logic, Using a Top-Down Approach

The primary goal in computer problem-solving is an algorithm which helps in implementation
of a correct and efficient computer program. Once we have defined the problem to be solved
and have an idea of how to solve it, we can use the powerful techniques for designing
algorithms. For successful design of an algorithm we must have proper understanding of the
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inherent complexity of the problem that require computer solution. A problem solver can
properly focus on a very limited part of the logic or instructions. A technique which is very
useful for algorithm design taking into account the limited part of it is known as top-down
design or stepwise refinement.

The top-down design approach helps in bringing a vague outline solution to a precisely
defined algorithm and program implementation. It provides us a way of handling the inherent
logical complexity and detail, most commonly found in computer algorithms.

For solving any problem first of all we must have at least the broadest of outlines of
a solution. Sometimes this might demand a lot more investigation into the problem while at
other times the problem description may in itself give the necessary starting point for top-
down design. The general outline may consist of a single statement or a set of statements.

Top-down design suggests that we take the general statements that we have about the
solution, one at a time, and break them down into a set of more exactly defined subtasks.
These subtasks should more accurately describe about reaching the final goal. When we split
a task into subtasks, we must exactly define the way in which the subtasks will interact with
each other. By doing so the overall structure of the solution to the problem can be preserved.
The preservation of the overall structure in the solution to a problem makes the algorithm
comprehensible and helps in proving the correctness of the solution.

The process of repeatedly breaking a task down into subtasks and then each subtask
into still smaller subtasks must continue until we reach at the subtasks that can be coded
as program statements. In most of the cases we need to go down to two or three levels but
for large software projects this is not true. Figure 3.4 shows the schematic breakdown of a
problem:

General outline

Input Conditions Output requirements

Body of algorithm

Subtask 1 Subtask 2 Subtask 3

Subtask 1.1 Subtask 2.1 Subtask 3.1

Fig. 3.4. lllustration of schematic breakdown of a problem into subtasks

The process of breaking down the solution to a problem into subtasks in the manner
described gives an implementable set of subtasks which can be easily coded into languages
like C, C++, VB etc. There can therefore be a smooth and natural interface between the
stepwise refined algorithm and the actual program code—a highly desirable situation for
keeping the implementation task very simple.



140 Fundamentals of Computer Programming and IT

2. Design Details, Using Pseudocode and/or Using Flowcharts

After determining the essential logic of the program, through the use of top-down design
and hierarchy charts, you can go to work on details.

There are two ways to show details—write them or draw them; that is, use pseudocode
or use flowcharts. Most problems use both methods.

(i) Pseudocode: Pseudocode is a method of designing a program using normal
human-language statements (like English) to describe the logic and processing
flow. Pseudocode is like an outline or summary form of the program you will
code. However, unlike the final code, pseudocode does not require exact syntax
so the programmer is able to focus more on the logic.

Table 3.1 illustrates the conventions to be followed while writing a Pseudocode.

Table 3.1. Conventions to be followed while writing a Pseudocode

Keyword Usage

W This indicates that the line is a comment. A comment line is used to
provide additional information about the steps in the pseudocode.

Begin — — Marks a block of code. The first statement in a pseudocode is a begin
End statement and the last statement is an end statement.
Accept It is used to accept input. For example, to accept the name of a person

we use “Accept Name”.

Display It is used to display output. For example, Display ‘Welcome to Problem
Solving Methodology’.

If-Else-Endif This is referred to as a decisioin construct. It is used when conditions
have to be checked and decision taken.

Do While — — This is referred to as a loop construct. It is used when a process may
End Do be repeated as long as a certain condition remains true.

For example, Figure 3.5 gives the pseudocode to calculate monthly bonus of
employees.
/IPseudocode to calculate monthly bonus
BEGIN
DO WHILE (so long as) there are records
Read an employee record
Set S to Total Sales
Set E to Total Expenses
Net Sales is S-E
IF Net Sales less than 10,000 THEN
Set Bonus to 0
ELSE
Set Bonus to 5% of Net Sales
ENDIF
Display Bonus
END DO
END

Fig. 3.5. Pseudocode
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(i) Program flowcharts: A program flowchart is a chart that graphically presents
the detailed series of steps (algorithm, or logical flow) required to solve a programming
problem. The flowchart uses standard symbols—called ANSI symbols, after the
American National Standards Institute, which developed them. These symbols
are given in Table 3.2.

Table 3.2. Flowchart Symbols (ANSI symbols)

Symbol Name Purpose
( Terminal Indicates the beginning and end of a program.

Process A calculation or assigning of a value to a variable.

Input/Output | Any statement that causes data to be input to a

(1/O) program (INPUT, READ) or output from the
program, such as printing on the digplay screen
or printer,

Decision Program decisions. Allows alternate courses of
action based on a condition. A decision indicates
a question that can be answered yes or no (or true
or false).

Predefined A group of statements that together accomplish

Process one task. Used extensively when programs are
broken into modules.

Connector Can be used to eliminate lengthy flowlines. Its
use indicates that one symbol is connected to
another.

—_— Flowlines Used to connect symbols and indicate the sequence
and of operations. The flow should go from top to

Arrowheads bottom and from left to right. Arrowheads are

L only required when the flow violates the standard
direction.
_________ Annotation Can be used to give explanatory comments.
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For example, the flowchart in Figure 3.6 finds the product of two numbers.

START

A 4

Input A, B

C:AXB

h 4

Display C

Fig. 3.6. Flowchart to find product of two numbers

e Using Control Structure
Any problem can be solved by using the three control structures given below:
() Sequence control structure
(zi) Conditional control
(iti) Looping
It depends on the nature of the problem whether to use all of the above mentioned
control structures or some of these.

Sequence Control Structure

The sequence control structure selects all the steps, one followed by another e.g., if there are
n statements or steps say statementl, statement2, - - - -, statementn, then these are executed
in the sequence —— statementl followed by statement2 and so on till the last statement is
executed. Figure 3.7 shows sequence control structure:

!

Statement 1

Y

Statement 2
Statement n

!

Fig. 3.7. Sequence control structure
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Conditional Control

The conditional control structure selects one or more steps for execution depending upon a
given condition being true or false. For example, consider the following binary decision
structure (IF-THEN-ELSE):

False /s\ True
Condition
\?/

v v

Statement 2 Statement 1

v

Fig. 3.8. Binary decision structure

This structure first evaluates a logical expression (an expression containing the relational
symbols such as <, <=, =, #, >, >=). This logical expression is also known as a condition. If
this condition happens to be true then Statement 1 is to be executed and if this condition is
false then Statement 2 is to be executed.

For example, in C++ language if-else, Nested if, switch...case...default, Nested
switch...case statements can be used to implement conditional control.

Case is an important version of selection (more than a single yes—or-no decision). The
following figure illustrates variation on selection: the case control structure.

Case

Case 1 Case 2 Case 3 Case 4

Process Process Process Process

l Exit

Fig. 3.9. Case Control Structure
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Looping (finite and infinite)

The looping control structure executes a statement a number of times depending on the value
of the boolean expression. Figures 3.10 and 3.11 show two types of looping structures:

>l ,

3

Loop
False Statement(s)

Is
Condition
?

Is True
Condition

?

Loop
Statement(s)

False

Fig. 3.10. DO WHILE Looping Structure Fig. 3.11. DO UNTIL Looping Structure

In C++ language, while, do...while, for and nested loops can be used to implement
looping. Looping is also known as Repetition or Iteration.

After refinement of a subtask we can get something that can be realized as an iterative
construct. It can be easily implemented if we are aware of the basic structure of all loops.
To construct any loop we must take into account three things:

(f) the initial conditions that need to apply before the loop starts to execute.
(i) the invariant relation that must apply after each iteration of the loop.
(iti) the conditions under which the iterative process must terminate.

With some loops it cannot be directly determined in advance how many iterations there
will be before the loop will terminate. In fact there is no guarantee that loops of this type
will terminate at all. In these cases the responsibility for making sure that the loop will
terminate rests with the algorithm designer.

Every problem must terminate in a finite number of steps, so it is the duty of the
algorithm designer to set up the termination of a loop (if exists inside a problem). For
example, by forcing the condition under which the loop will continue to iterate to become
false.

3.3.3 Code the Program

Once the design has been developed, the actual writing of the program begins. Writing
the program is called coding. Coding is what many people think of when they think
of programming, although it is only one of the five steps. Coding consists of translating
the logic requirements from pseudocode or flowcharts into a programming language—the
letters, numbers, and symbols that make up the program.

Identifying arithmetic and logical operations required for solutions and using appropriate
control structures such as conditional or looping control structure is very important.
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@)

(it)

Select the Appropriate Programming Language

A programming language is a set of rules that tells the computer what
operations to do. Examples of well-known programming languages are C,
C++, COBOL, Visual Basic and JAVA. These are called “high-level languages”.

Not all languages are appropriate for all uses. Some, for example, have strengths
in mathematical and statistical processing. Others are more appropriate for
database management. Thus, in choosing the language, we need to consider
what purpose the program is designed to serve and what languages are already
being used in our organization or in our field.

Follow the Syntax

In order for a program to work, we have to follow the syntax, the rules of the
programming language. Programming languages have their own grammar
just as human languages do. But computers are probably a lot less forgiving if
we use these rules incorrectly.

3.3.4 Test the Program

Program testing involves running various tests and then running real-world
data to make sure the program works. Two principal activities are desk-checking and
debugging. These steps are known as alpha-testing.

@)

(1)

(tiv)

Perform Desk-Checking

Desk-checking is simply reading through, or checking, the program to
make sure that it’s free of errors and that the logic works. In other
words, desk-checking is like proofreading. This step could be taken before the
program is actually run on a computer.

Debug the Program

Once the program has been desk-checked, further errors, or “bugs”, will doubtless
surface. To debug means to detect, locate, and remove all errors in a
computer program. Mistakes may be syntax errors or logical errors. Syntax
errors are caused by typographical errors and incorrect use of the
programming language. Logic errors are caused by incorrect use of
control structures. Programs called diagnostics exist to check program syntax
and display syntax-error messages. Diagnostic programs thus help identify and
solve problems.

Run Real-World Data

After desk-checking and debugging, the program may run fine—in the laboratory.
However, it needs to be tested with real data; this is called beta testing. Indeed,
it is even advisable to test the program with bad data—data that is faulty,
incomplete, or in overwhelming quantities—to see if you can make the system
crash. Many users, after all, may be far more heavy-handed, ignorant and
careless than programmers have anticipated.

Several trials using different test data may be required before the programming
team is satisfied that the program can be released. Even then, some bugs may
persist, because there comes a point where the pursuit of errors is uneconomical.
This is one reason why many users are nervous about using the first version
(version 1.0) of a commercial software package.
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3.3.5 Document and Maintain the Program

Writing the program documentation is the fifth step in programming. The resulting
documentation consists of written descriptions of what a program is and how to
use it. Documentation is not just an end-stage process of programming. It has been (or
should have been) going on throughout all programming steps. Documentation is needed
for people who will be using or be involved with the program in the future.

Documentation should be prepared for several different kinds of readers—users,
operators and programmers.

(i) Prepare User Documentation

When we buy a commercial software package, such as a spreadsheet, we normally
get a manual with it. This is user documentation.

(ii) Prepare Operator Documentation

The people who run large computers are called computer operators. Because
they are not always programmers, they need to be told what to do when the
program malfunctions. The operator documentation gives them this information.

(iii) Write Programmer Documentation

Long after the original programming team has disbanded, the program may
still be in use. If, as is often the case, a fourth of the programming staff leaves
every year, after 4 years there could be a whole new bunch of programmers
who know nothing about the software. Program documentation helps train
these newcomers and enables them to maintain the existing system.

(iv) Maintain the Program

Maintenance includes any activity designed to keep programs in working condition,
error-free, and up to date—adjustments, replacements, repairs, measurements,
tests and so on. The rapid changes in modern organizations—in products, marketing
strategies, accounting systems, and so on—are bound to be reflected in their
computer systems. Thus, maintenance is an important matter, and documentation
must be available to help programmers make adjustments in existing systems.

3.4 Program Design Tools

There are various program design tools, such as algorithms, flowcharts and pseudocode
etc. In this section, we will discuss these program design tools with illustrative examples.

3.4.1 Algorithms

Computers are basically used to solve complex problems in a systematic and easy manner.
In order to solve a problem systematically, the solution should be written as a set of
sequential steps. Each of these steps specify some simple actions that need to be performed.
Thus, an algorithm may be defined as a finite and ordered sequence of steps which when
performed lead to the solution of the problem in a definite time. Ordered sequence implies
that the execution takes place in the same manner or order in which the statements are
written i.e., each step of the algorithm is written in such a way that the next instruction
follows automatically. The ordering is provided by assigning positive integers to the steps.
The words BEGIN and END normally refer to the beginning and end of the algorithm. An
algorithm must possess following characteristics :
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1. Finiteness. Finiteness implies that the algorithm must have finite number of steps.
Also the time taken to execute all the steps of the algorithm should be finite and
within a reasonable limit.

2. Definiteness. By definiteness it is implied that each step of the algorithm must
specify a definite action i.e., the steps should not be vague. Moreover, the steps
should be such that it is possible to execute these manually in a finite length of
time.

3. Input. The term input means supplying initial data for an algorithm. This data must
be present before any operations can be performed on it. Sometimes no data is
needed because initial data may be generated within the algorithm. Thus, the algorithm
may have no or more inputs. Generally, the initial data, is supplied by a READ
instruction or a variable can be given initial value using SET instruction.

4. Output. The term output refers to the results obtained when all the steps of the
algorithm have been executed. An algorithm must have at least one output.

5. Effectiveness. Effectiveness implies that all the operations involved in an algorithm
must be sufficiently basic in nature so that they can be carried out manually in finite
interval of time.

Expressing Algorithms

The procedure for expressing algorithm is quite simple. The language used to write algorithms
is similar to our day-to-day life language. In addition, some special symbols are also used
which are described below :

(i) Assignment symbol (<). The assignment symbol (<) is used to assign values to
various variables. For example, let A be any variable and B be another variable or
constant or an expression. Then the statement

A« B

is called assignment statement. The statement implies that A is assigned the value
stored in B. If A contains any previous value then that value is destroyed and the
new value is assigned.

(ii) Relational symbols. The commonly used relational symbols for algorithms are :

Symbol Meaning Example
< Less than A<«<B
<= Less than or equal to A<=B
= Equal to A=B
+ Not equal to A=+B
> Greater than A=B
e Greater than or equal to A>B

(zii) Brackets ({}). The pair of braces is used to write comments for the purpose of
documentation.

For example,
(z) BEGIN {Start of the algorithm!
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(ii) Set N « N + 1 {Increase the value of N by 1}
(ziz) END {End of the algorithm!.

Basic Control Structures

The basic control structures needed for writing good and efficient algorithms are :
() Selection
(it) Branching
(iit) Looping.
(i) Selection. The selection structure is used when we have to perform a given set
of instructions if the given condition is TRUE and an alternative set of

instructions if the condition is FALSE. The basic statement available for selection
is IF-THEN-ELSE.

The syntax is :

IF (condition is true) THEN

{
s1
s2
sn

}

ELSE

{
f1
f2
fn

}

For example, consider the following algorithm which finds greater among 2 numbers.

BEGIN
STEP 1 Read NUM1, NUM2
STEP 2 IF NUM1 > NUM2 THEN
Write (NUM1, “is greater”)
ELSE
Write (NUM2, “is greater”)
END
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(i) Branching. The branching statement is required when we want to transfer the
control of execution from one part or step of the algorithm to another part or step.
The statement available for branching is GOTO and its syntax is :

GOTO n

where n is a positive integer and specifies the step number where the control of
execution is to be transferred.

(iit) Looping. The looping structure is used when a statement or a set of statements
is to be executed a number of times. The following two loop control structures are
commonly used in algorithms :

(a) WHILE-DO
(b) REPEAT-UNTIL
(e¢) WHILE-DO : The syntax is :

STEP 1 WHILE (Condition) DO

STEP 2 S1

STEP 3 S2

STEP N+1 SN

STEP N+2 END-WHILE {End of While-Do loop}

This control loop structure implies that as long as the condition remains true, all
the steps listed between WHILE-DO and END-WHILE are executed again and
again. As soon as the condition becomes false, the execution of the loop stops and
control is transferred to next statement following END-WHILE.

For example, consider the following algorithm

BEGIN
STEP 1 Set N « 1
STEP 2 WHILE (N <= 10) DO
STEP 3 Write N
STEP 4 Set N« N+1
STEP 5 END-WHILE

END

This algorithm initially sets the value of N to 1. The while statement then checks
if the value of N <= 10. If the condition is true it executes steps 3 and 4. When the
value of N exceeds 10 the condition becomes false and the control goes to the
statement following END-WHILE which is END statement marking the END of
algorithm.

(b) REPEAT-UNTIL : This is similar to WHILE-DO except the fact that the
loop is executed till the condition remains false or condition becomes true.
The syntax is :

STEP 1 REPEAT
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STEP 2 S1
STEP 3 S2

STEP N +1 SN
STEP N + 2 UNTIL (Condition)

This control loop structure implies that as long as the condition remains false, all
the steps listed between REPEAT and UNTIL are executed again and again. As
soon as the condition becomes true, the execution of the loop stops and control is
transferred to next statement following UNTIL (condition). For example, consider
the following algorithm :

BEGIN
STEP 1 Set N « 1
STEP 2 REPEAT
STEP 3 Write N
STEP 4 Set N « N + 1 {Increment N by 1}
STEP 5 UNTIL (N > 10)
END

Initially, the value of N is set to 1. The loop executes till the value of N exceeds
10. After this, the control goes to the next statement following UNTIL (N > 10).

Advantages of Algorithms

The main advantages of algorithm are given below :

() It is simple to understand step by step solution of the problem.
(i) It is easy to debug i.e., errors can be easily pointed out.
(iit) It is independent of programming languages.

(iv) It is compatible to computers in the sense that each step of an algorithm can be
easily coded into its equivalent in high-level language.

Development of Algorithms for Simple Problems
ALGORITHM : Exchanging Values of Two Variables

Given two variables A and B. We have to exchange these variables. TEMP is used for
exchanging the variables.

1. INPUTA, B
2. TEMP « A
A« B
B « TEMP
3. Write “Exchanged values are ”, A, B
4. End.
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ALGORITHM : Biggest of Three Numbers

Given the three numbers A, B, C. We have to find the biggest of these.
1. INPUTA, B, C
2. IF (A > B) THEN

Begin
IF (A > C) THEN
Write “Biggest number is ”, A
ELSE
Write “Biggest number is ”, C
End
ELSE
Begin
IF (B > C) THEN
Write “Biggest number is ”, B
ELSE
Write “Biggest number is ”, C
End
3. END.

ALGORITHM : Area of a Triangle

Given three sides A, B, C of a triangle. We have to find the area (if possible).
S denotes the semi-perimeter.

1. INPUTA, B, C
2. IF (((A+B) > C) AND ((B+C) > A) AND ((C+A) > B)) THEN
Begin
S« A+B+0)2

Area « /[Sx(S-A)x(S-B)x(S-C)
Write “Area of triangle is ”, Area, “ sq. units”
End
ELSE
Write “Triangle is not possible”
3. END.

ALGORITHM : Roots of a Quadratic Equation (Ax2 + Bx + C = 0)

1. INPUTA, B, C
2. IF A = 0 THEN
Begin
IF B = 0 THEN
Begin
Write “Equation is degenerate”

goto step 5



Fundamentals of Computer Programming and IT

152

End

ELSE

Begin
Write “Linear equation has single root”
x1 = -C/B
Write “Root = 7, x1
goto step 5

End

End
3. D=BxB-40xAxC
4. IF D > 0 THEN

Begin

Write “Real and distinct roots”
x1 = (B + VD) /(2.0 x A)

x2 = (-B - yD) /(2.0 x A)

Write “First root = 7, x1

Write “Second root = ”, x2
End
ELSE
Begin

IF (D = 0) THEN

Begin

Write “Real and equal roots”
x1 =-B /(2.0 x A)

x2 = x1
Write “First root = ”, x1
Write “Second root = 7, x2
End
ELSE
Begin

Write “Imaginary roots”
x1=-B /(2.0 x A)
x2 = x1

y1= +/-D /(20 x A)

y2 = -yl

Write “First root ”

Write “Real part ”, x1, “ Img. part ”, y1

Write “Second root ”
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Write “Real part ”, x2, “ Img. part ”, y2
End
End
5. END.
ALGORITHM : Sum of Series 1 + 5 + 9 + 13 + ..... 20 Terms
Given the series 1 + 5 + 9 + 13 + ..... . We have to find the sum of 20 terms. NUM is a

temporary variable for storing a term. SUM denotes the sum of terms. Variable COUNT is
used as loop computer.

1. SUM« 0

2. NUM« 1

3. Repeat for COUNT =1, 2, ........ , 20
Begin

SUM « SUM + NUM
NUM « NUM + 4

End
4.  Write “Sum of 20 terms is”, SUM
5. End.

ALGORITHM : Summation of a Set of Numbers

Given N numbers. We have to find the sum of these numbers. NUM is a temporary variable
for storing a number. SUM denotes the sum of numbers. Variable COUNT is used as loop

counter.

1. Read N
2. SUM « 0
3. Repeat for COUNT =1, 2, ........ , N
Begin
Read NUM
SUM « SUM + NUM
End
4. Write “Sum of inputted numbers is ”, SUM
5. End.

ALGORITHM : Reversing Digits of an Integer

Given an integer NUM. We have to reverse digits of this integer. Variables Q and R denote
quotient and remainder respectively.
1. Read NUM
2. Write “Reversed number is ”
3. While (NUM = 0) DO
Begin
Q « Integral part of (NUM/10)
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4.

R « NUM - (Q x 10)
Write R
NUM « Q

End

End.

ALGORITHM : Traversal in an Array

Given an array A of N elements. We have to traverse the array elements one by one. I
denotes the array index. Let CHANGE denote the desired operation to be performed.

1.
2.

2.

IT«1
While (I < N) DO
Begin
Apply CHANGE on Alll
I«I+1
End
END
OR
Repeat for I = 1, 2, ............ , N
Apply CHANGE on Alll
END.

ALGORITHM : Reverse Order of Elements of an Array

Given an array A of N elements. This algorithm reverses the order of array elements. I, MID
denote array indices. TEMP is used for swapping of elements.

1.
2.
3.

4.

MID <« Integral part of (N/2)

IT«1
Repeat for I = 1, 2, .......... , MID
Begin

TEMP « Alll

Alll « AIN -1 + 11
AIN -1 + 11 « TEMP
End
END.

ALGORITHM : Concatenation of Two Arrays

Given two arrays A and B of size M and N, respectively. This algorithm concatenates the
arrays in C having size M + N. I denotes array index. Let us assume that A is housed first
in C and then B.

1.

2.

3.

Repeat for I = 1, 2, .............. , M
CIIl « Al

Repeat for I = 1, 2, ............... , N
CIM+Il « BIII

END.
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ALGORITHM : Find Largest of N Numbers in an Array

Given an array A having N elements. This algorithm finds the LARGEST of the elements.
I denotes array index.

1. LARGEST « Al1l
2. Repeat forI =2, 3, ................ , N
Begin
IF (Alll > LARGEST) THEN
LARGEST « AlIl

End
3. Write “Largest number is ”, LARGEST
4. END.

ALGORITHM : Sum and Average of N Numbers in an Array

Given an array A of N elements. This algorithm finds the sum and average of all the
numbers. I denotes array index.

1. SUM« 0

2. RepeatforI =1, 2, ................ , N
SUM « SUM + Alll

3. AVG « SUM/N

4. Write SUM, AVG

5. END.

ALGORITHM : Linear Search or Sequential Search

Given an array A of N elements. This algorithm searches for an element DATA in the array.
I denotes the array index. This algorithm gives the first location where DATA is found.

1. T«1
2.  While (I < N) DO upto step 3
3. IF (Alll = DATA) THEN
Begin
Write “Successful search”
Write DATA, “ found at position ”, I
goto step 5
End
ELSE
Begin
I<I+1
End
4.  Write “Unsuccessful search”
5. END.

ALGORITHM : Binary Search (Always Applicable on Sorted Data)

Given an array A of N elements in ascending order. This algorithm searches for an element
DATA. LOW, HIGH, MID denote the lowest, highest and middle position of a search interval
respectively.
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1. LOW « 1
HIGH « N
2.  While (LOW < HIGH) DO upto step 4
3. MID ¢« Integral part of (LOW + HIGH)/2)
IF (DATA = AIMID]) THEN
Begin
Write “Successful search”
Write DATA, “ found at position ”, MID

goto step 6
End
ELSE
Begin
IF (DATA > AIMID]) THEN
LOW « MID + 1
ELSE
HIGH « MID -1
End
5.  Write “Unsuccessful search”
6. END.

ALGORITHM : Organize Numbers in Ascending Order

Given an array A of N elements. This algorithm arranges the elements in ascending order.
I and J denote array indices. Variable TEMP is used for swapping.
1. RepeatforI =1, 2, ....... , N-1
Begin
Repeat for J =1+ 1,1+ 2, ......... , N
Begin
IF (AlJ] < AlIl) THEN
Begin
TEMP « Alll
Alll « AlJ
AlJl « TEMP
End
End
End
2. END.

ALGORITHM : Insertion Sort

Given an array A of N elements. This algorithm arranges the elements in ascending order.
CURRENT denotes the value of the element to be placed at proper position during a pass.
POS is used for finding the appropriate position of CURRENT among the elements above it
(if possible). I, J denote the array indices. Assuming the array index begins at 1.
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Lol

6.

Repeat for I = 2, 3, ..., N upto step 5
CURRENT = Alll
POS =1
Repeat while (POS < I) AND (A[POS] < CURRENT))
POS =POS +1
IF (POS = I) THEN
Begin
Repeat for J = I-1, I-2, ..., POS
Begin
AlJ+11 = AlJ]
End
A[POSI = CURRENT
End
End

ALGORITHM : Selection Sort

Given an array A of N elements. This algorithm arranges the elements in ascending order.
PASS denotes the pass counter and MIN_INDEX the position of the smallest element during
a pass. N-1 passes are required in this sorting technique as each pass places one element
properly. Variable TEMP is used for swapping (interchanging) two elements. I denotes array
index. Assume the array index begins at 1.

1.

2.

Repeat for PASS =1,2, ..., N-1
Begin
MIN_INDEX = PASS
Repeat for I = PASS + 1, PASS + 2, ..., N
Begin
IF (Alll < AIMIN_INDEXI|) THEN
MIN_INDEX =1
End
IF (Pass # MIN_INDEX) THEN
Begin
TEMP = A[PASSI
AIPASS] = AIMIN_INDEXI
AIMIN_INDEX] = TEMP
End
End
End

ALGORITHM : Bubble Sort

Given an array A of N elements. This algorithm arranges the elements in ascending order.
PASS denotes the pass counter and LAST the position of the last unsorted element during
a pass. In the worst case N — 1 passes are applied for sorting N elements. Only one pass is
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needed if the given array is already sorted. EXCHS denote the number of exchanges during
a pass. Variable TEMP is used for swapping of elements. I denotes array index. Assume the
array index begins at 1.

LAST = N
Repeat for PASS = 1, 2, ..., N — 1 upto step 5
EXCHS =0
Repeat for I =1, 2, ..., LAST - 1
Begin
IF (AlTl > AIT + 1) THEN
Begin

s Lo

TEMP = Alll
Alll = AIT + 11
All + 11 = TEMP
EXCHS = EXCHS + 1
End
End
5. IF (EXCHS = 0) THEN
goto step 6
ELSE
LAST = LAST -1
6. End

ALGORITHM : Merging of Two Arrays

Given two arrays A and B of size M and N respectively in ascending order of elements.
This algorithm merges the two arrays in C of size M + N, in ascending order. I, J, K
denote array indices.

1. Te«1
Je«1
Ke1
2.  Repeat While (I < M) AND (J < N))
Begin
IF (A1l < BIJI) THEN
Begin
CIKl « AIll
IT«<I+1
End
ELSE
Begin
CIKl « BIJI
JedJ+1
End
K«K+1
End
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4.
ALGORITHM : Matrix Multiplication

IF (I > M) THEN
Begin
Repeat While (J < N)
Begin
CIKl « BIJI
JedJ+1
K«K+1
End
End
ELSE
Begin
Repeat While (I < M)
Begin
CIKl « AIll
IT«<I+1
K«K+1
End
End
END

159

Given two matrices A and B of orders mxn and pxq respectively. This algorithm multiplies
the two matrices (if possible) and stores the result in matrix C (of order mxq). I, J, K denote
array indices.

1.

IF n + p THEN

Begin
Write “Matrix multiplication not possible”
goto step 3
End
Repeat for I = 1, 2, ................ , m
Begin
Repeat for J = 1, 2, ................ , q
Begin
CILJl « 0
Repeat for K =1, 2, .............. n
CILJ] « CILJI + (AILKI] x BIK,J1)
End
End
END.
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3.4.2 Flowcharts

A flowchart is a pictorial representation of the sequence of operations necessary to solve a
problem with a computer. The technique of drawing flowcharts is known as flowcharting. The
first formal flowchart is attributed to John Von Neumann in 1945. The flowcharts are read
from left to right and top to bottom. Program flowcharts show the sequence of instructions
in a program or a subroutine. The symbols used in constructing a flowchart are simple and
easy to learn. These are very important planning and working tools in programming. The
purposes of the flowcharts are given below :

1. Provide better communication

These are an excellent means of communication. The programmers, teachers, students,
computer operators and users can quickly and clearly get ideas and descriptions of
algorithms.

2. Provide an overview

A clear overview of the complete problem and its algorithm is provided by the flowchart.
Main elements and their relationships can be easily seen without leaving important details.

3. Help in algorithm design

The program flow can be shown easily with the help of a flowchart. A flowchart can be easily
drawn in comparison to writing a program and testing it. Different algorithms (for the same
problem) can be easily experimented with flowcharts.

4. Check the program logic

All the major portions of a program are shown by the flowchart, precisely. So, the accuracy
in logic flow is maintained.

5. Help in coding

A program can be easily coded in a programming language with the help of a flowchart. All
the steps are coded without leaving any part so that no error lies in the code.

6. Modification becomes easy

A flowchart helps in modification of an already existing program without disrupting the
program flow.

7. Better documentation provided

A flowchart gives a permanent storage of program logic pictorially. It documents all the steps

carried out in an algorithm. A comprehensive, carefully drawn flowchart is always an
indispensable part for the program’s documentation.

Flowchart Symbols

Flowcharts have only a few symbols of different sizes and shapes for showing necessary
operations. Each symbol has specific meaning and function in a flowchart. These symbols
have been standardized by the American National Standards Institute (ANSI). The basic
rules that a user must keep in mind while using the symbols are :

1. Use the symbols for their specific purposes.

2. Be consistent in the use of symbols.
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3. Be clear in drawing the flowchart and the entries in the symbols.
4. Use the annotation symbol when beginning a procedure.
5. Enter and exit the symbols in the same way.

The flowchart symbols alongwith their purposes are given in Table 3.2.

Program Control Structures

A control structure, or logic structure, is a structure that controls the logical sequence in
which computer program instructions are executed. In structured program design, three
control structures are used to form the logic of a program : sequence, selection and iteration
(or loop). These are also used for drawing flowcharts.

The three control structures have been discussed earlier in this chapter.

Types of Flowcharts
The systems designer and programmer use the following types of flowcharts in developing
algorithms :

1. System flowcharts

2. Modular program flowcharts

3. Detail program flowcharts or application flowcharts

1. System flowchart

It plays a vital role in the system analysis. A system is a group of interrelated components
tied together according to a plan to achieve a predefined objective. The elements and
characteristics of a system are graphically shown and its structure and relationship are also
represented by flowchart symbols. The system analysts use the system flowcharts for analysing
or designing various systems. The different stages of a system are :
(i) Problem recognition
(it) Feasibility
(ii1) System analysis
(iv) System design
(v) Implementation
(vi) Evaluation
All the above stages use the system flowchart for convenience. Any alternative solution

for the existing system or the entirely new system can be systematically represented. The
working system is well documented by a precisely drawn system flowchart.

2. Modular program flowchart

A system flowchart indicates the hardware, identifies the various files and represents the
general data flow. A modular program flowchart on the other hand defines the logical steps
for the input, output and processing of the information of a specific program. In structured
or modular programs, the independent modules or units are written for different procedures.
This module is useful in performing the specified operation in other programs too. The exact
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operation in detail is not performed but only the relationship and order in which processes
are to be performed are included.

It is also called as block diagram. Its main advantage lies in the fact that the programmer
can concentrate more on flow of logic and temporarily computer level details are ignored.
Alternate algorithms without much time consumption or effort can also be tried using it.
These help a lot in communicating the main logic of the program.

3. Detail program flowchart

These are the most comprehensive and elemental charts in developing the programs. The
symbols represented by it are quite useful for coding the program in any computer language.
Each computer language has its own syntax, so there may be some difference in performing
the operations to be followed for coding a program. A detail program flowchart represents
each minute operation in its proper sequence, reduced to its simplest parts.

Rules for Drawing Flowcharts

The following rules and guidelines are recommended by ANSI for flowcharting :

1. First consider the main logic, then incorporate the details.

N

. Maintain a consistent level of detail for a flowchart.

w

. Do not include all details in a flowchart.

N

. Use meaningful descriptions in the flowchart symbols. These should be easy
to understand.

(%]

. Be consistent in using variables and names in the flowchart.
6. The flow of the flowchart should be from top to bottom and from left to right.

7. For a complex flowchart, use connectors to reduce the number of flow lines. The
crossing of lines should be avoided as far as possible.

8. If a flowchart is not drawn on a single page, it is recommended to break it at an input
or output point and properly labelled connectors should be used for linking the
portions of the flowchart on separate pages.

9. Avoid duplication so far as possible.

Levels of Flowcharts

There are two levels of flowcharts :
(7) Macro flowchart
(it) Micro flowchart

(i) Macro flowchart. It shows the main segment of a program and shows lesser
details.

(it) Micro flowchart. It shows more details of any part of the flowchart.

Note : A flowchart is independent of all computer languages.
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Examples of Flowcharts
The following figure depicts the flowchart for converting celsius temperature to fahrenheit

using the formula °F = % x °C + 32.0.

v
Stop

Fig. 3.12

The following figure depicts the flowchart for finding the area and circumference of a
circle, whose radius r is given.

Write "Area is", Area
“Circumference is", C
4

Fig. 3.13
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The following figure depicts the flowchart for swapping (interchanging) two numbers
using a temporary variable.

/ Write A, B / ——————— Original values

TEMP = A B
N - T S —— Swapping using TEMP
B =TEMP -
/ Write A, B / _______ Swapped (exchanged)
values
v

L.
Fig. 3.14

The following figure depicts the flowchart for swapping two numbers without using a

temporary variable.

A 4

/ Input A, B /
/ Write A, B / ————— [Original values

> o>
nonou
>>>

I+
[vsiveRes]

______ Swapping without
temporary variable

. Swapped (exchanged)
/ Write A, B / |:values

Stop

Fig. 3.15
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The following figure depicts the flowchart for checking a year for leap year. (If a year
is divisible by 4 and not divisible by 100, or, if the year is divisible by 400, it is a leap year).
Here mod is used for finding remainder.

/ Input year /

Is
((year mod 4 = 0) and
(year mod 100 # 0))
or
(year mod 400 = 0)
9

Yes

Write year "isa
leap year”

Write year “is not a
leap year”

v

S

Fig. 3.16
The following figure depicts the flowchart to find out the biggest of three numbers.

/ Input f.a,c /

Biggest= A

Biggest=8

Biggest=C

Write Biggest

Fig. 3.17
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The flowchart for finding the biggest of three numbers can also be drawn as given

below :
T sen >

v

/ Input A, B, C /

Yes Is No
< A=B >
?
Is Is
A>C L. e B>C
? \?‘
Yes Yes

S wer ) wwes /) wwes [/

r

Fig. 3.18
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The following figure depicts the flowchart for solving a given quadratic equation.

A, B, C are coeffs of
/ typut 55, B, G / """"" |: quadratic equation

v

Yes

v

D=BxB-4xAxC

Write “Equation is
degenerate”

Write “Linear equation
has single root”

Yes +
x1==-C/B

v

Write "Heal and
distinct roots” 9

.

x1 = {—B+P! (2.0x A)
x2 =(-B-4JD) /(20 x A)
yl =0
y2 =0
Write v
“lmaginary roots” Write "Real and
equal roots”
Y
v J
1 =-B/(2.0x A4) x1=-B/(2.0xA) r
X2 = X1 x2 = x1
yl =v-D/{2.0x A) y1=0
y2 = —!,f1 y2 -0
ll"
Write “First root is”, x1, y1 X1, x2 represent real r:;ans
‘Secondrootis”, x2,y2 /T TTTTTTT y1, y2 represent imaginary parts
v

Fig. 3.19
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The following figure illustrates the flowchart for finding the area of a triangle and its
type (that is equilateral, isosceles or scalene).

InputA,B,.C L ___ leereA}Etj.Gare
sides of triangle

Is

(A+B>C)
and
B+C>A) Write “Triangle is
and not possible” / '@
(C+A>B)
o

Write " Equilateral
triangle” /_’®

Write “Isosceles
triangle”

/ Write "Scalene triangle” /

Area=JSx (S-A)x (S—-B) x (S-C)

Y

Write "Area of triangle ="
Area, "sq. units”




Problem Solving & Program Planning

169

The following figure depicts the flowchart for simulating a simple calculator (that is

performing +, —, x, /)

Input X, Y
Input operator

operator = 'x'

Is

operator '
?

Write X/Y

Write X +Y H

Write “Wrong
operator entered”

Write “Division T
not possible”

3

<

-

4

A
T >

Fig. 3.21
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The following figure depicts the flowchart for printing the multiplication table of an
integer.

Input NUM

I=1
No

| PROD = NUMx / |

i
/ Write PROD /
3

I=1+1

Fig. 3.22

The following figure depicts the flowchart for finding the sum of first N natural Numbers.

Sum = Sum + /

/ wiesm [/

Fig. 3.23
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The following figure depicts the flowchart for finding the factorial of a given number.

A

Input N /

Yes Write N “factorial
not defined”

Fact=1
=1

s

Fact = Factx /
I=1+1

No

Write Fact

[
Ty

4
<
r

Stop

Fig. 3.24
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The following figure depicts the flowchart for generating first n (n > 2) fibonacci terms

(Fibonacci terms are 0, 1, 1, 2, 3, 5, 8, 13, 21 ...... ).

v

/ Input N / ———————— {Entervalue ofNz2

Is

COUNT <N
?

NEXT=A+B

/ Write NEXT /

v
A=B
B = NEXT
COUNT = COUNT + 1

Fig. 3.25
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The following figure depicts the flowchart for checking an integer for prime number
(A number p > 1 whose only divisors are 1 and itself is a prime number).

Note : A number is prime if it is not divisible by any integer greater than 1 and less than or
equal to the integral part of its square root.

/ Input NUM /

*—( Write NUM “is not prime” /L

T = Integral part of (fNUM)

A

5!
He Write NUM " is prime” ,L
D=D+1 Yes
r

Q = Integral part of (NUM/D)
R=NUM-(Qx D)
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The following figure depicts the flowchart for finding the biggest of given set of numbers
in an array.

Note : The subscript is started from 1, it may be the same or start from 0 in some of the
computer languages when you code the program.

/Write “Biggest number is", E!iggest/

Fig. 3.27
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The following figure depicts the flowchart for searching an element from an array using
linear search or sequential search method (only first occurrence will be searched).

| N N is number of elements
nput =771 inarray A

Y

/ Input A [] /

DATA is element
Input DATA / ---- Eo be searched

Write “Unsuccessful
search”

ls

A [f] = DATA
?

Write "Successful search”
DATA, “found at position”, /

Fig. 3.28
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The following figure depicts the flowchart of organizing numbers in ascending order.
/ Input N /
v

/ Input A [1 /
]
Mo

NETN

+1
N

/
—

J=J+1 | ‘

Temp = A
=i A=Al

A[J] =Temp

Yes
=1
I
Yes

la
<

/ Write A [1] /

Fig. 3.29
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The following figure depicts the flowchart for multiplication of two matrices.

/ Input row1, colm1 /

v

/ Input row2, colm2 /

No Write “Matrix multiplication
not possible”

1=1

y
v
v

/ Read A [l J] /
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I=1+1

G257




Problem Solving & Program Planning 179

Flowcharts Having Functions

Problems can be broken up into sections so complex tasks are completed through
a sequence of simpler steps. One way of doing this is by using functions. Functions can be
written once and then used over and over again as the need arises. For example, the
following flowchart converts fahrenheit temperature to centigrade using the formula

o _é oR _
C—gx(F 32).

i

/ Input F / _____ { F denotes Fahrenheit
temperature

Call user-defined function
C = CONVERT (F)

/ Write G / _____ { C denotes Centigrade
temperature

i

Function CONVERT

{

Convert T to Centigrade

e

Fig. 3.31. Flowchart for converting fahrenheit temperature to centigrade temperature

Limitations of Flowcharts
Flowcharts have some limitations also. These are given below :
Time consuming

These take a lot of time and are laborious to draw with proper symbols and spacing, especially
for large complex programs.

Difficult to modify

Any change or modification in the logic of the program generally requires a completely new
flowchart for it. Redrawing a flowchart is tedious and many organizations either do not
modify it or draw the flowchart using a computer program.
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No standard available

There are no standards provided all over the world for the details to be included in drawing
a flowchart. So different people draw flowchart with different views.

3.4.3 Pseudocode

Pseudocode is a method of designing a program using normal human-language (an English
language) statements to describe the logic and processing flow.

OR
Pseudocode is a program analysis tool that is used for planning the logic of a program.
“Pseudo” means imitation or false and “code” refers to the instructions coded in a programming
language. So it is an imitation of the actual computer instructions. These pseudo instructions
are phrases written in one of the ordinary natural language (e.g., English, German, French
etc.). It is also known as Program Design Language (PDL) as the main emphasis is on
the design of the program. The structure of the pseudocode resembles with the computer
instructions and no symbols are used like flowcharts in it.
The following basic logic structures are sufficient for writing any computer program
and the pseudocode is composed of all these :
1. Sequence
2. Selection (IF....THEN or IF....THEN.....ELSE)
3. Loop or Iteration (DO....WHILE or REPEAT.....UNTIL)
1. Sequence

Sequence logic is used when all the instructions are followed one by one in the order in
which these are written. The pseudocode instructions are written in the sequence in
which these are to be executed in the program. In pseudocode the flow of logic is from top
to bottom. The pseudocode for the sequence structure is depicted below :

Procedure-1
Procedure-2
Procedure-3

(Pseudocode for sequence structure)
2. Selection

Selection logic or decision logic, is used for making decisions using simple or compound
conditions. It is used for selecting one proper path out of the two or more alternative
paths at our disposal in the program logic. It is depicted in one of the two following forms :

IF....THEN.....ELSE
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Pseudocode for IF...... THEN.....ELSE

IF CONDITION THEN
Procedure-1
Procedure-2
Procedure-3

ELSE
Procedure-1
Procedure-3
Procedure-2

ENDIF

Here, if the CONDITION is true then the following procedures are performed : Pro-
cedure—1, Precedure—2, Procedure-3 else the precedures Procedure—1, Procedure-3, Procedure—
2 are performed.

Pseudocode for IF...... THEN

IF CONDITION THEN
Procedure-1
Procedure-2
Procedure-3

ENDIF

Here, if the CONDITION is true then Procedure-1, Procedure-2, Procedure—-3 are
performed otherwise the instrcutions written after ENDIF are performed without performing
any of these procedures. The instructions will also be followed after ENDIF when the
condition is true but after performing the three precedures. ENDIF indicates the end of
the decision structure.

3. Loop or Iteration

Iteration logic is used when the instructions are to be executed many times depending on
some condition (s). The two structures used for it are :

DO....WHILE
REPEAT....UNTIL
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Pseudocode for DO....WHILE

DO WHILE CONDITION
Procedure-1
Procedure-2
Procedure-3

Procedure-n
ENDDO

Here, the looping will continue as long as the CONDITION remains true and the
control comes out of the loop when the CONDITION becomes false. The loop may not
execute even once if the CONDITION is false initially. These must be a loop terminating
condition to avoid infinite looping.

Pseudocode for REPEAT.....UNTIL

REPEAT
Procedure-1
Procedure-2

Procedure-n
UNTIL CONDITION

Here, the looping will be executed at least once as the CONDITION is tested in the
end of the loop. The loop is executed till the CONDITION remains false and the control
comes out of the loop when the CONDITION becomes true. The loop must contain a loop
terminating condition to avoid infinite looping.

Examples of Pseudocodes

Example 1. A company gives the commission to its sales person on the following basis :
Commission is 1% on the sales less than 1,000

Commission is 5% on the sales greater than or equal to 1,000 but less than
10,000.

Commission is 10% on the sales greater than or above 10,000.
Write the pseudocode for the above commission policy.
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Solution : Input SALES
IF SALES < 1000 THEN
COMMISSION = 1% of SALES
ELSE
IF SALES < 10000 THEN
COMMISSION = 5% of SALES
ELSE
COMMISSION = 10% of SALES
ENDIF
ENDIF
Print COMMISSION

Example 2. Write the pseudocode for simulating a simple calculator for performing
+ - * /.
Solution : Input two numbers X, Y
Display the menu as
‘4’ Add
‘-’ Subtract
“ Multiply
‘ Divide
Input the operator (+, —, *, /) as op
IF op = ‘4’ THEN
Add the two numbers (X + Y) and store the result in SUM
Print SUM
ENDIF
IF op =<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>