Li
m

ite
d

Strictly in accordance with the new CBSE syllabus 2020-21

iv
at
e

Saraswati

for CLASS XII]

ou
se

(In
di

a)

[Supplement

Pr

INFORMATICS PRACTICES

By

Reeta Sahoo

M.C.A.

@

N

ew

Sa
ra

sw

at
i

H

M.C.A.

Gagan Sahoo

New Saraswati House (India) Pvt. Ltd.
New Delhi-110002 (INDIA)

CONTENTS
Chapter–1 Transferring CSV/SQL Data into DataFrame .................................................... 1–14

iv
at
e

Li
m

ite
d

1.1 Introduction ...................................................................................................................... 1
1.2 CSV File ............................................................................................................................. 1
1.2.1 Creating and Reading CSV File ............................................................................ 1
1.2.2 Saving DataFrame as CSV File ............................................................................. 8
1.3 SQL File ............................................................................................................................ 10
Points to Remember ................................................................................................................ 13
Solved Exercises ....................................................................................................................... 13
Review Questions .................................................................................................................... 14
Chapter–2 Operations on Relation ................................................................................... 15-26
Introduction ................................................................................................................... 15
Database Management System .................................................................................... 15
Relational Database ....................................................................................................... 15
The Relational Data Model ............................................................................................ 15
Keys ................................................................................................................................. 16
2.5.1 Primary Key ....................................................................................................... 16
2.5.2 Foreign Key ........................................................................................................ 17
2.5.3 Candidate Key .................................................................................................... 17
2.5.4 Alternate Key ..................................................................................................... 18
2.5.5 Composite Key ................................................................................................... 18
2.6 Relational Algebra .......................................................................................................... 18
2.6.1 The Select Operation ......................................................................................... 18
2.6.2 The Projection Operation .................................................................................. 19
2.6.3 The Union Operation ......................................................................................... 20
2.6.4 The Intersection Operation ............................................................................... 20
2.6.5 The Difference Operation .................................................................................. 20
2.6.6 The Cartesian Product Operation ..................................................................... 20
2.6.7 The Join Operation ............................................................................................ 21
Points to Remember ............................................................................................................... 22
Solved Exercises ...................................................................................................................... 22
Review Questions .................................................................................................................... 25

ew

Sa
ra

sw

at
i

H

ou
se

(In
di

a)

Pr

2.1
2.2
2.3
2.4
2.5

@

N

Chapter–3 MySQL Functions ............................................................................................. 27–41
3.1 MYSQL FUNCTIONS ........................................................................................................ 27
3.2 Character/String Functions ............................................................................................ 27
3.3 Numeric Functions ......................................................................................................... 33
3.4 Date Functions ................................................................................................................ 36
Points to Remember ................................................................................................................ 39
SOLVED EXERCISES ......................................................................................................................... 39
REVIEW QUESTIONS ....................................................................................................................... 41

Chapter–4 Computer Networking ...................................................................................... 42–83

(2)

Introduction ................................................................................................................ 42
What is a Network? .................................................................................................... 42
Need for Networking .................................................................................................. 42
Elementary Terminology of Networks ...................................................................... 43
Types of Networks ...................................................................................................... 43
4.5.1
Local Area Network (LAN) ......................................................................... 43
4.5.2
Metropolitan Area Network (MAN) ......................................................... 44
4.5.3
Wide Area Network (WAN) ....................................................................... 44
4.5.4
Personal Area Network (PAN) ................................................................... 45
4.6
Evolution of Networking ............................................................................................ 45
4.6.1
ARPANET .................................................................................................... 45
4.6.2
The Internet ............................................................................................... 45
4.6.3
The InterSpace ........................................................................................... 45
4.6.4
World Wide Web ....................................................................................... 46
4.7
Data Communication Terminologies ......................................................................... 46
4.8
Transmission Media ................................................................................................... 47
4.8.1
Wired Networking ..................................................................................... 47
4.8.2
Wireless Networking ................................................................................. 49
4.9
Cloud Networking ....................................................................................................... 53
4.10 Client Server Concepts ............................................................................................... 53
4.11 Network Topologies .................................................................................................... 54
4.11.1
Bus Topology .............................................................................................. 54
4.11.2
Ring Topology............................................................................................. 55
4.11.3
Star or Radial Topology ............................................................................. 55
4.11.4
Tree Topology ............................................................................................. 56
4.11.5
Mesh Topology .......................................................................................... 56
4.12 Network Components/Devices .................................................................................. 57
Points to Remember ............................................................................................................... 62
Solved Exercises ...................................................................................................................... 63
Review Questions .................................................................................................................... 79

Sa
ra

sw

at
i

H

ou
se

(In
di

a)

Pr

iv
at
e

Li
m

ite
d

4.1
4.2
4.3
4.4
4.5

@

N

ew

Chapter–5 Network Protocols and Applications ............................................................... 84–96
5.1
Introduction to Internet ............................................................................................. 84
5.2
URL
........................................................................................................................ 8 4
5.2.1 Different Protocols for URLs ......................................................................... 85
5.3
WWW and its Application ......................................................................................... 85
5.3.1 Application of WWW ..................................................................................... 86
5.4
Website ....................................................................................................................... 87
5.5
Web Browser ............................................................................................................... 90
5.6
Browser Settings ......................................................................................................... 91
5.7
Add-ons and Plug-ins ................................................................................................. 92
Points to Remember ............................................................................................................... 93
Solved Exercises ...................................................................................................................... 93
Review Questions .................................................................................................................... 96
(3)

3456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
3456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
Transferring CSV/SQL Data into DataFrame
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345

1

Transferring CSV/SQL Data
into DataF
rame
DataFrame

iv
at
e

Li
m

ite
d

Chapter – 1

Pr
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Pandas is one of the popular Python package for manipulating data frames. Pandas is built on top of NumPy
and thus it makes data manipulation fast and easy. In previous two chapters we learnt about pandas data
analysis using different data frames. Most of times we use Python dictionary as a source of data. But we
can create DataFrames from other input data formats such as CSV, JSON, SQL database, etc.
In this chapter we will work with CSV files/SQL databases that how they transfer data between data
frames.
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A file with the CSV file extension is a Comma Separated Values file. A CSV file is a text file containing data
in table form, where columns are separated using the ‘,’ comma character, and rows are on separate lines.
All CSV files are plain text files, can contain numbers and letters only, and structure the data contained
within them in a tabular, or table, form. Files of this format are generally used to exchange data, usually
when there's a large amount, between different applications.
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1.2.1 Creating and Reading CSV File
To work with a DataFrame, we need data. The data can be in any form: a series, a dictionary, a CSV file, etc.
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Creating/Opening CSV File
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A CSV is created using spreadsheet software like OpenOffice Calc, Kingsoft Spreadsheets or Microsoft
Excel. Spreadsheet tools are great for CSV files because the data contained is usually going to be filtered or
manipulated in some way after opening. You can also use a text editor to open CSV files, but large ones will
be very difficult to work with in these types of programs.
All CSV files follow the same overall format: each column is separated by a delimiter (like a comma),
and each new line indicates a new row. Some programs that export data to a CSV file may use a different
character to separate the values, like a tab, semicolon, or space.
Let us create a CSV file using both OpenOffice Calc and Microsoft Excel.

Using OpenOffice Calc
Step 1. Start OpenOffice Calc.

1
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Step 2. Type the data which is shown in Figure 1.1. Also notice that some cell values are missing to
represent missing values (NaN) in pandas DataFrame.

a)

Figure 1.1 OpenOffice Calc worksheet data.
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Step 3. Click File >> Save Or press Ctrl + S to open the Save As window as shown in Figure 1.2.

Figure 1.2 Saving spreadsheet data in CSV format.

Step 4. Select the location (folder) where you want to save the file.
Step 5. Type the file name as Supplier in the File name box as shown in Figure 1.2.
Step 6. Click on the Save as type drop-down arrow and select Text CSV (.csv) (*.csv).
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Step 7. Click Save button. To save this format click on the Keep Current Format button on the next
screen as shown in Figure 1.3.

Figure 1.3 Asking permission to save in CSV format.
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Step 8. On the next screen, i.e., Export Text File window (see Figure 1.4), keep the default setting
[i.e., Field delimiter as comma (,) and Text delimiter as double qoute ( " )].

sw

Figure 1.4 Setting delimiter for CSV format.
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Step 9. Finally, click OK to complete. Remember that the CSV formats will only the current sheet.
Now you can explore the folder to see the Supplier.csv file.
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If you open the file in a Notepad editor, you will see that each column is separated by a comma (,)
delimiter and each new line indicates a new row (see Figure 1.5).

Figure 1.5 Setting delimiter for CSV format.
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Using Microsoft Excel
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Step 1. Start Microsoft Excel.
Step 2. Type the data as shown in Figure 1.6. Also notice that some cell values are missing to
represent missing values (NaN) in pandas DataFrame.
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Figure 1.6 Microsoft Excel worksheet data.
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Step 3. Click File >> Save Or press Ctrl + S to open the Save As window as shown in Figure 1.7.

Figure 1.7 Saving spreadsheet data in CSV format.
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Select the location (folder) where you want to save the file.
Type the file name as Student in the File name box as shown in Figure 1.7.
Click on the Save as type drop-down arrow and select CSV (Comma delimited) (*.csv).
Click Save button. To save this format, click on the OK button on the next screen as shown
in Figure 1.8.
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Figure 1.8 Asking permission to save in CSV format.
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Step 8. On the next screen, i.e., click Yes to keep comma as delimiter for CSV file.

Figure 1.9 Setting delimiter for CSV format.
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Step 9. Finally, click OK to complete. Now you can explore the folder to see the Student.csv file.

Figure 1.10 Setting delimiter for CSV format.
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If you open the file in a Notepad editor, you will see that each column is separated by a comma (,)
delimiter and each new line indicates a new row (see Figure 1.10).

@

Reading/Loading CSV File as DataFrame
Creating DataFrames from CSV (Comma Separated Value) files is made extremely simple with the
read_csv() function in Pandas, once you know the path to your file. By default, the read_csv() function
expects the column separator to be a comma, but you can change that using the sep parameter.
As we know that many DataFrames have mixed data types, that is, some columns are numbers, some are
strings, and some are dates etc. Internally, CSV files do not contain information on what data types are
contained in each column; all of the data is just characters. Pandas infers the data types when loading the
data, e.g. if a column contains only numbers, pandas will set that column’s data type to numeric: integer or
float.

123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
Saraswati Informatics Practices XII
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234

6

A CSV file can be read as a DataFrame using pandas read_csv() function. There are a ton of options for
the read_csv() function that can simplify preprocessing of data. Let us use simple syntax with minimal
options:
pandas.read_csv(filepath_or_buffer, sep=', ', delimiter=None, header='infer', names=None,
index_col=None, nrows=None, skiprows=None, usecols=[ column name], sep= )
•
•
•
•
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Here,
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filepath is the file name which will be loaded.
sep is the separator. Default is comma.
delimiter is alternative argument name for sep.
header is the column name. Row number(s) to use as the column names, and the start of the
data. Default behavior is to infer the column names.
names is the list of column names to use other than the header.
index_col is the column to use as the row labels of the DataFrame. The default is None.
nrows is the number of rows of file to read.
skiprows skip line numbers (0-indexed) or number of lines to skip (int) at the start of the file. The
default is None.
usecols return a subset of the columns. It helps to read specific columns from a csv file.
sep is used to mention other than comma (,) separator. For example, if the csv file contains tag
('\t') separator, then mention sep='\t'.
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In the last section we created two CSV files called Supplier.csv and Student.csv. We can load these
files into pandas DataFrame. While loading CSV files, the filepath should check properly.
To load these files as DataFrames into pandas:
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>>> import pandas as pd
>>> import numpy as np
>>> df1 = pd.read_csv('E:/IPSource_IX/PyChap15/Supplier.csv')
>>> df1
Supplier_Name

Area

Product_Name

Unit_Price

0

S001

ABC Computronics

CP

Mother Board

12000.0

1

S002

All Infotech Media

GK II

NaN

NaN

2

S003

Tech Shoppe

CP

Keyboard

400.0

3

S004

Greek Tecno Soft

Nehru Place

NaN

NaN

4

S005

Hitech Tech Store

Nehru Place

NaN

NaN

S006

Infotech Accessories

Wazir Pur

Hard Disk

9800.0

6

S007

Hitech Tech Store

Gurugram

iBall Cabinet

2150.0

7

S008

NaN

NaN

Hard Disk

7800.0
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Supplier_Id

Similarly, to read the Student.csv file:
>>> df2 = pd.read_csv('E:/IPSource_IX/PyChap15/Student.csv')
>>> df2
Name

Age

Sex

Unit_Test1 Unit_Test2

Unit_Test3

0

Aashna

16.0

F

7.6

8.5

7.6

1

NaN

NaN

NaN

NaN

NaN

NaN
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Jack

16.0

M

8.6

NaN

NaN

3

Somya

17.0

F

6.5

7.9

8.8

4

Raghu

15.0

M

6.8

7.7

7.9

5

Mathew

16.0

M

9.2

9.0

NaN

6

Nancy

14.0

F

6.8

8.7

8.8
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The above read_csv() method automatically detects and assigns the first row of the CSV file as the
pandas DataFrame header. Once the DataFrame is created, you can apply the pandas commands which we
discussed in previous chapters.
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Reading CSV file with specific Columns
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A CSV file may contains hundreds of columns and you may need only specific columns to read into a
DataFrame. The read_csv() function support usecols option to read only specific columns from a CSV file.
For example, from the Student.csv file, if you want to read only first three columns, i.e., Name, Age and
Sex, the command is:

Aashna

16.0

F

1

NaN

NaN

NaN

2

Jack

16.0

M

3

Somya

17.0

F

4

Raghu

15.0

M

5

Mathew

16.0

M

6

Nancy

14.0

H

ou
se

0

at
i

(In
di

a)

>>> df2 = pd.read_csv('E:/IPSource_IX/PyChap15/Student.csv', usecols=['Name', 'Age', 'Sex'])
>>> df2
Name
Age
Sex

sw

F

Sa
ra

Reading CSV file without Header
If the CSV file does not contain any header information, we can specify that there is no header by specifying
header option to be None. Note that if you try to read a csv file with header information, but with
‘header=None‘ option, our data frame will contain the header information as the first row. For example;

1

2

0

Name

Age

Sex

1

Aashna

16.0

F

7.6

8.5

7.6

2

NaN

NaN

NaN

NaN

NaN

NaN

3

Jack

16.0

M

8.6

NaN

NaN

4

Somya

17.0

F

6.5

7.9

8.8

5

Raghu

15.0

M

6.8

7.7

7.9

6

Mathew

16.0

M

9.2

9.0

NaN

7

Nancy

14.0

F

6.8

8.7

8.8

N

0
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>>> df2 = pd.read_csv('E:/IPSource_IX/PyChap15/Student.csv', header=None)
>>> df2
3

4

5

Unit_Test1 Unit_Test2

Unit_Test3
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Reading CSV file without Index
To read the CSV file and load the data into a data frame without numeric row index, specify the index_col = 0.
>>> df2 = pd.read_csv('E:/IPSource_IX/PyChap15/Student.csv', index_col=0)
>>> df2
Sex

Unit_Test1

Unit_Test2 Unit_Test3

Aashna

16.0

F

7.6

8.5

7.6

NaN

NaN

NaN

NaN

NaN

NaN

Jack

16.0

M

8.6

NaN

NaN

Somya

17.0

F

6.5

7.9

8.8

Raghu

15.0

M

6.8

7.7

7.9

Mathew

16.0

M

9.2

9.0

NaN

Nancy

14.0

F

6.8

8.7

8.8
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Reading CSV file with new Column Names
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If you want to rename (or name) the column names of the CSV file, we can easily specify the names with the
argument names while reading the CSV file. To rename the column, you must skip the existing header (if
exists) using skiprows option. For example;

Test1

Test2

Test3

0

Aashna

16.0

F

7.6

8.5

7.6

1

NaN

NaN

NaN

NaN

NaN

NaN

2

Jack

16.0

M

8.6

NaN

NaN

3

Somya

17.0

F

6.5

7.9

8.8

Raghu

15.0

M

6.8

7.7

7.9

5

Mathew

16.0

M

9.2

9.0

NaN

6

Nancy

14.0

F

6.8

8.7

8.8

Sa
ra
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Gender
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Student_Name
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>>> new_names = ['Student_Name', 'Age' , 'Gender', 'Test1', 'Test2', 'Test3']
>>> df2 = pd.read_csv('E:/IPSource_IX/PyChap15/Student.csv', skiprows=1, names=new_names)
>>> df2

N

1.2.2 Saving DataFrame as CSV File

@

To create a CSV file from a DataFrame, the to_csv() function is used. For example, let us create the following
DataFrame into a CSV file. For example;
>>> Emp = {'TNO' : ['T01', 'T02', 'T03', 'T04', 'T05'],
'TNAME' : ['Rakesh Sharma', 'Jugal Mittal', 'Sharmila Kaur', 'Sandeep Kaushik', 'Sangeeta
Vats'],
'TADDRESS' : ['245-Malviya Nagar', '34 Ramesh Nagar', 'D-31 Ashok Vihar', 'MG-32 Shalimar
Bagh', 'G-35 Malviya Nagar'],
'SALARY' : [25600, 22000, 21000, 15000, 18900]}
>>> dfE = pd.DataFrame(Emp, columns = ['TNO', 'TNAME', 'TADDRESS', 'SALARY'])
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>>> dfE.to_csv('E:/IPSource_IX/PyChap15/Emp.csv')
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If you open the Emp.csv file in a spreadsheet, for
example, in OpenOffice Calc, you will the Emp data in
rows and column format as shown in Figure 1.11.
If you do not need the index column, mention index
= False in to_csv() function.
To read the Emp.csv file into a DataFrame dfF:
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e

Figure 1.11 Setting delimiter for CSV format.

TNO

TNAME

TADDRESS

SALARY

0

1

T01

Rakesh Sharma

245-Malviya Nagar

25600

1

2

T02

Jugal Mittal

34 Ramesh Nagar

22000

T03

Sharmila Kaur

T04

Sandeep Kaushik

4

5

T05

Sangeeta Vats

(In
di

3
5

D-31 Ashok Vihar

21000

MG-32 Shalimar Bagh

15000

G-35 Malviya Nagar

18900

ou
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2
3

Pr

Unnamed: 0

a)

>>> dfE = pd.read_csv('E:/IPSource_IX/PyChap15/Emp.csv')
>>> dfE

To avoid the Unnamed: 0 column, specify the index_col = 0 with read_csv() function. That is:
TNAME

TADDRESS

SALARY

0

T01

1

T02

Rakesh Sharma

245-Malviya Nagar

25600

Jugal Mittal

34 Ramesh Nagar

22000

2

T03

Sharmila Kaur

D-31 Ashok Vihar

21000

3

T04

Sandeep Kaushik

MG-32 Shalimar Bagh

15000

4

T05

Sangeeta Vats

G-35 Malviya Nagar

18900

ew
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TNO
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>>> dfE = pd.read_csv('E:/IPSource_IX/PyChap15/Emp.csv', index_col=0)

@

N

1234567890123456789012345678901212345678901234567890123456
Lab Work
1234567890123456789012345678901212345678901234567890123456
1234567890123456789012345678901212345678901234567890123456
1234567890123456789012345678901212345678901234567890123456
1234567890123456789012345678901212345678901234567890123456
1. An OpenOffice calc spreadsheet file (Sales.ods) contains the following data:
1234567890123456789012345678901212345678901234567890123456
1234567890123456789012345678901212345678901234567890123456
SalesPersonID Name
Phone
Date_Of_Birth Salary
Area
1234567890123456789012345678901212345678901234567890123456
1234567890123456789012345678901212345678901234567890123456
S101
Amit Kumar
98101789654 1994-01-23
67000.0 North
1234567890123456789012345678901212345678901234567890123456
1234567890123456789012345678901212345678901234567890123456
S102
Deepika Sharma 99104567834 1995-09-23
38000.0 South
1234567890123456789012345678901212345678901234567890123456
1234567890123456789012345678901212345678901234567890123456
S103
Vinay Srivastav 98101546789 1995-06-27
35000.0 North
1234567890123456789012345678901212345678901234567890123456
1234567890123456789012345678901212345678901234567890123456
S104
Kumar
Mehta
88675345789
1990-10-16
54000.0 East
1234567890123456789012345678901212345678901234567890123456
1234567890123456789012345678901212345678901234567890123456
S105
Rashmi Kumar
98101567434 1996-09-20
42000.0 South
1234567890123456789012345678901212345678901234567890123456
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123456789012345678901234567890121234567890123456789012345
123456789012345678901234567890121234567890123456789012345
123456789012345678901234567890121234567890123456789012345
Using the above data answer the following:
123456789012345678901234567890121234567890123456789012345
123456789012345678901234567890121234567890123456789012345
(a) Save the file as Sales.csv file.
123456789012345678901234567890121234567890123456789012345
(b) Create a DataFrame dfN to read the Sales.csv file.
123456789012345678901234567890121234567890123456789012345
123456789012345678901234567890121234567890123456789012345
(c) Print the DataFrame.
123456789012345678901234567890121234567890123456789012345
(d) Print the DataFrame with only Name, Date_Of_Birth and Salary.
123456789012345678901234567890121234567890123456789012345
123456789012345678901234567890121234567890123456789012345
(e) Create a DataFrame called dfSales using DataFrame dfN in ascending order of Salary.
123456789012345678901234567890121234567890123456789012345
123456789012345678901234567890121234567890123456789012345
(f) Print the new DataFrame dfSales.
123456789012345678901234567890121234567890123456789012345
(g) Create a new CSV file called NewSales from DataFrame dfSales.
123456789012345678901234567890121234567890123456789012345
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1.3 SQL File
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To access the SQL files or SQL database as pandas DataFrame, we need to make sure about the necessary
installation and connections of the databases in Python pandas. A pandas DataFrame can only access database
table with valid connection. In this text we use the MySQL.
Python provides several ways to connect to a MySQL database and process data. Before you can access
MySQL databases using Python, you must install one (or more) of the following packages in a virtual
environment:

a)

•

(In
di

MySQL-python: This package contains the MySQLdb module, which is written in C. It is one of
the most commonly used Python packages for MySQL.
mysql-connector-python: This package contains the mysql.connector module, which is written
entirely in Python.
PyMySQL: This package contains the pymysql module, which is written entirely in Python. It is
designed to be a drop-in replacement for the MySQL-python package.

•

ou
se

•

H

To set up the Python virtual environment and install a MySQL package (MySQLdb using mysqlconnect),
follow these steps:
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Step 1. Open an Administrator command prompt.
Step 2. Move into Python 3.6.4 installation scripts folder, i.e.,
C:\Python36\Scripts>
Step 3. Type the following:
C:\Python36\Scripts>pip install mysqlclient
You will see that pandas packages: pytz, numpy, pandas setup are installed (see Figure
1.12).

Figure 1.12 Installing mysqlclient packages using PyPI.
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After you install a MySQL package, i.e, mysqlclient in the virtual environment, you are ready to work
with actual databases.

Connection Objects

ite
d

Connection objects create a connection with the database and these
are further used for different transactions. These connection objects
are also used as representatives of the database session.
A connection is created as follows:

Li
m

connction_name = MySQLdb.connect('library', user='suhas',
password='python')
connection_name is the object name which for calling
methods like commit(), rollback() and close().
library is the database name which you created.
user is the user_name of the MySQL database.
password is the password name the MySQL database.

a)

•
•
•

Pr

•
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Here,

(In
di

For example, we have a MySQL database called School which
contains number of tables as shown in Figure 1.13.

Figure 1.13 MySQL School database tables.
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Out of several tables, let us access two tables called MobileMaster and MobileStock into DataFrames
with following data:
Table: MobileMaster
Vivo

MB002

Samsung

MB003

Google

MB004

Apple

Price

China

21349

Galaxy S9 Plus

South Korea

60266

Pixel 2 XL

United States

46640

iPhone X

United States

79977

Samsung

Galaxy Note 8

South Korea

51900

V30 Plus

South Korea

43599

OnePlus

5T

China

37999

MB008

Lenovo

Moto Z2 Force

China

34999

MB009

Honor

9 Lite

MB010

Nokia

8 Sirocco

@
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MB007

N

MB006

Sa
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MB005

Country

H

MB001

Mobile_Name
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i

Company

sw

MobileId

10976
Finland

49800

Table: MobileStock
Supplier_Id

Name

MobileId

Qty_Stock

S001

New Vision

MB001

150

S002

Praveen Gallery

MB003

102

S003

Classic Mobile Store

MB004

221

S004

A-one Mobiles

MB007

120
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S005

The Mobile

MB009

200

S006

Mobile Centre

MB004

145

S007

Galaxy Mobile Centre

MB002

176

ite
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Reading MySQL Table as DataFrame
Like CSV file, a database table can be read as a DataFrame using pandas read_sql() function. The syntax is:

Li
m

pandas.read_sql(sql, con, index_col=None, coerce_float=True, params=None, parse_dates=None,
columns=None, chunksize=None)[source]
Here,
•
•
•

Pr
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sql is the query command.
index_col is the column to use as the row labels of the DataFrame. The default is None.
coerce_float attempts to convert values of non-string, non-numeric objects (like decimal.Decimal)
to floating point, useful for SQL result sets. The default is None.
params is the list of parameters to pass to execute method. The default is None.
parse_dates is a list or dict which parse list of column names as dates or dict of {column_name:
format string}.
columns are the list of column names to select from SQL table (only used when reading a table).
The default is None.
chunksize return an iterator where chunksize is the number of rows to include in each chunk. The
default is None.

a)

•
•
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di

•
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•

Let us read the two tables (MobileMaster and MobileStock) in Python, start the Python IDLE and type
the following commands:
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>>> import pandas as pd
>>> import MySQLdb as mdb
>>> dbCon = mdb.connect(host="localhost", # your host, usually localhost
user="root",
# your MySQL username
passwd="reeta",
# your MySQL password
db="school")
# name of the database that you created
>>> dbCon
<_mysql.connection open to 'localhost' at 26197e0>
>>> dfM1 = pd.read_sql("SELECT * FROM MobileMaster", dbCon)
>>> dfM1
Company

Mobile_Name

Country

Price

0

MB001

Vivo

None

China

21349

@

N

MobileId

1

MB002

Samsung

Galaxy S9 Plus

South Korea

60266

2

MB003

Google

Pixel 2 XL

United States

46640

3

MB004

Apple

iPhone X

United States

79977

4

MB005

Samsung

Galaxy Note 8

South Korea

51900

5

MB006

None

V30 Plus

South Korea

43599

6

MB007

OnePlus

5T

China

37999

7

MB008

Lenovo

Moto Z2 Force

China

34999
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MB009

Honor

9 Lite

None

10976

9

MB010

Nokia

8 Sirocco

Finland

49800

13

MobileId

Qty_Stock

0

S001

New Vision

MB001

150

1

S002

Praveen Gallery

MB003

102

2

S003

Classic Mobile Store

MB004

221

3

S004

A-one Mobiles

MB007

120

4

S005

The Mobile

MB009

5

S006

Mobile Centre

MB004

6

S007

Galaxy Mobile Centre

MB002
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>>> dfM2 = pd.read_sql("SELECT * FROM MobileStock", dbCon)
>>> dfM2

200
145

a)

Pr

176
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di

Points to Remember
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1. A CSV file is a text file containing data in table form, where columns are separated using the ‘,’
comma character, and rows are on separate lines.
2. A CSV is created using spreadsheet software like OpenOffice Calc, Kingsoft Spreadsheets or
Microsoft Excel.
3. All CSV files follow the same overall format: each column is separated by a delimiter (like a comma),
and each new line indicates a new row.
4. Connection objects create a connection with the database and these are further used for different
transactions.

Sa
ra

SOLVED EXERCISES
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ew

1. What is CSV file?
Ans. A CSV file is a text file containing data in table form, where columns are separated using the ‘,’
comma character, and rows are on separate lines.
2. How to import only specified columns from a csv file?
Ans. Using usecols option with read_csv() function.
3. How can you avoid the header information of a csv file while reading?
Ans. If the CSV file does not contain any header information, we can specify that there is no header by
specifying header option to be None.
4. Define read_sql() function in pandas DataFrame.
Ans. The read_sql() function read SQL database table data as a DataFrame in pandas.

123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
Saraswati Informatics Practices XII
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234

14

REVIEW QUESTIONS
1. A ClassXI.csv file contains the following data with tab separator:
Name

E_Mark

P_Mark

C_Mark

M_Mark

IP_Mark

100

J ARNOLD

76

78

77

82

89

101

K S RAMAN

78

79

84

89

91

102

S K PANDEY

56

76

69

79

83

103

T N SHAH

66

79

87

59

88

104

S S MITTAL

68

76

69

80

105

K L SEN

67

77

69

70
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RollNo

87

86
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Answer the following questions:
(a) Read the csv file to a DataFrame df. Assume that the data is stored in a tab ('\t') separator.
(b) Write the code to find the total marks (Tot_Marks) for each student and add it to the newly
created DataFrame.
(c) Write the code the find the Percentage (Per) for each student and add it to the newly created
DataFrame.
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Chapter – 2
2.1 Introduction

ou
se
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A database is defined as an organized collection of data (information) on people or things. It is a shared
collection of related data which will be used to support the activities of particular organization. Databases
allow their users to enter, access, and analyze their data quickly and easily.
The database is managed by a software package known as Database Management System. Some commonly
used DBMS are MS-Access, OpenOffice Base, MySQL, Oracle, Informix, Postgres, Sybase, etc. So, a database
management system is a combination of both hardware as well as software that can be used to set up and
monitor a database.

2.2 Database Management System
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As you know that a database system is used to store the data and turn it into information. A database
management system (DBMS) is a computer program which is designed to manage a database.
The main purpose of a Database Management System (DBMS) is to bridge the gap between information
and data, i.e., the data stored in memory or on disk must be converted to usable information. DBMS is to
provide an environment that is both convenient and efficient for user to retrieve and store information.
Application program access the data stored in the database by sending requests to the DBMS.

2.3 Relational Database

@
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In RDBMS, the data is organized in the form of tables (i.e., rows and columns). These tables are called
relations. Each row in a table represents a relationship among a set of values. Relational means—relationship
between two or more tables. This type of relationship between tables is related by their fields.
A table relationship exists between two tables when they are related by their common fields and always fall
into one of these categories, depending on how many times the linking values can occur in each table.

2.4 The Relational Data Model
The relational model is powerful yet simple, both flexible and natural. Data is stored in conceptual tables in
which rows are instances and columns are fields. E. F. Codd of the IBM proposed the relational model.
The relational databases have the following properties:
•
•
•
•

A relational database appears as a collection of tables (relations) to user.
There is a set of operators for partitioning and combining.
The connections are made on the basis of data.
The user does not need to know how the data is stored physically.

15

16
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•

There is full data independence.

Let us take a sample database of three tables as shown in Table 2.1.
Table 2.1 Tables in relational data model.
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Student
Class
123456789012345678
1234567890123456789
123456789012345678
1234567890123456789
Sno
Sname
Age
Tno
Sno
Classes
123456789012345678
1234567890123456789
123456789012345678
1234567890123456789
S01
Ronny
17
T01
S01
10
123456789012345678
1234567890123456789
S02
V ivek
16
T01
S03
15
123456789012345678
1234567890123456789
123456789012345678
1234567890123456789
S03
Sudhakar
17
T02
S04
9
1234567890123456781234567890123456789
123456789012345678
1234567890123456789
S04
Puneet
18
T02
S05
12
123456789012345678
1234567890123456789
123456789012345678
1234567890123456789
S05
Kumar
16
T03
S02
15
1234567890123456781234567890123456789
1234567890123456789
T03
S03
17
1234567890123456789
1234567890123456789
T04
S01
8
1234567890123456789
T05
S03
20
1234567890123456789
1234567890123456789
T05
S05
20
1234567890123456789

Pr

Teacher
12345678901234567890
12345678901234567890
Tno
Tname
Sub
12345678901234567890
12345678901234567890
T01
Ramaya
Comp.Sc.
12345678901234567890
T02
V. Kumar
English
12345678901234567890
12345678901234567890
T03
M.
John
Phy.
12345678901234567890
12345678901234567890
T04
S. Ghosh
Chem.
12345678901234567890
12345678901234567890
T05
P.
Martin
Comp. Sc.
12345678901234567890

(In
di

a)

In the three tables, you can see that in Teacher table, every teacher has a unique teacher number and also
in Student table, each student has been assigned a unique student number and the third table shows which
teacher teaches which student. So, a relationship is built between the three tables.
The relational model means the process of a branch of mathematics known as Relational Algebra. There
are some concepts to grasp relational model. These are:

•

H

Each column contains values about the same attribute and each table value must be single.
Each row of a table must be unique, that is, no two rows have identical data values.
The order in a table is irrelevant.
Each column is given an arbitrary name.
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•
•
•
•
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Relation or Table. A relation is a two-dimensional table. It has following properties:

Domain. A domain is a pool of values from which the actual values present in a given column are taken.
For example, the teacher numbers show that the Tno# is taken from the all valid teacher numbers.

•

T03

T05

T06

T07

T08

Columns. The columns of a table are also called attributes. The column is the vertical part of the relation.
Rows. This is the horizontal part of the relation. One row represents one record of the relation. The rows
of a relation are also called tuples.
Degree. The number of attributes (columns) in a relation is called the degree of the relation. So, if table
has 5 columns, then relation is said to have a degree 5.
Cardinality. The number of rows (tuples) in the relation is called its cardinality. Suppose, there are 10
records in the table so, the cardinality of the relation is 10.
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2.5 Keys
Every table naturally includes one or more fields that are composed of different keys like primary key, foreign
key, candidate key, alternate key and composite key which differentiate one record from all others.

2.5.1 Primary Key
The primary key of a relational table uniquely identifies each record in the table. When you create a new
database table, you are asked to select one key that will uniquely identify records stored in that table. This
unique key is called primary key. For a database table, the following properties are valid for a primary key:
•

The PRIMARY KEY constraint uniquely identifies each record in a database table.
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Primary keys must contain unique values.
A primary key column cannot contain NULL values.
Each table should have a primary key, and each table can have only ONE primary key.
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From the above two tables: STUDENT and TEACHER we notice that the Sno column in STUDENT
table and TNO in TEACHER table contains unique values in each row. Thus, these two fields are the primary
keys with respective tables.

2.5.2 Foreign Key
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A foreign key is a column in a table where that column is a primary key or a unique key of another table,
which means that any data in a foreign key column must have corresponding data in the other table where that
column is the primary key. In DBMS-speak, this correspondence is known as referential integrity. Let us
consider two tables : EMPLOYEE and DEPARTMENT with the following columns/fields.
EMPLOYEE(EMPNO, NAME, DESIG, DOB, DOJ, SALARY, DEPTNO)
DEPT(DEPTNO, DNAME, LOCATION)

a)

Pr

So, from the two tables, the EMPNO in EMPLOYEE table is the primary key and DEPTNO is the foreign
key. It is because the DEPTNO column in DEPARTMENT table is treated as primary key. Thus, a foreign key
is column or set of columns on one table that exists as primary key in another table.

Foreign key column with
duplicate values
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EMPLOYEE
Primary key
1234567890123456789012345
1234567890123456789012345
EMPNO
ENAME
DEPTNO
1234567890123456789012345
1234567890123456789012345
7369
Sunita
Sharma
20
1234567890123456789012345
1234567890123456789012345
7499
Ashok Singhal
30
1234567890123456789012345
1234567890123456789012345
7521
Sumit Avasti
30
1234567890123456789012345
1234567890123456789012345
7566
Jyoti Lamba
20
1234567890123456789012345
1234567890123456789012345
7654
Martin
S.
30
1234567890123456789012345
1234567890123456789012345
7698
Binod Goel
30
1234567890123456789012345
1234567890123456789012345
7782
Chetan Gupta
10
1234567890123456789012345

(In
di

Table 2.2 EMPLOYEE and DEPT tables data with primary key and foreign key.

Primary key column
with unique values

DEPT
12345678901234567890123456
12345678901234567890123456
DEPTNO
DNAME
LOC
12345678901234567890123456
12345678901234567890123456
10
ACCOUNTING
DELHI
12345678901234567890123456
12345678901234567890123456
20
RESEARCH
KOLKATA
12345678901234567890123456
12345678901234567890123456
30
SALES
MUMBAI
12345678901234567890123456
12345678901234567890123456
40
OPERATIONS
BENGALURU
12345678901234567890123456

In the above two tables, the DEPTNO in DEPT table is a key that represents the value of a primary key
and contains unique values. But in the EMPLOYEE table, the DEPTNO column is the foreign key and contains
duplicate values.

ew

2.5.3 Candidate Key

@

N

A candidate key is one that can identify each row of a table uniquely. Generally a candidate key becomes the
primary key of the table. If the table has more than one candidate key, one of them will become the primary
key, and the rest will be called as alternate keys. For example, in STUDENT table (see Table 2.1), the Sno
and Sname are both identifying the student. Thus, the Sname field can also be called as candidate key. That
is, the Sname field is a possible primary key which is treated as an alternate key. The candidate key is also
called as alternate key. There are three fundamental demands on the candidate key that we should never
deviate from, if it is to become the subject for a primary key:
1. The candidate key must be unique within its entities.
2. The candidate key cannot hold NULLs (NULL is not zero. Zero is a number. NULL is 'unknown value').
3. The candidate key should never change. It must hold the same value for a given occurrence of an entity
for the lifetime of that entity.
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2.5.4 Alternate Key
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There may be two or more attributes or combinations of attributes that uniquely identify an instance of an
entity set. In such a case we must decide which of the candidate keys will be used as the primary key. The
remaining candidate keys would be considered alternate keys. For example, let us consider the table STUDENT
with Sno and Sname columns. Out of these two columns both are treated as candidate key and one, say Sno
is primary key and the other, say Sname is an alternate key.

2.5.5 Composite Key
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When more than one attribute identifies to a row/tuple, then we call it as composite key. For example, let us
consider the Course table, which has three fields: Tno, Sno and Classes. Here, each row does not identify
with a single column, so both Tno and Sno fields can uniquely identify a row/tuple. Thus, when both Tno and
Sno are combined and identify a row, we call it as composite key setup.

Pr

2.6 Relational Algebra

(In
di

a)

Relational Algebra is used to perform specific operations on existing relation to provide desired results.
Relational Algebra (RA) can be viewed as a data manipulation language for relational model. It consists of
several basic operations which enable a user to specify retrieval requests. Relational Algebra is called a
procedural language in which the user needs to specify how to retrieve the expected data.
Relational Algebra has the following components:
•
•
•
•

ou
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Operands: Relations or Variables that represent relations.
Operators that map relations to relations.
Rules for combining operands and operators to relational algebra expression.
Rules for evaluating those expressions.

H

Operations of relational algebra include the following:
•
•

at
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Union, Intersect, Set Difference, Cartesian Product are operations based on set theory.
Select, Project, Join, Division are operations developed especially for relational databases.

sw

2.6.1 The Select Operation

@

N

ew
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This is a unary operation that selects only some of the tuples of the relation. The selection operation yields
a horizontal subset of a given relation. The selection operation is
123456789012345
Table
10.3 Student table data.
sometimes known as restriction operation.
123456789012345
δ). Look 123456789012345
The selection is denoted by lower case Greek letter sigma (δ
RollNo
Name
123456789012345
at the STUDENT table data in Table 2.3. The SELECT operation returns a 123456789012345
100
Ronny
subset of the tuples from a relation that satisfies a selection condition. 123456789012345
101
Vivek
123456789012345
The SELECT operation can be viewed as a horizontal filter of the relation. 123456789012345
102
Sudhakar
It partitions the input relation into two sets of tuples: those tuples that 123456789012345
103
Puneet
123456789012345
satisfy the condition are selected, those which do not satisfy the condition 123456789012345
104
Kumar
123456789012345
are discarded.
105
Jimy
123456789012345
For example, to select those tuples from the table student whose 123456789012345
106
John
123456789012345
rollno is greater than 103, we shall write:
δ Rollno > 103 (student)

The result of the above statement shows three rows as shown in Table 2.4. Any finite number of predicates
connected by Boolean operators may be specified in the selection
operation. In a selection, all relational operators may be used. We can combine one or more conditions in
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Table
10.4 Result of Selection.
selection operation by using logical operators (where and is denoted
123456789012345
123456789012345
by ^ and or is denoted by V). Suppose from table student we have to select 123456789012345
RollNo
Name
the tuples whose rollno is greater than 100 and less than 105, we shall write: 123456789012345

104
Kumar
123456789012345
123456789012345
105
Jimy
123456789012345
123456789012345
106
John

δ rollno >101 ^ rollno<105(student)
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The result of the above query shown three rows as shown in
Table 2.9. The selection operation may include comparison between
the fields. Suppose, we have to select a tuple whose name is Kumar, Table 10.5 Result logical operation.
123456789012345
then we shall write:
123456789012345
RollNo
Name
123456789012345
123456789012345
102
Sudhakar
123456789012345
123456789012345
103
Puneet
123456789012345
104
Kumar
123456789012345
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δ name = Kumar (Student)
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The result of the above query shows a single row as shown in
Table 2.6.

123456789012345
123456789012345
RollNo
Name
123456789012345
123456789012345
104
Kumar
123456789012345

2.6.2 The Projection Operation

Table 10.6 Result of Selection.
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a)

Pr

The projection of a relation is defined as a projection of all its tuples
over some set of attributes. That is, project operation yields vertical
subset of the relation. The projection operator reduces the number of
Table 10.7 Student table data.
attributes in the resultant relation or reorders attributes. The 12345678901234567890
projection operator also removes duplicate tuples in the resultant 12345678901234567890
RollNo
Name
Marks
12345678901234567890
π ). The 12345678901234567890
table. The projection is denoted by Greek letter pi (π
101
V ivek
256
cardinality of the resultant relation is also reduced due to the 12345678901234567890
12345678901234567890
102
Sudhakar
210
deletion of duplicate tuples. Consider the relation given in Student 12345678901234567890
103
Puneet
269
12345678901234567890
table.
12345678901234567890
104
Kumar
287
Suppose, we have to select names of all students from Student 12345678901234567890
12345678901234567890
105
Jimy
210
table, then we shall write:
12345678901234567890

12345678901234567890
106
John
276

H

π Name (δδ (Student))
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The result of the above query is shown in table (a). We can also apply projection on resulting relation of
a query. Suppose, we have to select the names of those students who scored more than 250, so we shall
12345678
write:
All names
in Student table

Sa
ra

π Name (δ
δ Marks>250(Student))
The result of the above query is shown in table (b). The duplicate tuples
are automatically removed in projection. Suppose if we write:

ew

π Marks(Student)

The result of the above projection is shown in table (c).
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Names whose marks more than 250
Student table

1234567
1234567
Name
1234567
1234567
V ivek
1234567
Puneet
1234567
1234567
Kumar
1234567
1234567
John
(b)

Only

marks

from

12345678
12345678
Marks
12345678
12345678
256
12345678
210
12345678
12345678
269
12345678
12345678
287
12345678
276
12345678
(c)

12345678
12345678
Name
12345678
V ivek
12345678
12345678
Sudhakar
12345678
12345678
Puneet
12345678
Kumar
12345678
12345678
Jimy
12345678
12345678
John
(a)
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2.6.3 The Union Operation

•
•
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The Union operation combines two or more relations. The Union operation is a binary operation. The resultant
relation of Union operation contains tuples that are in either of the relation or in both the relations. The
duplicate tuples are eliminated. U denotes the union operation.
Before applying the Union operation, it is ensured that the two relations are union compatible relations.
So, the two relations must satisfy these situations:
Both the relations are of same degree.
The domain of the attributes of both the relations are same.
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Consider the two relations given in Table 2.8. Now, if we perform union operation on the above two
tables:
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δ (Student U Student1)

The result of the union operation is given in Table 2.9. So, the duplicate rows are automatically removed
from the resultant table.

Pr

Table 2.9 Result of union operation.
1234567890123456
1234567890123456
1234567890123456
RollNo Name
Marks
1234567890123456
1234567890123456
100
Prakash
256
1234567890123456
100
Prakash
256
1234567890123456
1234567890123456
101
Vivek
256
1234567890123456
1234567890123456
102
Sudhakar 210
1234567890123456
1234567890123456
103
Puneet
269
1234567890123456
104
Kumar
287
1234567890123456
1234567890123456
105
Jimy
210
1234567890123456
1234567890123456
106
John
276
1234567890123456
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123456789012345
123456789012345
123456789012345
RollNo Name
Marks
123456789012345
123456789012345
101
Vivek
256
123456789012345
103
Puneet 269
123456789012345
123456789012345
104
Kumar
287
123456789012345
123456789012345
106
John
276

a)

Table 2.8 Two tables for union operation.
Student1

Student
1234567890123456
1234567890123456
1234567890123456
RollNo Name
Marks
1234567890123456
1234567890123456
100
Prakash
256
1234567890123456
102
Sudhakar 210
1234567890123456
1234567890123456
103
Puneet
269
1234567890123456
1234567890123456
105
Jimy
210
1234567890123456
1234567890123456
106
John
276
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2.6.4 The Intersection Operation

1234567890123456
1234567890123456
RollNo Name
Marks
1234567890123456
1234567890123456
103
Puneet
269
1234567890123456
1234567890123456
106
John
276
1234567890123456

Table 10.10 INTERSECTION operation.

Sa
ra
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The Intersection operation is also a binary operation. The intersection
operation yields the common tuples from the two-operand tables. Consider
the relations Student and Student1 in Table 2.8. Now, the result produced
by the intersection operation is shown in Table 2.10.
( Student ∩ Student1)

ew

So, the intersection operation results the common rows from the two relations as shown in Table 2.14.

N

2.6.5 The Difference Operation

@

Student ∩ Student1 = Student – (Student – Student1)

2.6.6 The Cartesian Product Operation

1234567890123456
1234567890123456
1234567890123456
RollNo Name
Marks
1234567890123456
100
Prakash
256
1234567890123456
1234567890123456
102
Sudhakar 210
1234567890123456
1234567890123456
105
Jimy
210
1234567890123456

Table 10.11 DIFFERENCE operation.

The Difference operation removes common tuples from the first table. The
set difference operation is denoted by ‘–’ and the table is shown in Table
2.11. The expression (student – student1) results as:

The Cartesian Product of two relations is the concatenation of tuples belonging to the two relations. The
Cartesian Product is a binary operation and is denoted by (x). The degree of new relation is the sum of the
degrees of two relations on which Cartesian Product is operated. The number of tuples of the new relation
is equal to the product of the number of tuples of the two relations on which Cartesian Product is performed.
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Consider the two relations given in Table 2.12.
The Cartesian product of the above two relations, Student x Teacher will produce the relation which
have a degree of 4 (2 + 2 : sum of degree of student and teacher) and a cardinality 8 = 4  2 product of
cardinalities of two relations. The resultant relation is shown in Table 2.13.
Teacher
123456789012345
123456789012345
TNo#
TName
123456789012345
123456789012345
T01
Mr. Nayak
123456789012345
123456789012345
T02
Mr. Govind
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2.6.7 The Join Operation

1234567890123456789012
1234567890123456789012
RollNo Name TNo. TName
1234567890123456789012
1234567890123456789012
101
Vivek
T01
Mr. Nayak
1234567890123456789012
1234567890123456789012
101
Vivek
T02
Mr. Govind
1234567890123456789012
1234567890123456789012
103
Puneet T01
Mr. Nayak
1234567890123456789012
103
Puneet T02
Mr. Govind
1234567890123456789012
1234567890123456789012
106
John
T01
Mr. Nayak
1234567890123456789012
1234567890123456789012
106
John
T02
Mr. Govind
1234567890123456789012

Table 2.13 Cartesian product result.
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Student
123456789012345
123456789012345
RollNo
Name
123456789012345
123456789012345
101
Vivek
123456789012345
123456789012345
103
Puneet
123456789012345
106
John
123456789012345
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Table 2.12 Two tables for Cartesian operation.

Pr

The Join operation is used to combine related tuples from two
relations into a single tuple. The condition for the Join operation
is that both relations must have one common column. Consider the two relations given below:

Teacher
1234567890123456789
1234567890123456789
TNo.
TName
TCity
1234567890123456789
1234567890123456789
T01
Mr. Nayak Delhi
1234567890123456789
1234567890123456789
T02
Mr. Govind Mumbai
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Student
123456789012345678
123456789012345678
RollNo Name
City
123456789012345678
123456789012345678
101
Vivek
Delhi
123456789012345678
103
Puneet
Mumbai
123456789012345678
123456789012345678
106
John
Kolkata
123456789012345678

a)

Table 2.14 Two tables for Join operation.

Now, if tables student and teacher are joined over a common column city, the result of the Join will be
as shown in Table 2.15 .

H

1234567890123456789012345678901212345
1234567890123456789012345678901212345
1234567890123456789012345678901212345
RollNo
Name
City
TNo TName
TCity
1234567890123456789012345678901212345
1234567890123456789012345678901212345
101
Vivek
Delhi
T01
Mr. Nayak
Delhi
1234567890123456789012345678901212345
103
Puneet
Mumbai
T02
Mr. Govind
Mumbai
1234567890123456789012345678901212345
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Table 2.15 Join operation result of two tables.

ew

The join, in which joining condition is based on equality between values in the common column, is
known as equi-join. If we have to delete duplicate column during join, then the join is called natural join. It is
∞>. So, if we join student and teacher using natural join the resultant relation is shown in Table
denoted by <∞
2.16.

@

N

Table 2.16Primary keyForeign key column with duplicate valuesPrimary key column with unique values Natural
Join operation result.
Table 2.16 Natural Join operation result.

1234567890123456789012345678901
1234567890123456789012345678901
RollNo
Name
City
TNo TName
1234567890123456789012345678901
1234567890123456789012345678901
101
Vivek
Delhi
T01
Mr. Nayak
1234567890123456789012345678901
1234567890123456789012345678901
103
Puneet
Mumbai
T02
Mr. Govind
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Points to Remember
Database is the collection of related data.
Database management system (DBMS) is used to manage the database.
The data integrity means that data contained in the database is both accurate and consistent.
Database administrator (DBA) is the person who is responsible for the security and functioning of the
database.
A relation is two-dimensional table.
The columns of the table are called attributes.
The rows of the table are called tuples.
The number of attributes in a relation is called the degree of the relation.
The number of tuples (rows) in a relation is called its cardinality.
Every table naturally includes one or more fields that compose a primary key that differentiates one
record from the other.
A view is derived from another table, which is referred to as the base table of the view.
A foreign key is a column in a table where that column is the primary key of another table, which means
that any data in a foreign key column must have corresponding data in the other table where that column
is the primary key. A foreign key refers to a primary key or a unique key in another table. In DBMS-speak,
this correspondence is known as referential integrity.
There may be two or more attributes or combinations of attributes that uniquely identify an instance of an
entity set. These attributes or combinations of attributes are called candidate keys.
There may be two or more attributes or combinations of attributes that uniquely identify an instance of an
entity set. In such a case we must decide which of the candidate keys will be used as the primary key. The
remaining candidate keys would be considered alternate keys.
The Cartesian product of two relations is the concatenation of tuples belonging to the two relations.
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SOLVED EXERCISES
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Ans.
4.
Ans.

5.
Ans.

6.
Ans.

7.
Ans.
8.
Ans.

What is DBMS?
The database is managed by a software package known as database management system.
List all possible attributes for a student entity.
Name, Rollno, Marks, Address, Phone no, Date of birth.
If R1 is a relation with 5 rows and R2 is a relation with 3 rows, how many rows will the Cartesian
product of R1 and R2 have?
15
What is relation? What is the difference between a tuple and an attribute?
A relation is like a table in which data are arranged in the form of rows and columns.
The rows of a table are called tuples.
The columns of a table are called attributes.
How does a relationship occur between two tables?
A relationship exists between two database tables when one table has a foreign key that references the
primary key of another table.
What do you understand by Degree and Cardinality of a table?
Degree of a table. Degree of a table is total number of attributes.
Cardinality of a table. The number of tuples (rows) in the relation is called cardinality of a relation.
What is a field?
A field is a column on a datasheet and defines a data type for a set of values in a table.
What do you understand by the term Primary Key, candidate key and Degree of a relation in relational
database?
Primary Key. The attribute (column) or set of attributes (columns) which is used to identify a tuple/row
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1.
Ans.
2.
Ans.
3.
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13.
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uniquely is known as primary key.
Candidate key. A table may have more than one such attribute/group of attributes that identifies a tuple
uniquely, all such attribute(s) are known as Candidate keys.
Degree of a relation. Number of attributes or columns in a table form cardinality of a relation.
What is a record?
A record is a row on a datasheet and is a set of values defined by fields.
What are the methods to choose a primary key for your database table?
While choosing a primary key, it must be ensured that it:
• must uniquely identify the row;
• cannot have NULL values;
• should not change over the period of time; and
• should be as short as possible.
What is composite key?
A key formed by the combination of two or more columns is the composite key.
Define the term foreign key.
A foreign key is a field in a relational table that matches the primary key column of another table. The
foreign key can be used to cross-reference tables.
What do you understand by Primary Key? Give a suitable example of Primary Key from a table
containing some meaningful data.
An attribute or set of attributes which are used to identify a tuple uniquely is known as primary key.
For example, let us consider a table Dept with following tuples and data:
Table : Dept
Deptno
Dname
Loc
10
English
1st Floor
11
Physics
1st Floor
12
Chemistry
2nd Floor
13
Biology
2nd Floor
14
Computer
3rd Floor
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Ans.
10.
Ans.

Ans.
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123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
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Ans.
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In the above table, Deptno is the primary key.
14. What do you understand by Union and Cartesian Product operations in relational algebra?
Ans. The Cartesian product of two relations is the concatenation of tuples belonging to the two relations. The
Cartesian product is a binary operation and is denoted by (x). The degree of new relation is the sum of the
degrees of two relations on which Cartesian product is operated. The number of tuples of the new relation
is equal to the product of the number of tuples of the two relations on which Cartesian product is performed.
For example, Cartesian product of two relations R1 and R2 is represented by R = R1 Í R2. The degree of R
is equal to the sum of degrees of R1 and R2. The cardinality of R is the product of cardinality or R1 and
cardinality of R2. For example;
Relation: R1
Roll No
Student Name
Class
1
Akash
XII
4
Debakar
X
10
Rishi
XI
Relation: R2
Teacher Code
Teacher Name
102
Ms Rinee
209
Mr Tanmoy

@

N

1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012
1234567890123456789012

24

1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345
Saraswati Informatics Practices XII
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345

1234567890123456789012345678901212
1234567890123456789012345678901212
1234567890123456789012345678901212
Col1
Col2
Col3
Col4
Col5
1234567890123456789012345678901212
1
Akash
XII
102
Ms Rinee
1234567890123456789012345678901212
1234567890123456789012345678901212
1
Akash
XII
309
Ms Tanmoy
1234567890123456789012345678901212
1234567890123456789012345678901212
4
Debakar
X
102
Ms Rinee
1234567890123456789012345678901212
1234567890123456789012345678901212
4
Debakar
X
209
Mr Tanmoy
1234567890123456789012345678901212
1234567890123456789012345678901212
10
Rishi
XI
102
Ms Rinee
1234567890123456789012345678901212
10
Rishi
XI
209
Mr
Tanmoy
1234567890123456789012345678901212
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Resultant: R = R1 U R2
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1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
1234567890123456
Resultant Relation: R = R1 U R2
1234567890123456
Column1
Column2
1234567890123456
1234567890123456
R490
Fatima
1234567890123456
1234567890123456
R876
Faraz
1234567890123456
1234567890123456
R342
Gauri
1234567890123456
S123
Rekha
1234567890123456
1234567890123456
S456
Tushi
1234567890123456

Pr

iv
at
e

Union (binary operator). It operates on two relations and is indicated by U. For example, R=R1 U R2
represents union operation between two relations R1 and R2. The degree of R is equal to the degree of R1.
The cardinality of R is the sum of cardinality of R1 and cardinality of R2.
Following have to be considered for the operation R1 U R2:
• Degree of R1 = Degree of R2
• jth attribute of R1 and jth attribute of R2 must have a common domain.
For example;
Relation: R1
Student_ID
Name
R490
Fatima
R876
Faraz
R342
Gauri
Relation: R2
Student_Code
Student_Name
S123
Rekha
S456
Tushi

15. Observe the following table carefully and write the names of the most appropriate columns, which
can be considered as (i) candidate key and (ii) primary key:
Code
Item
Qty
Price
Transaction Date
1001
Plastic Folder 14"
100
3400
2014-12-14
1004
Pen Stand Standard
200
4500
2015-01-31
1005
Stapler Mini
250
1200
2015-02-28
1009
Punching Machine Small
200
1400
2015-03-12
1003
Stapler Big
100
1500
2015-02-02
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1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901
1234567890123456789012345678901212345678901

Ans.

(i) Candidate key: Code and Item
(ii) Primary key: Code
16. Observe the following STUDENTS and EVENTS tables carefully and write the names of the RDBMS operation
which will be used to produce the output shown in table LIST. Also, find the Degree and Cardinality of the

4567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456
4567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456
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567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456
567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456
Database
DatabaseConcepts
Concepts
567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456
Operations
on Relations
567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456
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table LIST.
STUDENTS
NO NAME
1
Tara Mani
2
Jaya Sarkar
3
Tarini Trikha
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EVENTS
1234567890123
123456789012345678901
1234567890123
123456789012345678901
EVENTCODE
EVENTNAME
1234567890123
123456789012345678901
1234567890123
123456789012345678901
1001
Programming
1234567890123
123456789012345678901
1002
IT Quiz
1234567890123
123456789012345678901
1234567890123
1234567890123
12345678901234567890123456789012123
LIST
12345678901234567890123456789012123
12345678901234567890123456789012123
NO
NAME
EVENTCODE
EVENTNAME
12345678901234567890123456789012123
12345678901234567890123456789012123
1
Tara Mani
1001
Programming
12345678901234567890123456789012123
1
Tara
Mani
1002
IT Quiz
12345678901234567890123456789012123
12345678901234567890123456789012123
2
Jaya Sarkar
1001
Programming
12345678901234567890123456789012123
12345678901234567890123456789012123
2
Jaya Sarkar
1002
IT Quiz
12345678901234567890123456789012123
12345678901234567890123456789012123
3
Tarini Trikha
1001
Programming
12345678901234567890123456789012123
3
Tarini Trikha
1002
IT Quiz
12345678901234567890123456789012123
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1. Define database.
2. Define: (a) Key
(b) Primary key
3. Given the two relations:
Employee
Emp#
Ename
Salary
01
x
5000
05
y
4500
06
z
3000
07
w
3500
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REVIEW QUESTIONS
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1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
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Ans. The RDBMS operation is: Cartesian product operation.
The Degree of the table LIST is 4 and Cardinality is 6.

(c) Alternate key

1234567890123456789
Manager
1234567890123456789
1234567890123456789
Emp#
Ename
Salary
1234567890123456789
02
a
3500
1234567890123456789
1234567890123456789
04
b
2500
1234567890123456789
1234567890123456789
05
y
4500
1234567890123456789

@

N

ew

Perform the following operations in the above tables and show the resultant relations:
(a) π Emp#, Ename(Employee)
(b) δ Emp# > 05(Employee)
(c) employee ∪ manager
(d) employee ∩ manager
(e) employee – manager
(f ) employee x manager
4. Suppose that all the customers of a particular business live in states for which city name is unique. Given
the following description for customer data:
CUSTOMER ( NAME, STREET, CITY, STATE, PHONE, ID)
(i) List the most likely key for the primary key.
(ii) List the functional dependencies of each field.
5. Consider the following relational tables:
student(name, roll, marks)
address(city, street)
Give an expression in the relational algebra for each of the following:
(a) List all the students who live in city Delhi.
(b) List all the students who score marks > 230.

26
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(c) List all the students who live in city Mumbai and Street VT.
(d) List all the students whose rollno is less than 45.
6. What is the degree and the cardinality of the relation EMPLOYEE given below?
TABLE: EMPLOYEE
EID
EName
EJoinDate
EExper
EPhone
E01
Shayamli
10/08/07
10
22222101
E02
Kushambha
19/08/07
5
22222202
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123456789012345678901234567890121234
123456789012345678901234567890121234
123456789012345678901234567890121234
123456789012345678901234567890121234
123456789012345678901234567890121234
123456789012345678901234567890121234

7. What is the difference between degree and cardinality of a table? What is the degree and cardinality
of the following table?
Table: Emp
Eno
Name
Salary
101
John Fedrick
45000
103
Raya Mazumdar
50600
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123456789012345678901
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a)

123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
123456789012345678901234567890
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8. Define degree and cardinality. Based upon given table write degree and cardinality.
Table: PATIENTS
PatNo
PatName
Dept
DocID
1
Leena
ENT
100
2
Surpreeth
Ortho
200
3
Madhu
ENT
100
4
Neha
ENT
100
5
Deepak
Ortho
200
9. Observe the table ‘Club’ given below:
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Club
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
Member_id
Member_Name
Address
Age
Fee
1234567890123456789012345678901212345678
M001
Sumit
New Delhi
20
2000
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
M002
Nisha
Gurgaon
19
3500
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
M003
Niharika
New
Delhi
21
2100
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
M004
Sachin
Faridabad
18
3500

ew
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(i) What is the cardinality and degree of the above given table?
(ii) If a new column contact_no has been added and three more members have joined the club then how
these changes will affect the degree and cardinality of the above given table.
10. Observe the following table MEMBER carefully and write the name of the RDBMS operation out of
(i) SELECTION (ii) PROJECTION (iii) UNION (iv) CARTESIAN PRODUCT, which has been used to produce the
output shown in RESULT. Also, find the Degree and Cardinality of the RESULT.
MEMBER
NO
MNAME
STREAM
M001
JAYA
SCIENCE
M002
ADITYA
HUMANITIES
M003
HANSRAJ
SCIENCE
M004
SHIVAK
COMMERCE

@

N

123456789012345678901234
123456789012345678901234
123456789012345678901234
123456789012345678901234
123456789012345678901234
123456789012345678901234
123456789012345678901234
123456789012345678901234
123456789012345678901234
123456789012345678901234
RESULT
12345678901234567890123
12345678901234567890123
NO
MNAME
STREAM
12345678901234567890123
12345678901234567890123
M002
ADITYA
HUMANITIES
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MySQL F
unctions
Functions
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Chapter – 3
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3.1 MYSQL FUNCTIONS

·
·

Single Row functions
Multiple Row functions.

ou
se

(In
di

a)

Functions are predefined formulae. They have also been called calculation engines, because functions deliver
their results quickly by internally calculating multiple and sometimes complex sets of mathematical
expressions.
Functions are built-in formulae that perform complex Math for you. Functions, like other operands,
always return a particular type. In this chapter we will describe various types of SQL function’s syntax,
purpose, examples, and data type of the returned value. SQL provides two types of functions:

H

3.2 Character/String Functions

sw

at
i

This group of functions is used with character variables. A single row character function takes character data
as input and returns either character or number values. These are:

Sa
ra

INSTR( ). This function returns the position of the first occurrence of substring substr in string str.
This is the same as the two-argument form of LOCATE(), except that the order of the arguments is
reversed. The syntax is as:
INSTR(string, substr)

ew

For example,

N

mysql>SELECT INSTR('MYSQL LANGUAAGE', 'Q');

@

which returns 4.
From the above query result, the character ‘Q’ position is displayed.

Example Consider all the names of teachers from the TEACHER table. Write a query to find the
position of the letter ‘a’ in TEACHER table who is in department ‘D02’.
Solution The query statement is:
mysql>SELECT TNAME, INSTR(TNAME, 'a') FROM TEACHER
-> WHERE DEPT_NO = 'D02';

3.27
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+ --------------------- +
---------------------------+
| TNAME
|
INSTR(TNAME, 'a') |
+ --------------------- +
---------------------------+
| Jugal Mittal
| 4
|
| Shyam Arora
| 4
|
| Ashok Singhal
| 1
|
| Chetan Shukla
| 5
|
+ --------------------- +
---------------------------+
4 rows in set (0.00 sec)
From the previous query result, the character ‘a’ position is displayed from TNAME column
whose department number is ‘D02’.
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LOWER( ). This is synonym for LCASE(). This function returns a specified character expression
in lowercase letters. That is, the string str with all characters changed to lowercase according to the
current character set mapping. It takes any string or column and converts any letter to its lowercase.
The syntax is as:

Pr

LOWER( string/column name)

a)

For example,
which returns mysql query language

(In
di

mysql>SELECT LOWER('MYSQL QUERY LANGUAGE');

ou
se

From the above query, the string ‘MYSQL QUERY LANGUAGE’ converted into lowercase format.

Solution The query statement is:

H

Example Write a query to view the teacher’s names in uppercase format who is in department no
D03.

@

N
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mysql> SELECT LOWER(TNAME) FROM TEACHER WHERE DEPT_NO = 'D03';
+ ---------------------------+
| LOWER(TNAME) |
+ ---------------------------+
| sandeep kaushik
|
| ramesh kumar
|
| john ray
|
| reena mehta
|
| lokesh rathore
|
+ ---------------------------+
5 rows in set (0.00 sec)
From the above query result, the names are displayed in lowercase format whose department
number is ‘D03’.

UPPER( ). This is A synonym for UCASE(). This function does the opposite of LOWER( ) function.
The function returns a specified character expression in uppercase letters. That is, the string str
with all characters changed to uppercase according to the current character set mapping. The syntax
is as:
UPPER( string/column name)
For example, to demonstrate UPPER( ) function, the command is:
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mysql>SELECT UPPER('mysql query language');
which returns MYSQL QUERY LANGUAGE
From the above query, the string ‘mysql query language’ converted into uppercase format.
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Example Write a query to view the teacher’s names in uppercase format who is in department no
D03.
Solution The query statement is:
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a)

Pr
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mysql>SELECT UPPER(TNAME) FROM TEACHER WHERE DEPT_NO='D03';
+ -----------------------------+
| UPPER(TNAME)
|
+ -----------------------------+
| SANDEEP KAUSHIK |
| RAMESH KUMAR |
| JOHN RAY
|
| REENA MEHTA
|
| LOKESH RATHORE |
+ -----------------------------+
5 rows in set (0.01 sec)

From the above query result, the names are displayed in uppercase format whose department
number is ‘D03’

ou
se

LEFT( ). This function returns the leftmost len characters from the string str, or NULL if any
argument is NULL. The syntax is:

H

LEFT(str, len)
For example,

sw

which returns MYSQL.

at
i

mysql>SELECT LEFT('MYSQL QUERY LANGUAGE', 5);

Sa
ra

From the above query result, 5 characters are extracted from left of the given string 'MYSQL QUERY
LANGUAGE'.

ew

RIGHT( ). This function returns the rightmost len characters from the string str, or NULL if any
argument is NULL. The syntax is:
RIGHT(str,len)

@

N

For example,
mysql>SELECT RIGHT('MYSQL QUERY LANGUAGE', 8);
which returns LANGUAGE
From the above query result, 8 characters are extracted from the right of given string 'MYSQL
QUERY LANGUAGE'.

Example Write a query to view the first six characters of teacher’s name and last six characters
from teacher’s name whose salary is null.
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mysql>SELECT LEFT(TNAME, 6), RIGHT(TNAME, 6) FROM TEACHER
-> WHERE SALARY IS NULL;
+ --------------------- + ---------------------------+
| LEFT(TNAME, 6) | RIGHT(TNAME, 6) |
+ --------------------- + ---------------------------+
| Jugal
| Mittal
|
| Dinesh
| h Goel
|
| Lokesh
| athore
|
+ --------------------- + ---------------------------+
3 rows in set (0.00 sec)
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Solution The query statement is:
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From the above query result, 6 characters from left of TNAME column and 6 characters from
right of TNAME are displayed whose salary is NULL.

(In
di

LENGTH(Character expression|String)
For example,

a)

Pr

LENGTH( ). This function returns the length of the specified expression and measured in bytes.
That is, LENGTH( ) tells you how long a string is—how many characters it has in it, including
letter, spaces and anything else. The syntax is as:

mysql>SELECT LENGTH('MYSQL LANGUAGE');

ou
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which returns 14

From the above query result, the function displays the length of given string ‘MYSQL LANGUAGE’
as 14 including a space.
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Solution The query statement is:

H

Example Write a query to find the length of names of teachers who draw less that 20000 salary.

@

N

ew
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sw

mysql>SELECT TNAME, LENGTH(TNAME) FROM TEACHER
-> WHERE SALARY < 20000;
+ ------------------------ +
---------------------------+
| TNAME
|
LENGTH(TNAME)
|
+ ------------------------ +
---------------------------+
| Sandeep Kaushik |
15
|
| Sangeeta Vats
|
13
|
| Shyam Arora
|
11
|
| John Ray
|
8
|
| Vivek Rawat
|
11
|
| Rajesh Verma
|
12
|
| Ashok Singhal
|
13
|
| Chetan Shukla
|
13
|
| Reena Mehta
|
11
|
| Bhwana Lamba
|
12
|
| Jagjit Singh
|
12
|
+ ------------------------ +
---------------------------+
11 rows in set (0.00 sec)
From the above query result, the length of TNAME column is displayed whose salary less than
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20000.
TRIM( ). This function returns a string str with all remstr prefixes or suffixes removed. If none of
the specifiers BOTH, LEADING, or TRAILING is given, BOTH is assumed. remstr is optional and,
if not specified, spaces are removed. The syntax is as:
TRIM([{BOTH | LEADING | TRAILING} [remstr] FROM] str)
mysql>SELECT TRIM('

MYSQL LANGUAGE

ite
d

For example,
');

Li
m

which returns MYSQL LANGUAGE.
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From the above query result, the function truncates leading and trailing spaced from the given string
‘MYSQL LANGUAGE’.

Pr

Example Write a query to join the teacher’s name and address after removing the leading and
trailing spaces from name column, for teachers who joined before the year 2000.
Solution The query statement is:

sw

at
i
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(In
di

a)

mysql>SELECT CONCAT(TRIM(TNAME),TADDRESS) FROM TEACHER
-> WHERE DOJ < '2000-01-01';
+ -------------------------------------------------------+
| CONCAT(TRIM(TNAME),TADDRESS) |
+ -------------------------------------------------------+
| Jugal Mittal34, Ramesh Nagar
|
| Ramesh KumarBG-42, Shalimar Bagh
|
| Shyam Arora50, MIG FLATS, Rohini
|
| Ashok SinghalF-1/65, East Patel Ngr
|
| Jagjit SinghA-24D, Printers Apptt.
|
| Lokesh RathoreC-11, MIG Flat
|
+ -------------------------------------------------------+
6 rows in set (0.00 sec)

Sa
ra

From the above query result, first the TNAME column’s leading and trailing spaces are terminated
and then it is joined with the TADDRESS column.
LTRIM( ). This function returns the string str with leading space characters removed. The syntax is:

ew

LTRIM(str)

N

For example,

@

which returns MYSQL LANGUAGE
From the above query result, the leading spaces from second string are terminated, and then it is
joined with first string.
RTRIM( ). This function returns the string str with trailing space characters removed. The syntax is:
RTRIM(str)
For example,
mysql>SELECT CONCAT(RTRIM('MYSQL

'), ' LANGUAGE');

123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
Saraswati Informatics Practices XII
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234

32

which returns MYSQL LANGUAGE
From the above query result, the trailing spaces from first string are terminated, and then it is joined
with second string.
Example Write a query to join the teacher’s name and address after removing the trailing spaces
from name column, for teachers who joined after the year 2000.

ite
d

Solution The query statement is:

ou
se

(In
di

a)

Pr
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m

mysql>SELECT CONCAT(RTRIM(TNAME),TADDRESS) FROM TEACHER
-> WHERE DOJ >= '2001-01-01';
+ ---------------------------------------------------------+
| CONCAT(RTRIM(TNAME),TADDRESS) |
+ ---------------------------------------------------------+
| Rakesh Sharma245-Malviya Nagar
|
| Sandeep KaushikMG-32, Shalimar Bagh |
| John RayR-44, Kirti Nagar
|
| Vivek RawatE-33/27, Sec-1, Rohini
|
| Chetan ShuklaC-105, 10th Cross
|
| Bhwana LambaE-140, Swastik Apptt., DLF |
+ ---------------------------------------------------------+
6 rows in set (0.00 sec)
From the previous query result, first the TNAME column’s trailing spaces are terminated, and
then it is joined with the TADDRESS column.

at
i

H

SUBSTR( ) / MID(). This function returns a specified number of characters from the given character
expression. This tells SQL to clip out a subsection of the string or character expression, beginning
at position starting value and continuing for number of characters. If you do not specify the number
of characters, SUBSTR( ) will clip from the start and continue to the end of the string. The syntax
is as:

sw

SUBSTR(character expression,starting value, number of character)

Sa
ra

MID(character expression,starting value, number of character)
For example,

ew

mysql>SELECT SUBSTR('MYSQL LANGUAGE', 7, 8);
OR
mysql>SELECT MID('MYSQL LANGUAGE', 7, 8);

@

N

will returns LANGUAGE
From the above query result, it extracts 8 characters from 7th position of the given string ‘MYSQL
LANGUAGE’.

Example Write a query to display five characters from teacher name starting from 4th character
and salary who are in D01 department.
Solution The query statement is:
mysql>SELECT SUBSTR(TNAME, 4, 5), SALARY FROM TEACHER
-> WHERE DEPT_NO = 'D01';
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+ -------------------+
SALARY
|
+ -------------------+
21000
|
17000 |
+ -------------------+

ite
d

+ -------------------------------| SUBSTR(TNAME, 4, 5) |
+ -------------------------------| rmila
|
| ek Ra
|
+ -------------------------------2 rows in set (0.00 sec)

3.33
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Li
m

From the above query result, it displays the TNAME column’s 5 characters from 4th position
whose department no is ‘D01’.
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3.3 Numeric Functions

Arithmetic Operations
Mathematical Functions

ou
se

Arithmetic Operation with Numbers

(In
di

·
·

a)

Pr

MySQL functions deal with three classes of numbers: single values, groups of values and lists of values. As
with string functions, some of these functions change the values they are applied to, while others merely
report information about the values. This group of functions is used to return various mathematical calculations.
They accept numeric input and return the numeric values. A numeric function consists of two main sections.
They are:

Table 1.8 Arithmetic operations.

sw

value1 + value2
value1 – value2
value1 * value2
value1 / value2

Sa
ra

+
–
*
/

Operation

at
i

Operators

H

In MySQL, we have the usual Arithmetic operations. The operation occurs in between two numeric values or
mathematical functions. The Table 1.8 on the next page lists SQL arithmetic operations.

Purpose

Addition operation
Subtraction operation
Multiplication operation
Division operation

Let’s see the arithmetic operators one-by-one with the following examples:

@

N

ew

Addition (+). The command is:
mysql> select 5+5;
which will display 10.
Subtraction (-). The command is:
mysql> select 25-18;
which will display 7.
Multiplication (*). The command is:
mysql> select 4*4;
which will display 16.
Division (/). The command is:
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mysql> select 5/3;
which will display 1.6667.
Also, the same four operators can be implemented with table rows. Open the School database and apply
a query to TEACHER table.

SALARY
SALARY+100
SALARY - 100
SALARY * 12
SALARY / 30

Salary
Salary with Rs 100 increment
Salary with Rs 100 decrement
Annual salary
Per day Salary

Li
m

Purpose

iv
at
e

Display Column

ite
d

Example Write a query to display the teacher’s salary to find the following five column values:

Pr

Solution The query statement is:

sw

at
i

H
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se

SALARY + 100 | SALARY - 100 | SALARY * 12 | SALARY / 30
|
+-------------------+--------------------+ -------------+------------------------- +
25700 |
25500 |
307200 | 853.33333333333 |
NULL |
NULL |
NULL |
NULL |
21100 |
20900 |
252000 |
700 |
15100 |
14900 |
180000 |
500 |
19000 |
18800 |
226800 |
630 |
24100 |
23900 |
288000 |
800 |
12600 |
12400 |
150000 | 416.66666666667 |
13600 |
13400 |
162000 |
450 |
17100 |
16900 |
204000 | 566.66666666667 |
15700 |
15500 |
187200 |
520 |
17600 |
17400 |
210000 | 583.33333333333 |
14000 |
13800 |
166800 | 463.33333333333 |
15600 |
15400 |
186000 | 516.66666666667 |
15100 |
14900 |
180000 |
500 |
16600 |
16400 |
198000 |
550 |
NULL |
NULL |
NULL |
NULL |
NULL |
NULL |
NULL |
NULL |
+------------------ +------------------ +-----------------+----------------------+
(0.00 sec)

@

N

ew
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ra

| SALARY |
+ ------------|
25600 |
|
NULL |
|
21000 |
|
15000 |
|
18900 |
|
24000 |
|
12500 |
|
13500 |
|
17000 |
|
15600 |
|
17500 |
|
13900 |
|
15500 |
|
15000 |
|
16500 |
|
NULL |
|
NULL |
+ ------------17 rows in set

(In
di

a)

mysql>SELECT SALARY, SALARY + 100, SALARY – 100,
-> SALARY * 12, SALARY / 30 FROM TEACHER;
+ ------------- +--------------------+--------------------+-------------------+------------------- +

From the above query result, notice that for the NULL row values, arithmetic operations are displayed
as NULL.
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Mathemactical Functions
SQL provides a number of mathematical functions. Each function is applicable to numeric/integer types of
data. These are:
POWER( ). This is synonym for POW( ). This function has the ability to raise a value to a given
positive exponent. The syntax is as:

ite
d

POW(X, Y)

SELECT POW(2,2);
which will display 4.
SELECT POWER(2,-2);
which will display 0.25.
select pow(3,4);
which will display 81.
select pow(3,-4);
which will display 0.012345679012346.
SELECT POWER(10, 2), POWER(5,4), POWER(64,.5), POW(3, 2);

iv
at
e

mysql>
mysql>
mysql>
mysql>
mysql>

Li
m

For example,

Pr

which will display 100, 625, 8 and 9 respectively.

(In
di

a)

ROUND( ). This function rounds numbers to a given number (X) of digits of precision (D). D
defaults to 0 if not specified. If the value is negative, ROUND( ) returns a whole number containing
zeros to the left of the decimal point. For example, if the value is –2 the first and second digits to
the left of the decimal point in the value are zero. The syntax is as:

ou
se

ROUND(X);
ROUND(X, D) :
For example,

sw

at
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H

SELECT ROUND(-1.23);
SELECT ROUND(-1.58);
SELECT ROUND(1.58);
SELECT ROUND(1.298, 1);
SELECT ROUND(1.298, 0);
SELECT ROUND(23.298, -1);
select round(12.589);
select round(-12.23);
select round(5.258, 1);
select round(5.258, -1);

Sa
ra

mysql>
mysql>
mysql>
mysql>
mysql>
mysql>
mysql>
mysql>
mysql>
mysql>

which will display -1.
which will display -2.
which will display 2.
which will display 1.3.
which will display 1.
which will display 20.
which will display 13.
which will display -12.
which will display 5.3.
which will display 10.

@

N

ew

The return type is the same type as that of the first argument (assuming that it is an integer, double,
or decimal). This means that for an integer argument, the result is an integer (no decimal places).
For example,
mysql>SELECT ROUND(150.000,2), ROUND(150,2);
+ --------------------------+--------------------------+
| ROUND(150.000,2) |
ROUND(150,2) |
+ --------------------------+--------------------------+
|
150.00 |
150.00
|
+ --------------------------+--------------------------+
1 row in set (0.01 sec)

The following example shows how rounding differs for exact and approximate values:
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ite
d

mysql> SELECT ROUND(2.5), ROUND(25E-1);
+ ------------------------+ --------------------------+
|
ROUND(2.5) |
ROUND(25E-1) |
+ ------------------------+ --------------------------+
|
3 |
2
|
+ ------------------------+ --------------------------+
1 row in set (0.00 sec)

Li
m

MOD( ). This function returns the remainder of a number divided by another number. This function
also works on fractional values and returns the exact remainder. The function returns NULL when
the value of divisor is 0. The syntax is as:

iv
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MOD(N, M)
For example,

(In
di

a)

Pr

mysql> SELECT MOD(17,5);
+-----------+
| MOD(17,5) |
+-----------+
|
2|
+-----------+

at
i

H
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mysql> SELECT MOD( 4.567, 2.42 ), MOD( 11,0 );;
+--------------------+
+-------------+
| MOD( 4.567, 2.42 ) |
| MOD( 11,0 ) |
+--------------------+
+-------------+
|
2.147 |
|
NULL |
+--------------------+
+-------------+

sw

3.4 Date Functions

Sa
ra

MySQL stores dates in numeric format, representing the century, year, month, day, hours, minutes, and
seconds. This function is used to manipulate the display format of a date and time. The default date format in
MySQL is YYYY-MM-DD. The SYSDATE() is a function which returns the current date and time. You can
use the SYSDATE() just as you would use any other column name. For example, if the current date or your
system date is 2014-12-29, then

ew

mysql> SELECT SYSDATE();

N

which returns 2014-12-29 11:31:14

@

Arithmetic with Dates

You can add and subtract a number to or from a date and the result is of type date. Also, it is possible to
subtract two dates to find the number of days between them. The following Table 1.9 shows the operation
with date data.
Table 1.9 Date data operation.
Operation

Result

Description

date + number
date–number

Date
Date

Adds a number of days to a date
Subtracts a number of days from a date
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date–date
date + number/24

Number of days
Date

3.37
37

Subtracts one date from another
Adds a number of hours to a date

ite
d

The entries in this category allow you to generate and manipulate date data. You can use the following
function to determine day, date, month, day name, day of month, day of week, day of year, etc. of the date
specified.
CURDATE( ). This function returns the current date as a value in 'YYYY-MM-DD' or YYYYMMDD
format, depending on whether the function is used in a string or numeric context.
For example,

Li
m

mysql> SELECT CURDATE();
which returns 2014-12-29

iv
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e

CURTIME( ). This function returns the current time as a value in 'HH:MM:SS' or HHMMSS.uuuuuu
format, depending on whether the function is used in a string or numeric context. The value is
expressed in the current time zone. For example,

Pr

mysql> SELECT CURTIME();
which returns 11:36:01

a)

DATE( ). This function extracts the date part of the date or datetime expression expr. The syntax is:

(In
di

DATE(expr)
For example,

ou
se

mysql> SELECT DATE('2014-12-29 01:02:03');
which returns 2014-12-29.

at
i

MONTH(date)
For example,

H

MONTH( ). This function returns the month for date, in the range 1 to 12 for January to December,
or 0 for dates such as '0000-00-00' or '2008-00-00' that have a zero month part. The syntax is:

Sa
ra

which returns 12.

sw

mysql> SELECT MONTH('2014-12-29');
MONTHNAME( ). This function returns the full name of the month for date. The syntax is:
MONTHNAME(date)

ew

For example,

@

N

mysql> SELECT MONTHNAME('2014-12-29');
which returns December.
YEAR( ). This function returns the year for date, in the range 1000 to 9999, or 0 for the “zero” date.
The syntax is:
YEAR(date)
For example,
mysql> SELECT YEAR('2014-12-29');
which returns 2014.
DAYNAME( ). Returns the name of the weekday for date. The syntax is:
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DAYNAME(date)
For example,
mysql> SELECT DAYNAME('2014-12-29');
which returns Monday.

ite
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DAYOFMONTH( ) / DAY(). This function returns the day of the month for date, in the range 1 to
31, or 0 for dates such as '0000-00-00' or '2008-00-00' that have a zero day part. The syntax is:
DAYOFMONTH(date) OR DAY(date)

Li
m

For example,

iv
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mysql> SELECT DAYOFMONTH('2014-12-29');
OR
mysql> SELECT DAY('2014-12-29');
which returns 29.

a)

Pr

DAYOFWEEK( ). This function returns the weekday index for date (1 = Sunday, 2 = Monday, …, 7
= Saturday). These index values correspond to the ODBC standard. The syntax is:

(In
di

DAYOFWEEK(date)
For example,

mysql> SELECT DAYOFWEEK('2014-12-29');

ou
se

which returns 2.

DAYOFYEAR(date)

at
i

For example,

H

DAYOFYEAR( ). This function returns the day of the year for date, in the range 1 to 366. The
syntax is:

mysql> SELECT DAYOFYEAR('2014-12-29');

sw

which returns 363.

Sa
ra

NOW( ). This function returns the current date and time in the format 'YYYY-MM-DD HH:MM:SS'
or YYYYMMDDHHMMSS, depending on whether the function is used in a string or numeric context.
The value is expressed in the current time zone. The syntax is:

ew

NOW( )
For example,

@

N

mysql> SELECT NOW( );
which returns 2014-12-29 11:31:14
SYSDATE( ). This function returns the current date and time as a value in 'YYYY-MM-DD
HH:MM:SS' or YYYYMMDDHHMMSS.uuuuuu format, depending on whether the function is
used in a string or numeric context. The syntax is:
SYSDATE( )
SYSDATE( ) returns the time at which it executes. This differs from the behavior for NOW( ),
which returns a constant time that indicates the time at which the statement began to execute.
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Points to Remember
A function is a predefined command that performs some specific operations.
CHAR() returns the character for each integer passed.
CONCAT() concatenates the first character value to the second character value.
INSTR( ) returns the numeric position of a named character.
LCASE() returns the lowercase of the given string.
LEFT() returns the rightmost len characters from the string str, or NULL if any argument is NULL.
LOWER() converts alpha character values to lowercase.
LENGTH() returns the number of characters in value.
LTRIM() returns the string str with leading space characters removed.
RIGHT() returns the rightmost len characters from the string str, or NULL if any argument is NULL.
RTRIM() returns the string str with trailing space characters removed.
SUBSTR() returns specified characters from a specified position.
UCASE() returns the uppercase of the given string.
UPPER() converts alpha character values to uppercase.
ROUND() returns the argument X, rounded to the nearest integer.
POW() returns the argument raised to the specified power.
TRUNCATE() The number is truncated to D digits after decimal point.
CURDATE() returns the current date in the format 'YYYY-MM-DD' or 'YYYYMMDD'.
MONTH() returns the month for date, in the range 0 to 12.
MONTHNAME() returns the full name of the month for date.
YEAR() returns the year for date, in the range 1000 to 9999, or 0 for the .zero.
DAYNAME() returns the name of the day for the specified date.
DAYOFMONTH() returns the date for the day of the month in the range of 1 to 31.
DAYOFWEEK() returns the day of the week in the numeric format as 1 for Sunday to 7 for Saturday.
DAYOFYEAR() returns the day of the year for given date in the numeric format, in the range 1 to 366.
NOW() returns the current date and time in the format 'YYYY-MM-DD HH:MM:SS' or YYYYMMDDHHMMSS.
SYSDATE() returns the current date and time as a value in 'YYYY-MM-DD HH:MM:SS' or YYYYMMDDHHMMSS
format.

Sa
ra

sw

at
i

H

ou
se

(In
di

a)

Pr

iv
at
e

Li
m

ite
d

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

ew

SOLVED EXERCISES

@

N

1. Write the output of the following SQL queries:
(a) SELECT ROUND(6.5675, 2);
(b) SELECT TRUNCATE(5.3456, 1);
(c) SELECT DAYOFMONTH(‘2009-08-25’);
(d) SELECT MID(‘Class 12’, 2, 3);
Ans. (a) 6.57
(b) 5.3
(c) 25
(d) las
2. Name a function of MySQL used to give the first occurrence of a string2 in string1.
[AI 2014]
Ans. instr()
3. A numeric data field PRICE stored a value 30309.98. Write a command in SQL to round off the amount:
(a) Up to 1 decimal place
(b) to a whole number.
Ans. (a) SELECT ROUND(PRICE, 1);
(b) SELECT ROUND(PRICE, 0);
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4. A numeric data field COUNTER stores a value 35675.8765. Write a command to round off COUNTER
to:
(a) A whole number
(b) 3 decimal places.
Ans. (a) SELECT ROUND(COUNTER, 0);
(b) SELECT ROUND(COUNTER, 2);
5. What is the result of ROUND(123.5678, 2)?
Ans. 123.57
6. What will be the output of the following:
(a) SELECT ROUND(124.44)+POW(4, 2);
(b) SELECT TRUNCATE(30.500,5)+ROUND(100.50,1);
(c) Select ROUND(120.67);
(d) Select POWER(5, 5);
(e) Write a command that displays the system date.
(f) Write a command that displays the current system time.
Ans. (a) 140
(b) 131
(c) 121
(d) 3125
(e) SELECT CURDATE();
(f) SELECT CURTIME();
7. Display names ‘Mr.KUSHNGRA’ and ‘Ms.Maithili’ into lowercase.
Ans. SELECT LOWER('Mr. KUSHNGRA'), LOWER('Ms. Maithili');
8. Display 4 characters from 5th position of string ‘SOFTWARE’.
Ans. SELECT SUBSTR('SOFTWARE', 5, 4);
9. Remove characters in string ‘NA’ from left of string ‘NATASHA’.
Ans. SELECT SUBSTR('NATASHA', 3);
10. Which function returns?
(a) The length of a string?
(b) The character string by converting each character to lowercase?
(c) The roundup value of any fractional number?
Ans. (a) LENGTH()
(b) LOWER()
(c) ROUND()
11. If Str = “INFORMATICS PRACTICES ” and Str1 = “FOR CLASS XII”
Write a command to print the output as “informatics practices for class XII”.
Ans. SELECT LOWER(CONCAT(STR, STR1));
12. How many ways can we find the current date using MySQL?
Ans. The ways are:
SELECT CURDATE();
SELECT CURRENT_DATE();
SELECT CURTIME();
SELECT CURRENT_TIME();
13. What will be the output of the following code?
(a) SELECT LOWER(CONCAT(‘Informatics’, ’Practices’));
(b) SELECT INSTR(‘INFORMATICS PRACTICES’,’OR’);
Ans. (a) informaticspractices
(b) 4
14. What will be the output of the following SQL statements?
(a) SELECT RIGHT(MID(‘MAHARAJA MAHAYOGI’, 2, 5), 4);
(b) SELECT LEFT(SUBSTR(‘AARAHANAPAHARAN’,-10,5),2);
Ans. (a) HARA
(b) AN
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1. What is the default Date format for SELECT query?
2. Write the output of the following:
(a) SELECT ROUND(1023.432,1);
(b) SELECT LENGTH('RAMESH SHARMA');
(c) SELECT UPPER('master');
(d) SELECT POWER( 5, 5);
(e) SELECT ROUND(3244.1962, 1);
(f) SELECT TRIM(' ABS Public School
');
(g) SELECT LENGTH('ABS Public School');
(h) SELECT LOWER ('ABS Public School');
(i) SELECT SUBSTR(TRIM('ABS Public School'),1,3);
(j) SELECT UPPER('ABS Public School');
(k) SELECT SUBSTR(TRIM(' INDIA IS GREAT '),3,9);
3. Write the output of the following:
(a) SELECT CURDATE() AS 'TODAY';
(b) SELECT DATE('2009-08-15 01:02:03');
(c) SELECT MONTH('2009-08-15 01:02:03');
(d) SELECT MONTHNAME('2009-08-15 01:02:03');
(e) SELECT YEAR('2009-08-15 01:02:03')+20;
(f) SELECT DAYNAME('2009-08-15 01:02:03')+20;
(g) SELECT DAYOFMONTH('2009-08-15 01:02:03')+10;
(h) SELECT DAYNAME(DATE('2009-08-15 01:02:03')+10);
(i) SELECT DAYOFMONTH(DATE('2009-08-15 01:02:03')+10);
(j) SELECT DAYOFWEEK(DATE('2009-08-15 01:02:03')+10);
(k) SELECT DAYOFYEAR(DATE('2009-08-15 01:02:03'))+10;
4. A character expression name contains “try this problem”. Write a command to pick the following set of
characters from it:
(a) First 6 characters.
(b) From 3rd to 7th character.
5. A numeric data field NUM contains 1256.3495. Write a command to round off NUM to:
(a) A whole number
(b) 1 decimal place.
6. A numeric data field NUM contains 14567.6271. Write a command to round off NUM to:
(a) A whole number
(b) Upto 2 decimal places.
7. Write the SQL command to remove trailing spaces from the character expression P,
where P = “Deepali#Arora####” (“#” denotes a blank space).
8. A character expression Name contains “hgfgggdddd”. Write a command to pick the following set of
characters from it:
(a) First 6 characters
(b) From 3rd to 7th character.
9. Write SQL statement for the following:
(a) Extract the word “net” from the string “Internet Superhighway”.
(b) Display the position of “My” in a string “Enjoying MySQL”.
10. Write the output of the following SQL statement:
(a) SELECT ROUND(7.3456,2);
(b) SELECT TRUNCATE(2.3456,2);
(c) SELECT CONCAT(CONCAT(‘Believe in’, ‘ ’),’Hard Work’);
(d) SELECT POWER (5,2);
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4.1 Introduction
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Today’s world is growing fast; it needs fast communication channels to move data frequently from one place
to another. So, data transmission over distances has become essential. In order to move data from one place
to the other at a faster pace, the concept of networking has been introduced. In networking, a large number
of computers in different parts of the world are connected to each other for communication.
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4.2 What is a Network?
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A computer network increases
the reliability of computer
resources and resource sharing
between two or more
computers.
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A network is an interconnected collection of autonomous computers.
Two computers are said to be interconnected if they are capable of
exchanging information. The term, ‘Autonomous’ means that no
computer on the network can start, stop or control another. So, a
network allows computer users to share computer equipment,
programs, messages and the information available at one site.
A network, in general, is composed of a wide variety of nodes
that are connected by transmission media which may be point-topoint or broadcast. Networks supply their users with communication
channels. The exchange of messages is controlled by communication
protocols.
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4.3 Need for Networking
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Networking is necessary for the following reasons:
To share computer files. Networks provide a very effective method to share the files with different
users either through a wired (cables) or wireless connection (W-Fi, Bluetooth), etc.
To share computer peripheral. Some computer devices are very expensive. For example, laser
printer and large hard disks are quite costly. Network enables us to share these costly devices.
To enable communication between operating systems. Networks allow different computers to
communicate with each other. For example, a computer with Windows operating system can
communicate with a computer having UNIX operating system.
To improve communication speed and accuracy. It sends data and files accurately and swiftly via
effecient networking.
To reduce cost of data transfer. Computer is a cheaper way to transfer data.
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4.4 Elementary Terminology of Networks
Before going into the details of networking, let us take a look on some basic terminology of networks.
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Nodes (Workstations). The different terminals which are attached to the network and which share
the resources of the network, are called nodes. When we attach a computer to the network, it
becomes the workstation of the network.
Server. We designate a particular node, which is at a well-known and a fixed address, to provide a
service to the network as a whole. The node providing the service is known as the Server.
Network Interface Unit (NIU). The interpreter, which helps in the communication between the
server and different nodes, is called Network Interface Unit. The network interface unit is a device
that is attached to the server and all the workstations to maintain the connection between them.
Each network interface unit has a unique node address.

4.5 Types of Networks

Pr

One way to categorize the different types of computer network designs is by their scope or scale. Common
examples of area network types are:
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LAN ( Local Area Network). A LAN connects network devices over a relatively short distance.
WLAN (Wireless Local Area Network). This is a LAN which is based on Wi-Fi network technology.
WAN (Wide Area Network). As the term implies, a WAN spans a large physical distance.
MAN (Metropolitan Area Network). This is a network which spans a physical area larger than a
LAN but smaller than a WAN, such as a city.
SAN (Storage Area Network, System Area Network, Server Area Network, or sometimes Small
Area Network). This is a network which connects servers to data storage devices through a
technology like Fibre Channel.
CAN (Campus Area Network, Controller Area Network, or sometimes Cluster Area Network).
This is a network which spans multiple LANs but is smaller than a MAN, such as on a university or
local business campus.
PAN (Personal Area Network). This is a computer network organized around an individual person.
Personal area networks typically involve a mobile computer, a cell phone and/or a handheld
computing device such as a PDA.
DAN (Desk Area Network). This is a multimedia workstation, based around an ATM interconnect.

ew

Note that these network types are a separate concept from network topologies such as bus, ring and star
which will be discussed in subsequent sections.

4.5.1 Local Area Network (LAN)
LAN 1

@

N

Local Area Networks, generally called LANs, are privately
owned networks within a single building or campus, of up
to a few kilometres in size. They are widely used in an office
building, a school or at home. A LAN is useful for sharing
resources like files, printers, games or other applications. A
LAN in turn often connects to other LANs and to the Internet
or other WAN. Most local area networks are built with
relatively inexpensive hardware such as Ethernet cables,
network adapters and hubs. The most common type of local
area network is an Ethernet LAN.

LAN 2
INTERNET

LAN 3
Figure 4.1 Local Area Network.
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LAN’s characteristic features are:
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A computer network topology
is the physical communication
scheme used by connected
devices.
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What is a Hub?
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A hub is used in a wired
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network to connect Ethernet
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cables from a number of
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devices together. The hub
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allows each device to talk to
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each other.
12345678901234567890
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Total diameter is not more than 5 km if economically
thinking.
Data communication is at the rate of 100 Mbps, this is due
to the short distances covered by LAN.
It is owned by a single organization and is not subject to
tariffs.
It provides E-Mail and other communication services in
office systems.
It provides user with access to several resources viz.
computer, terminals, printers, file server, etc.
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4.5.2 Metropolitan Area Network (MAN)
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Metropolitan Area Network or MAN is basically a bigger version
of LAN and normally uses similar technology. It might cover a group
of nearby corporate offices or a city and might be either private or public. It is smaller than a WAN. A MAN
is typically owned and operated by a single entity such as a government body or a large corporation.
A MAN can support both data and voice and might even be related to the local cable television network.
A MAN has just one or two cables and does not contain switching elements, which shunt packets over one
of the several potential output lines. Not having to switch simplifies the design.
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4.5.3 Wide Area Network (WAN)
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Wide Area Network, or WAN (see Figure 4.2), spans a large geographical area, often a country or continent.
This type of network spans large geographic areas (100s to 1000s of kms) and uses a variety of commercial
and private communication lines to connect computers. Your local telephone exchange is a part of WAN.
WAN is usually connected via radio
Backup
Storage
LAN
or telephone links rather than dedicated
Centre
lines. The first WAN to be designed and
developed was private network
WAN
ARPANET in USA. Also, a WAN is
Server
Branch
known as a long haul network. The
Office
Servers
Internet is the largest WAN, spanning the
Earth.
WAN’s characteristic features are:

•
•

It covers a larger area with lesser cost.
With the help of WAN, data can be entered or retrieved
from the far-flung remote areas at lesser cost with the help
of a satellite.
WAN uses packet switching or message switching methods
and uses optical fibre cables or satellite transmission.
LAN or WAN are connected through gateway which converts
the protocol used in one network to those used in another.
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Figure 4.2 Wide Area Network.

N ote
The first WAN to be designed
and developed was a private
network called ARPANET in
USA.
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A gateway is a network point
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that acts as an entrance to
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another network.
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What is a switch?
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A switch is used in a wired
12345678901234567890
12345678901234567890
network to connect Ethernet
12345678901234567890
cables with a number of
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devices together. The switch
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allows each device to talk to
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the others.
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4.5.4 Personal Area Network (PAN)
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Personal Area Network or PAN is a computer network organized
around an individual person. Personal area networks typically involve
a mobile computer, a cell phone and/or a handheld computing device
such as a PDA. You can use these networks to transfer files including
email and calendar appointments, digital photos and music.
Personal area networks can be constructed with cables or wireless
network. USB and FireWire technologies often link together a wired
PAN while wireless PANs typically use Bluetooth or sometimes
infrared connections. Bluetooth PANs are also called piconets. Personal area networks generally cover a
range of less than 10 meters (about 30 feet). The difference between LAN and WAN are:
•
•
•

Pr

iv
at
e

In LAN the distance between the nodes is limited. There is an upper limit of approx. 10 km and
lower limit of 1 m. But in WAN there is no limit of distance between the nodes.
WANs operate at a speed of less than 1 mbps while LANs operate between 1 and 10 mbps.
Due to the short distances involved, the error rates in LANs are much lower than WANs.
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4.6 Evolution of Networking
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4.6.1 ARPANET
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In 1960s, US Defence Department’s Advance Research Projects Agency (ARPA) commissioned a project to
link computers together. The idea for ARPANET was formed in 1967. In the mid-1960s, at the height of the
cold war, the DoD (Department of Defence) wanted a command and control network that could survive a
nuclear war. In 1969, the US Department of Defence initiated research into joining the computers of Defence
and research centers into a network. This network, which is known as ARPANET (Advanced Research Projects
Agency NETwork) served as a starting point for the construction of the first and most widely known WAN,
nowadays known as the Internet.
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4.6.2 The Internet
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Internet can be defined as a global network of over a million of
smaller heterogeneous computer networks. You can also call Internet
as the network of networks and largest telecommunication network
in the world. The Internet is the common language whereby dissimilar
computers with various operating systems are able to communicate
with each other, using a standard set of protocols (rules). The
protocols used over the Internet provide a common language for the
computers attached to the physical network. In this way, different
types of networks communicate with each other using the same
protocol. The commonly used protocols are:
•
•

N ote
TCP (Transmission Control
Protocol) is the main transport
protocol utilized in IP networks.
Higher layer protocols which
utilize TCP include HTTP,
SMTP, NNTP, FTP, telnet, SSH,
and LDAP.

Internet Protocol (IP)
Transmission Control Protocol (TCP)

4.6.3 The InterSpace
Interspace is a client/server software program that allows multiple users to communicate online with realtime audio, video and text-chat in a dynamic 3D environments.

12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123
Saraswati Informatics Practices XII
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123

46

InterSpace provides several functions:
•
•

It works like a gateway.
It contains Java class libraries which enable the processing of data without any need to understand
the destination system or data formats.
Interspace eliminates the problem of achieving consistency in data definitions between client and
server programs.
It works as an administrative tool which defines the server programs, their location, and the data
to be communicated.
It tests facilities for testing a server application. Interspace creates a complete client application
program which can be used to automatically test the server application.
It generates code for the server program. This is skeleton code which contains the required data
areas for communication with the Java client and the housekeeping code. This skeleton code can
either be used to generate test code for the Java client or the actual production code.
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4.6.4 World Wide Web
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The Internet is a huge network of computers all connected together. The term WWW refers to the World
Wide Web or simply the Web. The World Wide Web Consortium was founded to develop common standards
for web. The World Wide Web is a collection of web pages found on this network of computers. The main
goal of the Web is to organize and retrieve information over Internet. The World Wide Web (WWW) is an
Internet service, based on a common set of protocols or set of rules. These protocols allow a particularly
configured server computer to distribute documents across the Internet in a standard way. The protocol used
in this exchange is called Hypertext Transfer Protocol (HTTP).
The magic of Web is that it connects the world in a way that was not possible before and has made it
much easier for people to get information, share and communicate. According to Sir Tim Berners-Lee, there
are three fundamental technologies of World Wide Web and part of your Web browser:

@

N

ew

Sa
ra

sw

at
i

HTML (HyperText Markup Language). The markup
N ote
(formatting) language for the Web. It includes the ability to
format documents and link to other documents and
Sir Tim Berners-Lee who is a
resources.
British born computer scientist
URI (Uniform Resource Identifier). A kind of “address” that
invented the World Wide Web in
is unique and used to identify each resource on the Web. It
1989. He is the Web Inventor and
could be the address of a webpage or an image file. It is
Founding Director of the World
also commonly called a URL.
Wide Web Foundation.
HTTP (Hypertext Transfer Protocol). This is one of the
important protocols which allow HTML documents to be
requested and transmitted between browsers and web servers via the internet.

4.7 Data Communication Terminologies
When data is transmitted over a network, it takes time and speed according to the data. These are few
concepts which measure the communication technologies:
Baud. The term baud or baud rate describes the signalling intervals on a line and was named after
French inventor Emil Baudot. The baud is a commonly used term in data communications. This
term describes the rate of change of the signal on the line, i.e., how many times (per second) the
signal changes its pattern.
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The common units of data transfer rate are:
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Baud Rate. The baud rate is a measure of the modulation rate, the number of discrete signalling
events per second - not of the data transfer rate.
Bit Rate. The bit rate is related to the speed of a device, for example, the speed at which binary
digits can be transferred over a communication channel.
Bandwidth. Bandwidth is the communication capacity of a network. It refers to the data carrying
capacity of a channel or medium. The concept of Internet bandwidth refers to the amount of data
that may be transferred over an Internet connection per second. Bandwidth is measured in bits
per second, and most Internet connections have a bandwidth on the scale of megabits per second.
Higher bandwidth communication channels support higher data rates. Bandwidth is used in both
directions, i.e., for uploads and downloads. The maximum bandwidth of a wireless connection
depends on some other technological factors. First, routers are configured to function under one
or more wireless protocols. It depends on the types of protocols that we use to maximize the
bandwidth. A device closer to the router experiences a higher maximum bandwidth than a device
farther from the router.
Data Transfer Rate. A data transfer rate (or often just data rate) is the amount of digital data that
is moved between devices from one place to another in a given time, usually in a second’s time.
The data transfer rate can be viewed as the speed of travel of a given amount of data from one
place to another. In general, the greater the bandwidth of a given path, the higher will be the data
transfer rate.
Data Rate. The data rate is expressed in bits per second. This is similar to baud but the latter is
more applicable to channels with more than two states.

•

Kilobits. A unit of data rate where 1 kb/s = 1000 bits per second. This contrasts with units of
storage where 1 Kb = 1024 bits (note upper case K).
Megabits. Millions of bits per second. A unit of data rate. Where 1 Mb/s = 1,000,000 bits per
second (not 1,048,576). That is, Ethernet can carry 10 Mbps. In computers, data transfer is often
measured in bytes per second.
Gigabits. 1 Gbps is equal to 1,000 Megabits per second (Mbps), or 1,000,000,000 bits per second.
Terabits. A unit of computer memory or data storage capacity equal to 1,024 gigabytes (240 bytes).
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4.8 Transmission Media
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Transmission media is a pathway that carries information from sender to receiver. The means through which
data is transferred from one place to another is called transmission or communication media. We use
different types of cables or waves to transmit data. Data is transmitted normally through electrical or
electromagnetic signals. There are two main types of cables that are used as a transmission media. These are:
Wired communication (Twisted pair cable, Coaxial cable, Ethernet cable, Optical fibre cable, etc.) and
Wireless communication (Microwave, Radio wave, Satellite, Infrared, Bluetooth, Wi-Fi, etc.).

4.8.1 Wired Networking
Twisted Pair Cable. The most common form of wired data communication applications is the twisted
pair cable. The twisted pair cable (see Figure 4.3) is a transmission medium consisting of two insulated
wires arranged in a regular spiral pattern. It is a type of cabling that is used for telephone
communications and most modern Ethernet networks. A pair of wires forms a circuit that can
transmit data. The pairs are twisted to provide protection against crosstalk, the noise generated by
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adjacent pairs. When electrical current flows through a wire, it
creates a small, circular magnetic field around the wire. When
two wires in an electrical circuit are placed close together, their
magnetic fields are the exact opposite of each other. Thus, the
two magnetic fields cancel each other out. They also cancel out
any outside magnetic fields. It supports 10 to 1000 Mbps speed.
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Twisted pair

Figure 4.3 Twisted pair cable.
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The advantages of using twisted pair cable are:
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It can be used to carry both analog and digital data.
It is relatively easy to implement and terminate.
It is the least expensive media of transmission over short distances.
If a portion of the twisted pair cable is damaged it does not affect the entire network.
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The disadvantages of using twisted pair cable are:
•
•
•
•
•
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a)

It offers poor noise immunity and as a result signal distortion is more.
Attenuation is very high in these cables.
It supports lower bandwidth as compared to other transmission media.
It offers very poor security and is relatively easy to tap.
Being thin in size, it is likely to break easily.
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Coaxial Cable. Coaxial cable is very common and widely used communication media. For example,
TV wire is usually coaxial. Coaxial cable consists of a hollow outer cylindrical conductor that
surrounds a single inner wire made of two conducting elements. One of these elements, located in
the center of the cable, is a copper conductor. Surrounding the
Plastic jacket
copper conductor is a layer of flexible insulation. Over this
insulating material is a woven copper braid or metallic foil
Dielectric insulator
that acts both as the second wire in the circuit and as a shield
for the inner conductor. This second layer, or shield, can help
reduce the amount of outside interference. Covering this shield
is a cable jacket. It is widely used for television signal. The
Metallic shield
data transmission characteristics of coaxial cable are
considerably better than those of twisted pair.
Centre core
Figure 4.4 Coaxial Cable.

It has low cost and it is easy to install.
It supports 10 to 100 Mbps and is relatively inexpensive.
Due to better shielding in coaxial cable, loss of signal or attenuation (loss of signal) is less.
It offers higher bandwidth as compared to twisted pair cable and can span longer distances.
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•
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The advantages of using coaxial cable are:

The disadvantages of using coaxial cable are:
•
•

Single cable failure can take down an entire network.
It is usually more expensive than twisted pair.
Optical Fiber Cable. Fiber optics (optical fibers) are long, thin strands of very pure glass about the
diameter of a human hair. They are arranged in bundles called optical cables and are used to transmit
light signals over long distances. In fiber optic cable light moves only in one direction, for two way
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communication to take place a second connection must be made between the two devices. A laser at
one device sends pulse of light through this cable to other device. These pulses get translated into
“1’s” and “0’s” at the other end. Let us see a single optical fiber in Figure 4.5, you will see that it has
the following parts:
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Cladding

Optical Fiber Cable

Buffer coating
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Figure 4.5 Optical Fiber cable.
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Core. Thin glass center of the fiber where the light travels.
Cladding. Outer optical material surrounding the core that reflects the light back into the core.
Buffer coating. Plastic coating that protects the fiber from damage and moisture.

The advantages of using optical fiber cable are:
•
•
•
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a)

It is very fast and capable of transmitting data at extremely high speed.
It has extremely low attenuation.
It offers higher bandwidth than twisted pair or coaxial cable.

The disadvantages of using optical fiber cable are:
•
•
•
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It is a single cable and very costly as compared to twisted pair and coaxial.
It is very hard or expensive to install.
Its cables are fragile i.e., more easily broken than wires.

Sa
ra

sw

at
i

H

Ethernet Cable. One of the most common types of networks is Ethernet. Originally, Ethernet cables
were coaxial (similar to cable TV wires), but now twisted-pair cables (similar to telephone wires)
are more common. Ethernet cables connect network devices such as modems, routers and adapters.
They transmit data using the Ethernet protocol.
Ethernet cable can be used to directly connect two network devices through Ethernet. These can
either be single computer or networks. Ethernet cables are commonly used for temporarily networking
two devices in the absence of a network router, switch or hub.

4.8.2 Wireless Networking
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Wireless networks utilize radio waves and/or microwaves to maintain communication channels between
computers. Wireless networking is a more modern alternative to wired networking that relies on copper and/
or fiber optic cabling between network devices. A wireless network offers advantages and disadvantages
when compared to a wired network.
The advantages of using wireless networking are:
•
•
•

Easy to install - no need to run cables throughout the building.
Users are able to move around with portable systems and stay connected.
Transmission speeds are very high.

The disadvantages of using wireless networking are:
•
•

This is less secure, as it is easier to hack into a wireless network.
Severely affected with the potential radio interference due to weather, other wireless devices, or
obstructions like walls.
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Some common applications of wireless data communication include the following:
•
•
•
•

Accessing the Internet using a cellular phone.
Establishing a home or business Internet connection over satellite.
Beaming data between two hand-held computing devices.
Using a wireless keyboard and mouse for the PC.
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Microwave. For long distance communication, microwave radio transmission is widely used as an
alternative to coaxial cable. It is used in wideband communications systems and is quite common in
the telephone system. It also requires line of sight in order to work properly. In order to allow two
way communications, two frequencies are used in two different antennas. The distance covered by
microwave signals is based upon the height of the antenna. As it is uni-directional, it is widely used
for one to one communication (unicast communication) between sender and receiver, cellular phones,
satellite networks and in wireless LANs. Television transmission also utilizes microwave transmission.
It is an electro-magnetic wave in the frequency range of about 2 to 40 GHz.
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The advantages of using microwave transmission are:
•
•
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The disadvantages of using microwave transmission are:

a)

Communication between two towers is cheaper than laying cable or fibre,
Low maintenance cost, low management cost, etc.

•

Signals from antenna may split up and transmitted in different ways to
different antennas which leads to reduce signal strength.
They are unidirectional i.e., they travel only in straight line from the source.
Therefore, repeaters are required to strengthen the signal.
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Figure 4.6 Antenna in a microwave transmitter tower.
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Radio waves, like visible light,
infrared, ultraviolet, X-rays and
gamma rays, are electromagnetic waves that do travel
through a vacuum.
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Radio wave. "Radio waves" transmit music, conversations,
pictures and data invisibly through the air, often over millions
of miles—it happens every day in thousands of different
ways, even though radio waves are invisible and completely
undetectable to humans. The radio waves have frequencies
between 1 GHz and 3 GHz. Radio waves are omnidirectional i.e., they travel in all the directions from the
source. Due to this property, transmitter and receiver need
not be aligned. For example, AM and FM radio, television,
cordless telephone, cellular phones, paging, wireless LAN,
etc. use radio waves to communicate.

Satellite. The use of satellites in communication system is very much a fact of everyday life, as it is
evidenced by the many homes or cable TV operators who are equipped with antennas or “dishes”
used for the reception of satellite television and Dish TV. Satellites are an essential part of
telecommunication systems worldwide, carrying a large amount of data and telephone traffic in
addition to TV signals. Satellites offer a number of features that are not readily available with other
means of communication. These are:
•
•

A very large area of earth is visible from satellites (about 42%) i.e., communication is possible
beyond the earth’s curvature (beyond line of sight).
Satellite offers communication with remote communities in thinly populated areas which are
difficult to access by other means of communication.
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Satellite communication ignores political as well as
geographical boundaries.
Satellite provides communication with moving aircrafts
from ground control station across the globe.
Satellite provides remote sensing i.e., detection of water
pollution, oil field, monitoring and reporting of weather
conditions etc.
A combination of three satellites, with the ability to relay
messages from one to the other could interconnect virtually
all of the earth.
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Figure 4.7 Satellite communication tower.
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Thus, a satellite communication system is economical only where the system is in continuous use and
the costs can be reasonably spread over a large number of users.
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Infrared Wave communication. Infrared (IR) wave is a type of light that is not visible to the human
eye. Infrared light lies between the visible and microwave portions of the electromagnetic spectrum.
Infrared light has a range of wavelengths, just like visible light has wavelengths that range from red
light to violet.
The infrared waves have frequencies between 300 GHz and
N ote
400 THz (Tera-Hertz = 10^12 Hertz). IR waves are used for
short range communication and use line-of-sight
Infrared waves cannot be used
propagation. It cannot pass through solid objects, like walls
outside a building for
and can be easily contained in a room. It offers very large
communication purposes,
bandwidth for use. Far infrared waves are thermal. In other
since sun's rays contain
words, we experience this type of infrared radiation every
infrared waves that can
day in the form of heat. The heat that we feel from sunlight,
interfere
with
the
fire, a radiator or a warm sidewalk is infrared.
communication.
Some of the common applications of IR waves are:
•
•
•
•
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Remote controls used for TV, DVD players and stereo system.
Devices are used for communication between keyboards, mouse, printers with PCs.
Doctors use infrared lamps to treat skin diseases and relieve the pain of sore muscles.
Photographers use film that is sensitive to infrared rays to take pictures in places where there is no
visible light.
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Bluetooth. Bluetooth is a specification for the use of low-power radio communications to wirelessly
link phones, computers and other network devices over short distances. The most common use of
Bluetooth on cell phones is to enable communication between mobile phones, laptops, PCs, PDAs,
printers, digital cameras, mouses, keyboards and wireless headsets/earpieces.
Wireless signals transmitted through Bluetooth cover short distances, typically up to 30 feet (10
meters). Bluetooth devices generally communicate at low-bandwidth at less than 1 Mbps. The key
features of Bluetooth technology are robustness, low power, and low cost. The Bluetooth specification
defines a uniform structure for a wide range of devices to connect and communicate with each other.

Wi-Fi (Wireless Fidelity). Wi-Fi is another type of wireless network that we use every day. Wireless
Internet is called Wi-Fi. It is a technology which is a way of getting broadband internet without
wires or cables. Wi-Fi allows you to connect several computers (via a wireless access point or
wireless router on home networks) at once, anywhere in the house, business networks, public hotspots,
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or if you have a laptop, to even use your computer
in the garden. It is always connected to the Internet,
much like DSL through a Wi-Fi card or internet card.
It uses radio waves, just like TV or mobile phones.
You may sometimes hear this zone referred to as a
WLAN (Wireless Local Area Network) or Wi-Fi area.
Wi-Fi wireless networks are easy to set up and
inexpensive. Wi-Fi provides high bandwidth as the
speed of internet is an important factor. Today
wireless internet and communication emerges using
Wi-Fi hotspot and WiMAX.

Internet
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Figure 4.8 A simple Wi-Fi network.
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To create a Wi-Fi connection, for different computers you need different Wi-Fi hardware for different
computers. These are:
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Desktop Wireless Wi-Fi Card enables Desktop Computers to connect to Wi-Fi network available in
the area. This kind of network is mostly used in Colleges and Universities, libraries etc. Wi-Fi desktop
cards are mostly plugged in Mother Board on PCI slot.
Wi-Fi cards are used in laptops / notebooks to connect to wireless internet around through Wi-Fi
network. Every laptops now comes with built in Wi-Fi enabled feature.
Wireless Wi-Fi routers is used to connect clients (having Wi-Fi cards) with server to provide high
speed internet and file sharing with server and other clients.
Wi-Fi SUB adapters are used with Desktop/Laptop computers for those who do not have wi-fi card
already into their systems. They can use USB Wi-Fi dongle which connects to USB port on systems
and performs as Wi-Fi cards.
Almost all handsets and PDAs/Smartphone manufactures install Wireless network card to their
products. These mobile devices scan Wi-Fi network around, if found can connect to network for
Surfing and file sharing.
Laptop/Notebook with
built-in WiMax adapter

Residential
Internet access
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Wi-Fi Hotspot. The term Hotspot is used to
define an area or place where Wi-Fi Internet
access is available to mobile devices like your
laptop or smartphone. In these places a router
is connected to an Internet Service Provider. The
Wi-Fi hotspot places are just like cafes, libraries,
airports, and hotels. The speed of Wi-Fi Hotspot
depends on your network and router.
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WiMax. Wimax (Worldwide Interoperability for
Microwave Access) is a wireless
communication standard for broadband
wireless access (BWA) networks.

WiMax
link

Wi-Fi
hotspot

WiMax
network

Internet

Base
Station
Figure 4.9 A WiMax network.

It offers a far greater signal range than the 100 feet provided by most conventional Wi-Fi modems.
The data transfer rate is about 30 to 40 Mbps (Megabits per second). WiMax also has a range of up
to 30 miles. The technology is used in the form of a telephone cable, wireless device (mobile tower)
or other broadcasting technology. Almost all Internet Service Providers used this technology to
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connect home, offices, and other public places for wireless communication. 3G utilized WiMax and
Wi-Fi as separate wireless technologies.
Both W-Fi and WiMax supports VoIP protocol.

4.9 Cloud Networking
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Cloud networking is a type of infrastructure where network capabilities and resources are available on
demand through a third-party service provider that hosts them on a cloud platform. The network resources
can include virtual routers, firewalls, and bandwidth and network management software, with other tools
and functions becoming available as required. Companies can either use cloud networking resources to
manage an in-house network, or use the resources completely in the cloud.
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4.10 Client Server Concepts

a)
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In the past, the Internet interface for businesses has been written in C++, Visual Basic, or PowerBuilder. The
database behind the interface typically has been Microsoft Access or Oracle. Java is starting to change all
that with the name as client-server.
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Figure 4.10 Client-server network.
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A computer system, which provides general user services over the network, is called host machine or
host computer. This machine runs on the users program. A host is a computer, connected to other computers
for which it provides data or services over a network. In theory, every computer connected to a network acts
as a host to other peers on the network. In essence, a host reflects the logical relationship of two or more
computers on a network.
Let us clarify this, suppose you want to download an image from another computer on your network,
that computer is “hosting” the image and therefore, it is the host computer. On the other hand, if that same
computer downloads an image from your computer, your computer becomes the host computer. So, in a
network, the host computer can either be a server, a client or both.

•

Client. A client is a computer hardware device or software or a person or a computer that accesses
a service made available by a server. The server is often (but not always) located on a separate
physical computer. For example, a client is a computer that has software that enables it to send
requests to the server for a particular service, e.g. your computer has a web browser that enables
you to access e-mail.
Server. A server is a physical computer dedicated to run services to serve the needs of other
computers when they request it. The resources and services are like; file location, database, internet
(web access), email exchange, printer, etc. When a request is made by a client, the server will take
the request and make sure that the request is valid. If OK, then the server serves the request to its
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client. The server can make a request from the client as well to verify the status of the request. So,
a server is also called a high-performance host.
Depending on the service that is running, it could be a file server, database server, home media
server, print server, or web server. For example, a server is a computer that has software that
enables it to receive requests from a client and provide required services, e.g., e-mail.
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At a particular time in a network, a host might be acting as a server i.e., (it is providing certain services
in that network), and also act as a client, i.e., it is requesting and receiving certain services from other hosts
in the network.
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4.11 Network Topologies
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The pattern of interconnection of nodes in a network is called topology. That is, a computer network topology
is the physical communication scheme used by the connected devices. There are a number of factors which
should be considered before choosing the topology, the most important of which are: cost, flexibility and
reliability.
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4.11.1 Bus Topology

The advantages of Bus topology are:
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a)

This topology consists of a single length of the transmission medium
onto which the various nodes are attached (see Figure 4.11). Bus
network works with very limited devices. Performance issues are
likely to occur in the Bus topology if more than 12-15 computers are
added in a Bus Network.

Figure 4.11 Bus topology.
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(a) Short cable length. As there is a single common data path connecting all the nodes, the bus topology
allows a very short cable length to be used. This decreases the installation cost, and also leads to a
simple, easy to maintain, wiring layout.
(b) Resilient Architecture. The Bus architecture has an inherent simplicity that makes it very reliable
from the hardware point of view.
(c) Easy to Extend. Additional nodes can be connected to an existing bus network at any point along
its length. More extensive additions can be achieved by adding extra segments connected by a
type of signal amplifier known as repeater.

ew

The disadvantages of Bus topology are:
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(a) Fault diagnosis is difficult. Although the bus topology is very simple, but in this topology fault
detection is very difficult. In most of the LANs band on the bus, control of the network is not
centralized in any particular node. This means that detection of a fault may have to be performed
from many points in the network.

(b) Fault isolation is difficult. If the fault in the node is detected, the node can simply be removed but
if the fault is in the network medium itself, an entire segment of the bus must be disconnected.

(c) Nodes must be intelligent. Each node on the network is directly connected to the central bus. This
means that some way of deciding who can use the network at any given time must be performed
in each node. It tends to increase the cost of the nodes irrespective of whether it is performed in
hardware or software.
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4.11.2 Ring Topology
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The ring topology is also called loop. In this case, each node is connected
to two and only two neighbouring nodes (see Figure 4.12). Data is
accepted from one of the neighbouring nodes and is transmitted onwards
to another. In a ring network, all the communication messages travel in
the same direction whether clockwise or anti-clockwise. After passing
through each node, it returns to the sending node, which removes it.
Any damage to any cable or device can result in the breakdown of the
whole network.

Figure 4.12 Ring topology.

The advantages of Ring topology are:
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The disadvantages of Ring topology are:

a)
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(a) Short cable length. In ring topology, less connections are needed which increases network reliability.
The amount of cable needed in this topology is comparable to bus and small relative to star.
(b) No wiring closet space required. Since there is only one cable connecting each node to its immediate
neighbour, it is not necessary to allocate space in the building for wiring closets.
(c) Suitable for optical fibers. In ring topology traffic travels in one direction, so it is easy to use optical
fibers as a medium of transmission. Use of optical fiber increases the speed of transmission.
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(a) Node failure causes network failure. Since each node in this network is connected to its
neighbouring node and data travels through each node so, there is one traffic flow until defective
node is removed.
(b) Difficult to diagnose faults. Due to the fact that failure of one node will affect others, it is very
difficult to diagnose the fault in this network. We have to check each and every node to know
which node is faulty.
(c) Network reconfiguration is difficult. The ring topology causes problem when one decides to extend
or modify the geographical scope of the network.
(d) Topology affects the access protocols. Each node on a ring has a responsibility to pass on the data
that it receives. This means that the access protocols must be taken into account. Before a node
can transmit its own data, it must ensure that the medium is available for use.

4.11.3 Star or Radial Topology
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This topology consists of a central node (see Figure 4.13) to which
all other nodes are connected by a single path. It is used in most
existing information networks involving data processing or voice
communications. All the computers in the star topology are connected
to central devices like hub, switch or router.
Figure 4.13 Star topology.

The functionality of all these devices is different. In this case, multiple terminals are connected either to
a host computer system or to a terminal length of coaxial cable per terminal. Star topologies can be implemented
in home, offices or even in a building. As compared to the bus topology, a star network requires more
devices and cables to complete a network. The star topology uses wiring closets.
The advantages of Star topology are:
(a) Ease of Service. The star topology has a number of concentration points i.e., at the central node or
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at intermediate wiring closets. They provide easy service or reconfiguration of the network.
(b) One device per connection. In star topology, failure of a single connection typically involves
disconnecting one node from an otherwise fully functional network.
(c) Centralized control/problem diagnosis. In this topology central node is connected directly to every
other node in the network means that faults are easily detected and isolated.
(d) Simple access protocols. Any given connection in the star network involves only the central node
and one peripheral node. Thus, in star network, access protocols are very simple.
The disadvantages of Star topology are:
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(a) Long cable length. Because each node in star topology is directly connected to the centre, the star
topology necessitates a large quantity of cables. This increases installation cost, and is also difficult
to maintain.
(b) Difficult to expand. The addition of new node to a star network involves a connection all the way
to the central node. Problems can arise if a longer cable length is needed or an unanticipated
concentration of nodes is required.
(c) Central node dependency. If the central node in a network fails, the entire network is rendered
inoperable.
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4.11.4 Tree Topology
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The tree topology is a modified form of bus topology. Tree
topologies are comprised of multiple star topologies
together onto a bus. The tree like structure allows you to
have many servers on the network and you can branch out
the network in many ways (see Figure 4.14). Only the hub
devices can connect directly with the tree bus and each
hub functions as a root of the tree of the network devices.
The best-known example is IBM’s personal computer.

Figure 4.14 Tree topology.
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The advantages of Tree topology are:
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(a) Easy to extend. As the tree is divided into sub units, it is easier to add new nodes or branches to it.
(b) Fault isolation. It is possible to disconnect whole branches of the network from the main structure.
This makes it easier to isolate a defective node.
The disadvantages of Tree topology are:

ew

(a) Dependent on the root. If the head end device fails to operate, the entire network is rendered
inoperable. In this respect, the tree suffers from the same reliability problems as the star.

N

4.11.5 Mesh Topology

@

Mesh topology is a group of nodes which are all connected to each other. Many types of connections are
possible in a mesh topology. Every single node is connected to the other nodes in a mesh topology and the
chances of connection breakdown are minimal. Mesh topology is mostly used on a WAN.
The advantages of Mesh topology are:
(a) Each connection can carry its own data load.
(b) Fault can be diagnosed easily.
The disadvantages of Mesh topology are:
(a) Installation and configuration is difficult.
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(b) Cabling cost is more.

4.12 Network Components/Devices
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In computer network technology, there are several types of networks that range from simple to complex
level. However, in any case in order to connect computers and other devices, we need some components that
can share information. Network devices are components used to connect computers or other electronic
devices together so that they can share files or resources like printers or fax machines. Devices used to set up
a Local Area Network (LAN) are the most common type of network devices used by the public. A LAN
requires a hub, router, cabling or radio technology, network cards, and if online access is desired, a
high-speed modem.
To complete a computer network, it requires the following devices, but some of them are optional.
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Network Interface Card (NIC). This is a primary device (Network adapter) that enables a computer
to talk with other computer or another network. In computer networking, a Network Interface Card
(NIC) is used to connect your computer to a local data network or the Internet. It also provides the
hardware interface between a computer and a network. Every NIC (Network Interface Card) has a
48-bit globally unique identifier called as MAC Address (Media Access Control Address) burned
into its ROM chip. This MAC address is used to deliver Ethernet Frames (packets) to a computer.
There are two types of network cards: wired and wireless.
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Figure 4.16 Wireless network interface card.

The wired NIC contains cables and connectors as a
medium of data transfer. The cables are named as
Ethernet connection. Ethernet connection is a
standard known as RJ-45 connector for computer
network technologies that describes both hardware
and communication protocols. Since Ethernet is so
widely used, most modern computers have a NIC built
into the motherboard.
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Figure 4.15 Network interface card.
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Wireless or Wi-Fi adapter is a device that provides
wireless network connectivity to a laptop or a desktop
computer or smartphones. These adapters are
available in the form of USB connectors. 3G and 4G
cellular wireless adapters (broadband cards) also
provide wireless services that smartphones use.
Modem. Computers use modems to communicate with
each other over a network. The primary piece of hardware
you need is a modem. Modem is the short form for Modulator/Demodulator. This is a device
which is used to convert the digital signals of the sending computer to analog signals that can be
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transmitted over telephone lines. Before sending the analog signal to destination computer, another
modem converts it into digital signal and processed by the receiving computer and is called
demodulation. The Figure 4.17 illustrates the conversion technique.
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Internal Modem. Internal Modem is the device installed in
the desktop or laptop computer to communicate over a
network with other connected computers. There are two types
of features for internal modem: dial-up and Wi-Fi.
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A broadband modem is a type of digital modem used with high-speed DSL (Digital Subscriber Line) or
cable Internet service.
Cable modems connect a home computer (or network of home computers) to residential cable TV
service, while DSL modems connect to residential public telephone service. A USB wireless modem or USB
data card is a device that provides Internet access by connecting to cellular towers, similar to your cellular
phone. USB modem is one which can be plugged to USB rather than
22 Mbps Wireless
the Ethernet port. It can be wired or wireless. If you want an Internet
cable/DSL Router
connection, you must have a modem. Depending upon how your
computer is configured and your preferences, you can choose a modem
from the following:

a)

Cable or DSL
modem
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Internal modems are cheaper than external modem. They use
the power of the computer. Internal modems are activated
when you run a communication programme or start a browser
and are turned off when you exit the programme.

Ethernet adapter
(NIC)
Figure 4.18 A DSL modem Usage.

External Modem. External modems have their own power supply and connect with a cable to a
computer's serial port or USB cable. The telephone line plugs into a socket on the rear panel of the
modem. DSL modems are the external modems which are used in the broadband connections.
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PC Card Modem. A PC Card is a credit card-size memory or I/O device that fits into a personal
computer, usually a notebook or laptop computer. Probably the most common use of a PC Card is
the telecommunications modem for notebook computers.

Figure 4.19 An internal modem.

Figure 4.20 An external modem.
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USB Modem

A USB wireless modem or USB data card is a device that provides Internet access by connecting to cellular
towers, similar to your cellular phone. USB modem is one which can be plugged to USB rather than the
Ethernet port. It can be wired or wireless. Generally, USB modems (or Data Card or Dongle) contain a SIM
card and it is wireless and works on mobile networks. These services are provided by companies like, TATA
Photon +, Reliance, BSNL, MTS, Airtel, Aircel, etc. The salient features of these devices are:
Strong network coverage
Easy to setup
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Roaming
Available on prepaid as well as postpaid
Attractive prices & tariff plans
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Nowadays, you can use 3G or 4G mobile data cards to access Internet
anytime and anywhere you want. Also, most smartphones uses these
communications standards for faster Internet access. The download speeds
of initial 4G networks could be around 5-7 times those for existing 3G
networks. This means a music album taking 20 minutes to download on a 3G
phone will just take over 3 minutes on 4G.

Figure 4.21 Data card.
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RJ-11 Connector. The RJ-11 is the short form for Registered Jack-11. RJ-11 Connector is commonly
known as a phone connector, phone jack or phone line. It has four or six wire connections and it is
primarily used for telephones and computer modem connectors.
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RJ-45 Connector. RJ-45 Connector is short form for Registered Jack-45, an eight-wire connector
that is used commonly to connect computers onto a local-area network (LAN), and for telephony
applications especially Ethernets. It is also used for serial
connections in special cases. These connectors are attached to a
Network card or Network device such as a Network Hub/Switch.

ou
se

Ethernet Card. Ethernet card is another name of Network
Interface Card. The Ethernet card was created to build a Local
Area Network (LAN). Once Ethernet cable is connected to the
Ethernet cards of two or more computers over the LAN, one can
transfer files and data.

H

Figure 4.22 Ethernet card.
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Hub. A hub is a network device which enables more than one computer (host) to interconnect on a
network. A hub is nothing but a multi-port repeater, with more than 2 ports. Hub is commonly used
to connect segments of a LAN (Local Area Network). A hub contains multiple ports. When a packet
arrives at one port, it is copied to the other ports so that all segments of the LAN can see all packets.
Hub acts as a common connection point for devices in a network. They are widely used for creating
home, office and other networks.

Desktop

N

Database

@

Hub
Laptop
Printer
Figure 4.23 A Hub in a computer network.

Figure 4.24 An 8 port hub.

Figure 4.25 A 24 port hub.
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There are two types of hubs: active hub and passive hub.
Active Hub. The active hubs can be cascaded to connect 8 connections to which passive hubs, file
servers or another active hub can be connected. The maximum distance covered by an active hub
is about 2000 ft.

•

Passive Hub. In the passive hub, there is a passive distribution point which does not use power or
active devices in a network to connect up to 4 nodes within a very short distance. The maximum
distance covered by a passive hub is about 300 ft.
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The main function of hub is to share resources like files, printer, scanner, or Internet access over a
network (say LAN).
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Switch. A switch (switching hub) is a network device which is used to interconnect computers and/
or devices on a network. They are relatively inexpensive and offer better performance than a hub. A
network switch also connects computers to each other, like a hub. The switch differs from a hub in
the way it handles packets of data. The switch filters and forwards data packets across a network.
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Figure 4.26 A switch in a computer network.

It allows dozens of devices to connect.
It allows control of who has access to various parts of the network.
It allows you to monitor usage.
It allows communication (within your network) that is even faster than the internet.
High-end switches have pluggable modules to tailor them to network needs.
It allows connected machines to exchange mails and messages with one another.
It allows client computers to store files on a file server.
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When a switch receives a packet of data, it determines what computer or device the packet is intended
for and sends it to that computer only. It does not broadcast the packet to all computers as a hub does
which means bandwidth is not shared and makes the network much more efficient. For this reason
alone, switches are usually preferred over a hub.
Unlike a standard hub which simply replicates what it receives on one port onto all the other ports,
a switching hub keeps a record of the MAC addresses of the devices attached to it. When the switch
receives a data packet, it forwards the packet directly to the recipient device by looking up the MAC
address. Switches are more intelligent than the hubs. A switch has a number of advantages:

Router. A router is a special purpose device (hardware) that handles the connection between two or
more networks either through Ethernet cables (wired) or a wireless connection.
A router is a network device that serves two primary functions:
1. It connects multiple computers, phones, tablets, or other devices to form a managed local area
network, and
2. It provides Internet access to all of the compatible devices that are connected to the router.
A router links the computers to the Internet from modem. This is known as a home network. Router
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Wireless port for PC/Laptop
(Send Wi-Fi across your home)
Internet Port
(WAN)
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is mainly a Network Layer device. It
routes data packets based on their
Internet Protocol addresses and
assumes that all of the attached
devices on the networks use the same
communication architecture and
protocols.
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Power
USB 3.0 Port
Connector
Reset button
(Restore settings)
Figure 4.27 A wireless router with its ports.

Wi-Fi Devices
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Modem

Wired Devices

Router
Smartphone

Figure 4.28 Working of a wireless router.
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A router is connected to at least two networks, commonly two LANs or WANs (Wide Area Networks)
or a LAN and its ISPs (Internet Service Provider’s) network.
You know that a modem is the device that communicates with your Internet Service Provider over
the telephone or cable line. So, the difference is that a modem is used to connect to the internet, and
a router is used to deliver the internet information to wired and wireless devices.
Nowadays, many modems include a built-in router functions as well as modem functions. For
example, Devices that connect to your router are the computers, tablets, smartphones, DVRs, game
systems, etc.

@

N

Repeater. As signals travel along a network cable (or any other medium of transmission), they
degrade and become distorted in a process that is called attenuation. A device called repeater is
used to strengthen, regenerate data and voice signals to travel longer distances over a network.The
main function is to receive a network signal from one LAN terminal cable segment and to regenerate
and retransmit the signal as it is in its original strength over one or more other cable segment.
Bridge. A bridge is a hardware device for linking two networks (see Figure 4.30) that work with the
same protocol. A bridge is used to connect two LANs of same types, which are physically separated
but logically same by reading the MAC addresses of source and destination. It is also used for
interconnecting two LANs working on the same protocol. A bridge between two LANs receives
messages from both the networks, checks their destinations, and transmits the message to required
LAN.
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Gateway. A gateway device connects or links the LAN with the internet. The gateway works like a
portal among two programs by means of communications between protocol and permit them to
share data on same computers or among different computers and even in different networking models.
They basically work as the messenger agents that
take data from one system, interpret it, and transfer
Database
it to another system. Gateways are also called
Server
protocol converters and can operate at any network
layer. Gateways are generally more complex than
Bridge
switch or router. If you are using DSL connection
(with telephone line) then you must need a DSL
LAN
LAN
modem in your network. The DSL modem acts
like a gateway to provide wireless network. The
gateway also gives us entry into different networks
so we can send email, look at Web pages, buy
things online, and more.

a)

Figure 4.30 A bridge links a server with two LANs.

(In
di

P
oints to R
emember
Points
Remember

@

N

ew

Sa
ra

sw

at
i

H

ou
se

1. A network is an interconnected collection of autonomous computers.
2. LAN is a digital communication system cable for interconnecting a large number of computers, terminals
and other peripheral devices confined to relatively small areas such as a building or a group of buildings.
3. Wide area network spans a large area— possibly several continents.
4. The World Wide Web is a collection of millions of files stored in thousands of computers (called Web
servers) all over the world.
5. The term baud or baud rate describes the signalling intervals on a line and was named after French
inventor Emile Baudot.
6. The baud rate is a measure of the modulation rate, the number of discrete signalling events per second—
not of the data transfer rate.
7. A unit of data rate is 1 kilo bytes per second = 1000 bits per second. This contrasts with units of storage
where 1 Kb = 1024 bits (note upper case K).
8. MIPS (Millions of bits per second) is a unit of data rate. 1 Mb/s = 1,000,000 bits per second (not 1,048,576).
9. The concept of Internet bandwidth refers to the amount of data that may be transferred over an Internet
connection per second.
10. Ethernet can carry 10 Mbps. In computers, data transfer is often measured in bytes per second.
11. In digital signals, the sequence of voltage pulses is represented in binary form. These signals are either
high or low, no intermediate phase is there in the digital signals. Computer generated data is digital.
12. Bluetooth is a specification for the use of low-power radio communications to wirelessly link phones,
computers and other network devices over short distances.
13. Broadband is a type of data transmission (with different types of internet connections) in which a single
medium (wire) can carry several channels at once.
14. Wi-Fi is a technology which is a way of getting broadband internet without wires or cables.
15. WiMAX (Worldwide Interoperability for Microwave Access) is a wireless communication standards for
broadband wireless access (BWA) networks.
16. When the digital data are to be sent over an analog facility, the digital signals must be converted to
analog signals. These converted data are called analog data.
17. The pattern of interconnection of nodes in a network is called the topology.
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19.
20.
21.

The device that converts data from digital to analog form and vice versa is called modem.
The technique, which converts digital signal to analog form, is known as modulation.
The process to convert analog signal into digital form is called demodulation.
Network Interface Card (NIC) is used to connect your computer to a local data network or the Internet. It
also provides the hardware interface between a computer and a network.
Hub is a powered distribution point with active devices which drive distant nodes up to 1 kilometer away.
There are two types of hubs: active hub and passive hub.
Repeater is used to regenerate data and voice signals.
A bridge is used to connect two LANs which are physically separate but logically same.
Router is used to load balance between various paths that exist on networks. Routers can attach different
networks physically.
A gateway is a node (router) in a computer network, a key stopping point for data on its way to or from
other networks.
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SOLVED EXERCISES

What is network?
A network is an interconnected collection of autonomous computers.
What is the use of networking?
Networking is necessary for the following reasons:
(i) To share computer files.
(ii) To share computer peripheral.
(iii) To enable different computers to communicate with each other.
(iv) To improve communication speed and accuracy.
(v) To reduce cost of transfer.
Write down some basic terminologies of networking.
Nodes (workstations). The different terminals attached to the network and which share the
resources of the network are called nodes. When we attach a computer with a network, it becomes
the workstation of the network.
Server. A server is a computer program that provides services to other computer programs (and
their users) in the same or other computers (nodes).
State two reasons for which you may like to have a network of computers instead of having
stand-alone computers.
The reasons are:
· To share computer resources like printer, modem, database, etc.
· To transfer data safely and quickly.
Mention one advantage of networking.
[AI 2001]
The networking facilitates sharing of computer gadgets and programs, messages and then makes the
information available at one site to others.
What is WWW?
The World Wide Web is a collection of millions of files stored in thousands of computers (called Web
servers) all over the world.
What can a user do with WWW?
Using WWW a user can download files, listen to sounds, and view video files and jump to other
documents or websites by using hypertext links.
Name two communication channels for network.
The two communication channels are twisted pair cable and coaxial cable.
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9. What is the difference between WAN and MAN?
[AI 2000, Comptt. 2000, AI 2003]
Ans. The points of difference between WAN and MAN are:
(i) In MAN, the distance between the nodes is limited i.e., up to one small city or town. But there is
no upper limit in WAN.
(ii) WAN operates at much higher speed than MAN.
10. What is the difference between LAN and MAN?
[Delhi 2000]
Ans. LAN and MAN are different in their geographical area and the speed of transfer. LAN is restricted to
one building or nearby two or three buildings but MAN can cover one Metropolitan i.e., from one
small city to one town.
11. Which type of network (out of LAN, PAN and MAN) is formed, when you connect two mobiles
using Bluetooth to transfer a picture file?
[Delhi 2014]
Ans. PAN
12. Two doctors in the same room have connected their Palm Tops using Bluetooth for working
on a group presentation. Out of the following, what kind of Network they have formed?
LAN, MAN, PAN, WAN
Ans. PAN
13. What is the difference between LAN and WAN?
[Delhi 2003]
Ans. The points of difference between LAN and WAN are:
(i) In LAN, the distance between the nodes is limited. But there is no upper limit in WAN.
(ii) The maximum speed of a LAN can be 1000 megabits per second, while the speed of a WAN can
go up to 150 megabits per second. This means that the speed of a WAN is one-tenth of the speed
of a LAN. A WAN is usually slower because it has lower bandwidth.
14. What is the difference between LAN and Internet?
Ans. LAN is confined to one or two nearby buildings but Internet has no specific geographical area. Internet
is the collection of different LANs. It is an example of WAN.
15. Give two examples of PAN and LAN type of networks.
[Delhi 2016]
Ans. PAN type network: Bluetooth (i.e., mobile, computer, TV, etc.),
LAN type network: University campus, School, Factory, Office, etc.
16. What do you understand by backbone network?
[Delhi 2001]
Ans. When we connect a number of LANs to form one WAN, the network which is used as a backbone to
connect the LANs is called backbone network.
17. Daniel has to share the data among various computers of his two office branches situated in
the same city. Name the network (out of LAN, WAN, PAN and MAN) which is being formed in
this process.
[CBSE Sample Paper 2016-17]
Ans. The network is MAN.
18. What was the role of ARPANET in computer network?
[Delhi 2010, AI 2010]
Ans. The first computer network was jointly designed by the Advanced Research Projects Agency (ARPA)
and Department of Defence (DoD) in 1969 and was called ARPANET. It was an experimental project,
which connected a few computers of some of the reputed universities of USA and DoD. ARPANET
allowed access and use of computer resource sharing projects.
19. Differentiate between Internet and Intranet.
[Delhi 2006]
Ans. Internet is a network of computer networks which operate world-wide using a common set of
communication protocols. Intranet is an inter-connected network within one organization that uses
Web technologies for the sharing of information internally.
20. What is cloud computing?
Ans. Cloud computing means storing and accessing data and programs over the Internet instead of your
computer's hard drive. The cloud is just a metaphor for the Internet.
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21. State two benefits of cloud computing.
Ans. Two benefits are:
·
Increased security at a much lesser cost.
·
Easy to maintain.
22. Write five characteristics of cloud computing.
Ans. Characteristics of cloud computing are as follow:
·
On-demand self-service by consumers
·
Broad access via the network
·
Resource pooling of physical and virtual resources
·
Rapid scaling of capacity
·
Enhanced transparency of usage via metrics
23. Define the term Bandwidth. Give any one unit of Bandwidth.
Ans. Bandwidth refers to the volume of information per unit of time that a transmission medium (like an
Internet connection) can handle. For digital devices, the bandwidth is usually expressed in bits per
second (bps) or bytes per second. For analog devices, the bandwidth is expressed in cycles per second,
or Hertz (Hz).
25. A company wants to form a network on its five computers with a server within the company
premises. Is star topology suited for company? Why /Why not?
Ans. Yes, star topology will be suited for the company. It is because, star topology uses one device per
connection and it is easy to access resources speedily.
29. What is Star topology?
Ans. This topology consists of a central node to which all other nodes are connected by a single path. It is
the topology used in most existing information networks involving data processing or voice
communications, e.g., IBM-370 installations.
30. Mention one difference between Circular and Star topologies in networking.
Ans. The differences are:
·
In circular topology short cable length and less connections are needed which increase network
reliability.
·
The amount of cable needed in this topology is comparable to bus and small relative to star
topologies.
·
The star topology has: One Device per connection and Long cable length.
31. Mention one difference between Linear and Star topologies in networking.
Ans. The linear topology has short cable length and easy to extend.
The star topology has one device per connection and easy to access.
32. Briefly mention two advantages and disadvantages of Ring topology in network.
Ans. Advantages of Ring Topology:
(i) Each node gets to send the data when it receives an empty token. This helps to reduce chances of
collision. Also in ring topology all the traffic flows in only one direction at very high speed.
(ii) There is no need for network server to control the connectivity between workstations.
Disadvantages of Ring Topology:
(i) Node failure causes network failure. If one workstation or port goes down, the entire network
gets affected.
(ii) Network is highly dependent on the wire which connects different components.
33. Give two advantages and two disadvantages of the following network topologies:
(i) BUS
(ii) Tree.
Ans. (i) Advantages of BUS topology: (1) Short Cable length, and (2) Easy to extend.
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Disadvantages of BUS topology: (1) Fault diagnosis is difficult, and (2) Nodes must be intelligent
to select the data sent.
(ii) Advantages of TREE topology: 1. Easy to extend, and (2) Fault isolation is easy.
Disadvantages of TREE topology: (1) Dependent on the root computer, and (2) Complex access
protocols.
Give two advantages and two disadvantages of the following network topologies:
(i) Star
(ii) Tree.
(i) Advantages of STAR topology: (1) One Device per connection, and (2) Easy to access.
Disadvantages of STAR topology:
(1) Long cable length, and
(2) Central node dependency
(ii) Advantages of TREE topology: (1) Easy to extend, and (2) Fault isolation is easy.
Disadvantages of TREE topology: (1) Dependent on the root computer, and (2) Complex access
protocols.
Identify the type of topology on the basis of the following:
[CBSE Sample Paper 2016-17]
(i) Since every node is directly connected to the server, a large amount of cable is needed
which increases the installation cost of the network.
(ii) It has a single common data path connecting all the nodes.
(i) Star topology.
(ii) Bus topology.
Give some advantage of using Star topology over Bus topology.
Advantages are:
·
As compared to Bus topology, in Star topology, failure of one node or link doesn’t affect the rest
of network.
·
Easy to connect new nodes or devices in Star topology than Bus topology.
·
As the nodes in Star topology are centrally managed, it helps in monitoring the network easily.
What is a bridge?
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Ans. A bridge is used to connect two LANs, which are physically separated but logically same.
38. What are repeaters?
Ans. Repeater is used to regenerate data and voice signals when they become weaker before reaching
destination node. Repeater reads the incoming packet and amplifies it and transmits it to another
segment of the network.
39. Two neighbourhood schools, at a distance of 120 metres from each other, decide to join their
LANs using UTP cable so that they can share their e-learning resources. But after joining their
LANs they are not able to share the resources due to loss of signal in-between. Which device
should they use so that signal is amplified in-between?
Ans. Repeater.
40. What are Routers?
Ans. On internet, it is not necessary that all the packets will follow the same path from source to destination.
A special machine called router tries to load balance between various paths that exist on networks.
Routers can attach physically different networks.
41. What is the purpose of using the MODEM?
Ans. The modem is used to convert digital data into analog form and vice versa.
42. Explain the significance of the name given to the modem in terms of modulation and
demodulation.
Ans. Modulation means converting digital signals to analog signals and transfer over the cables and
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demodulation means reverting back the analog signals to digital signals at the recipient computers.
43. What is a Gateway?
Ans. Gateway is a special machine, which allows different electronic networks to talk to Internet that uses
TCP/IP.
44. Compare coaxial and optical fiber cable.
Ans. Coaxial cable. It consists of a solid wire core surrounded by one or more foil or braided wire shields,
each separated from the other by some kind of plastic insulator. It is mostly used in the cable wires.
Optical fibre cable. It consists of thin strands of glass or glass-line material which are so connected
that they carry light from source at one end to destination at the other end. The main advantage of
this cable is its complete immunity to noise. But this cable is very expensive as compared to the
coaxial cable.
45. Write an advantage and a disadvantage of using optical fibre cable.
Ans. The advantage of optical fibre is that it is free from any type of disturbance like noise distortion. The
disadvantage of the optical fibre cable is that it is very costly.
46. Write two advantages of using an optical fibre cable over an Ethernet cable to connect two
service stations, which are 190 m away from each other.
[Delhi 2013]
Ans. Two advantages are:
·
Greater bandwidth. Fibre provides far greater bandwidth than copper and has standardized
performance up to 10 Gbps.
·
Low attenuation and greater distance. As the fibre optic signal is made of light, very little
signal loss occurs during transmission, and data can move at higher speeds and greater distances.
47. Differentiate between communication using Optical Fiber and Ethernet Cable in context of
wired medium of communication technologies.
[AI 2017]
Ans. The differences are:
·
Ethernet cables are comprised of multiple copper wires twisted together that transmit digital
information using electrical signals whereas Fibre optic cables are made up of many thin strands
of glass that transmit data using light signals.
·
The bandwidth of Optical Fibre is usually higher than that of Ethernet.
·
Optical fiber transmits data faster than copper Ethernet cable.
·
Optical fiber cable is more effective over longer distances due to the technology used to transmit
data than Ethernet cable.
48. Out of the following, which is the fastest (i) wired and (ii) wireless medium of communication?
Infrared, Coaxial Cable, Ethernet Cable, Microwave, Optical Fiber
[AI 2015]
Ans. Fastest wired medium: Optical Fiber.
Fastest wireless medium: Infrared or Microwave.
49. What is access point in computer network?
Ans. An Access Point is a wireless network device that acts as a portal for devices to connect to a local
area network. Access points are used for extending the wireless coverage of an existing network and
for increasing the number of users that can connect to it. In most houses, the access point is a wireless
router, which is connected to a DSL or cable modem.
50. Write two advantages of 4G over 3G Mobile Telecommunication Technologies in terms of speed
and services.
[Delhi 2016, CBSE Sample Paper 2015-16]
Ans. Advantages are:
·
The speed of 4G is approximately 100 mbps and 3G is approximately 2 mbps.
·
4G uses LTE Tube mobile broadband and 3G data services with multimedia.
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51. Which of the following is not a transmission medium:
(i) Telephone lines
(ii) Coaxial cable
(iii) Modem
(iv) Microwave systems
Ans. (iii) Modem
52. Which of the following units measures the speed with which data can be transmitted from
one node to another node of a network? Also, give the expansion of the suggested unit. [AI
2007]
(i) KMph
(ii) Mbps
(iii) MGps
Ans. (ii) Mbps is the unit which measures the speed with which data can be transmitted from one node
to another node of a network. Mbps stands for Megabits per second.
53. Which of the following are not a unit for data transfer rate?
(i) bps
(ii) abps
(iii) gbps
(iv) kbps
(v) sbps
Ans. (ii) abps
(v) sbps
55. Ravya Industries has set up its new centre at Kaka Nagar for its office and web based activities.
The company compound has 4 buildings as shown in the diagram below:
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Centre to centre distance between various buildings is as follows:
50 m

Raj Building to Fazz Building

60 m

Fazz Building to Jazz Building

25 m

ew

Harsh Building to Raj Building
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Harsh Building to Fazz Building

125 m

@

N

Jazz Building to Harsh Building
Raj Building to Jazz Building

90 m

Number of Computers in each of the building is as follows:
Harsh Building

15

Raj Building

150

Fazz Building

15

Jazz Building

25

Jazz
Building
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(a) Suggest a cable layout of connections between the buildings.
(b) Suggest the most suitable place (i.e., building) to house the server of this organization with
a suitable reason.
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(c) Suggest the placement of the following devices with justification:
(i) Internet Connecting Device/Modem
(ii) Switch
(d) The organization is planning to link its sale counter situated in various parts of the same
city, which type of network out of LAN, MAN or WAN will be formed? Justify your answer.
Ans. (a) The layout is:
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(b) The most suitable place/block to house the server of this organization would be Raj Building, as
this block contains the maximum number of computers, thus decreasing the cable cost for most of
the computers as well as increasing the efficiency of the maximum computers in the network.
(c) (i) Raj Building
(ii) In both layouts, a hub/switch each would be needed in all the buildings, to interconnect the
group of cables from the different computers in each block.
(d) The type of network that shall be formed to link the sale counters situated in various parts of the
same city would be a MAN, because MAN (Metropolitan Area Networks) are the networks that
link computer facilities within a city.
56. The Great Brain Organization has set up its new Branch at Srinagar for its office and web based
activities. It has 4 Wings of buildings as shown in the diagram:
[Delhi 2005]

Wing X

Wing U

Center to center distance between various blocks
Wing X to Wing Z

50 m

Wing Z to Wing Y

70 m

Wing Y to Wing X

125 m

Wing Y to Wing U

80 m

Wing X to Wing U
Wing Z to Wing U

175 m
90 m
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50
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(i) Suggest most suitable cable layout of connections between the Wings and topology.
(ii) Suggest the most suitable place (i.e., Wing) to house the server of this organization with a
suitable reason, with justification.
(iii) Suggest the placement of the following devices with justification:
(1) Repeater
(2) Hub/Switch
(iv) The organization is planning to link its head office situated in Delhi with the offices at
Srinagar. Suggest an economic way to connect it; the company is ready to compromise on
the speed of connectivity. Justify your answer.
Ans. (i) The layout option 1 for star topology is:
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(ii) Wing Y, as it has largest number of computers.
(iii) (1) Repeater. It is used if the distance is higher than 70 m. It regenerates data and voice signals.
(2) Hub/Switch. It is better to place in nearby buildings. The maximum distance covered by an
active hub is about 2000 ft.
(iv) The economic way to link between Delhi and Srinagar is Radio Wave or Satellite Link or WAN
because they have reasonably high speed of data transmission and as they are easy to install, they
can travel long distances and penetrate buildings easily.
57. “Learn Together” is an educational NGO. It is setting up its new campus at Jabalpur for its web
based activities. The campus has 4 compounds as shown in the diagram below: [Delhi 2010]
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110 m

Main Compound to Training Compound

115 m

Main Compound to Finance Compound

35 m

Resource Compound to Training Compound
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Resource Compound to Finance Compound
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Training Compound to Finance Compound
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Center to center distance between various Compounds as per architectural drawings (in Metre) is as
follows:

Resource Compound

15

Training Compound

150

Finance Compound

20

Pr

5

a)

Main Compound

iv
at
e

Expected Number of Computers in each Compound is as follows:

sw

at
i

H

ou
se

(In
di

(a) Suggest a cable layout of connections between the compounds.
(b) Suggest the most suitable place (i.e., compound) to house the server for this NGO. Also,
provide a suitable reason for your suggestion.
(c) Suggest the placement of the following devices with justification:
(i) Repeater
(ii) Hub/Switch
(d) The NGO is planning to connect its International office in Mumbai, which out of the following
wired communication links, will you suggest for very high speed connectivity?
(i) Telephone Analog Line
(ii) Optical Fiber (iii) Ethernet Cable
Ans. (a) The cable network layout is:
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(b) Training Compound, as it contains maximum number of computers.
(c) (i) A Repeater should be placed when the distance between any two connecting computers
exceeds 70 m.
(ii) Every compound will need one Hub/Switch, to send signals to all of the workstations
connected to it.
(d) (ii) Optical Fiber.
58. Hindustan Connecting World Association is planning to start its offices in four major cities in
India to provide regional IT infrastructure support in the field of Education & Culture. The
company has planned to set up its head office in New Delhi at three locations and has named its
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New Delhi offices as “Sales Office”, “Head office” and “Tech Office”. The company’s regional
offices are located at “Coimbatore”, “Kolkata” and “Ahmedabad”.
[AI 2007]
A rough layout of the same is as follows:
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Approximate distance between these offices as per the network survey team is as follows:
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In continuation of the above, the company experts have planned to install the following number
of computers in each of their offices:
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(i) Suggest network type (out of LAN, MAN, WAN) for connecting each of the following set of
their offices:

·
Head Office and Tech Office
·
Head Office and Coimbatore Office
(ii) Which device will you suggest to be procured by the company for connecting all the
computers within each of their offices out of the following devices?
·
Modem
·
Telephone
·
Switch/Hub
(iii) Which of the following communication medium, will you suggest to be procured by the
company for connecting their local offices in New Delhi for very effective and fast
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Ans.

communication?
·
Ethernet Cable
·
Optical Fiber
·
Telephone Cable
Suggest a cable/wiring layout for connecting the company’s local offices located in New
Delhi. Also, suggest an effective method/technology for connecting the company’s regional
offices-“Kolkata”, “Coimbatore” and “Ahmedabad”.
Head Office and Tech Office. MAN
Head Office and Coimbatore Office. WAN
Switch/Hub
Optical Fiber
Cable/wiring layout is shown in right:
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59. Expertia Professional Global (EPG) is an online corporate training provider company for IT
related courses. The company is setting up its new campus in Mumbai. You as a network expert
have to study the physical locations of various buildings and the number of computers to be
installed. In the planning phase, provide the best possible answers for the queries (i) to (iv)
raised by them.
[AI 2013]
Physical Locations of the blocks of RCI

Administrative Building

Faculty Recording Block

Finance Building
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Building to Building distances (in Mtrs.)
From

To

Distance

Administrative Building

Finance Building

Administrative Building
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(i) Suggest the most appropriate building, where EPG should plan to install the server.
(ii) Suggest the most appropriate building to setup cable layout to connect all three buildings
for efficient communication.
(iii) Which type of network out of the following is formed by connecting the computers of these
three buildings?
·
LAN
·
MAN
·
WAN
(iv) Which wireless channel out of the following should be opted by EPS to connect the students
from all over the world?
·
Infrared
·
Microwave
·
Satellite
Ans. (i) The most suitable building to house the server of this organization would be Faculty Recording
Building, as this building contains the maximum number of computers.
(ii) The most suitable cable layout is :

Finance Building

(iii) LAN
(iv) Satellite
60. Xcelencia Edu Services Ltd. is an educational organization. It is planning to set up its India
campus at Hyderabad with its head office at Delhi. The Hyderabad campus has 4 main buildings
– ADMIN, SCIENCE, BUSINESS and ARTS. You as a network expert have to suggest the best
network related solutions for their problems raised in (i) to (iv), keeping in mind the distances
between the buildings and other given parameters.
[AI 2015]
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DELHI

HYDERABAD Campus
ADMIN

Head Office

ARTS

ite
d

SCIENCE
BUSINESS
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Shortest distances between various buildings:
65 m

ADMIN to BUSINESS

100 m

ADMIN to ARTS

60 m

SCIENCE to BUSINESS

75 m

SCIENCE to ARTS

60 m

BUSINESS to ARTS

50 m

DELHI Head Office to HYDERABAD Campus

1600 Km
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Pr
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ADMIN to SCIENCE

100

SCIENCE

85

BUSINESS

40

ARTS

12

DELHI Head Office

20
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ADMIN
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Number of computers installed at various buildings are as follows:
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(i) Suggest the most appropriate location of the server inside the HYDERABAD campus (out
of the 4 buildings), to get the best connectivity for maximum number of computers. Justify
your answers.
(ii) Suggest and draw the cable layout to efficiently connect various buildings within the
HYDERABAD campus for connecting the computers.
(iii) Which hardware device will you suggest to be procured by the company to be installed to
protect and control the internet users within the campus?
(iv) Which of the following will you suggest to establish the online face-to-face communication
between the people in the Admin Office of HYDERABAD campus and DELHI Head Office?
(a) E-mail
(b) Text Chat
(c) Video Conferencing
(d) Cable TV
Ans. (i) ADMIN building as it contains maximum number of computers
(ii) The cable layout is:
SCIENCE
ADMIN

BUSINESS
ARTS

(iii) Firewall or Router. (iv) (c) Video Conferencing
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61. Uplifting Skills Hub India is a knowledge and skill community which has as aim to uplift the
standard of knowledge and skills in the society. It is planning to setup its training centers in
multiple towns and villages pan India with its head offices in the nearest cities. They have
created a model of their network with a city, a town and 3 villages as follows.
[Delhi 2016]
A_CITY
B_HUB

VILLAGE 2

VILLAGE 1

Li
m

B_TOWN

ite
d

VILLAGE 3

Head Office

VILLAGE 2 to B_TOWN

1.0 KM

VILLAGE 3 to B_TOWN

1.5 KM

VILLAGE 1 to VILLAGE 2

3.5 KM

VILLAGE 1 to VILLAGE 3

4.5 KM

VILLAGE 2 to VILLAGE 3

2.5 KM

a)

2 KM

A_CITY Head Office to B_HUB

ou
se

(In
di

VILLAGE 1 to B_TOWN

Pr

iv
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e

As a network consultant, you have to suggest the best network related solutions for their issues/
problems raised in (i) to (iv) keeping in mind the distances between various locations and
other given parameters.
Shortest distances between various locations:

25 KM

H

Number of computers installed at various locations are as follows:

VILLAGE 2

Sa
ra

VILLAGE 3

sw

VILLAGE 1

120

at
i

B_TOWN

A_CITY Head Office

15
10
15
6

@

N

ew

Note:
·
In Villages, there are community centers, in which one room has been given as training
center to this organization to install computers.
·
The organization has got financial support from the government and top IT companies.
(i) Suggest the most appropriate location of the SERVER in the B_HUB (out of the 4 locations),
to get the best and effective connectivity. Justify your answers.
(ii) Suggest the best wired medium and draw the cable layout (location t location) efficiently
connect various locations within the B_HUB.
(iii) Which hardware device will you suggest to connect all the computers within each location
of B_HUB?
(iv) Which server/protocol will be most helpful to conduct live interactions of Experts from
Head Office and people at all locations of B_HUB?
Ans. (i) The server should be placed in B_TOWN town as it contains maximum number of computers and
closest to all other locations.
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(ii) The best wired medium is Optical Fibre cable or CAT6 cable. The cable layout is:
B_HUB
VILLAGE 3
VILLAGE 2

ite
d

B_TOWN
VILLAGE 1
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a)

Pr
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e
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m

(iii) Switch or HUB.
(iv) Video Conferencing or VoIP.
62. Hi Standard Technologies Ltd. is a Mumbai based organization which is expanding its office
set-up to Chennai. At Chennai office compound, they are planning to have 3 different blocks for
Admin, Training and Accounts related activities. Each block has number of computers, which
are required to be connected in a network for communication, data and resource sharing.
As a network consultant, you have to suggest the best network related solutions for them for
issues/problems raised in (i) to (iv), keeping in mind the distances between various blocks/
locations and other given parameters.
[AI 2017]
MUMBAI

CHENNAI Office

Head Office

ou
se

Accounts

Admin

H

Training

at
i

Shortest distances between various blocks/locations:
300 metres

Accounts Block to Training Block

150 metres

Admin Block to Training Block

200 metres

MUMBAI Head Office to CHENNAI Office

1300 metres

Sa
ra

sw

Admin Block to Accounts Block

ew

Number of Computers installed at various blocks are as follows:
150

Accounts Block

30

Admin Block

40

@

N

Training Block

(i) Suggest the most appropriate block/location to house the SERVER in the CHENNAI Office
(out of 3 blocks) to get the best and effective connectivity. Justify your answer.
(ii) Suggest the best wired medium and draw the cable layout (Block to Block) efficiently
connect various locations within the CHENNAI office compound.
(iii) Suggest a device/software and its placement that would provide data security for the entire
network of the CHENNAI office?
(iv) Suggest a device and the protocol that shall be needed to provide wireless Internet access
to all smartphone/laptop users in the CHENNAI office.
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(i) The server should be placed in Training Block as it contains maximum number of computers and
closest to all other locations.
(ii) The best wired medium is Optical Fibre cable or CAT6.
The cable layout is:
CHENNAI Office
Admin

Accounts

ite
d

Ans.
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m

Training
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(iii) Firewall should be placed with the server at the Training block.
(iv) Device Name: Wi-Fi Router or WiMax.
Protocol : TCP/IP or VOIP
63. Sanskar University of Himachal Pradesh is setting up a secured network for its campus at
Himachal Pradesh for operating their day-to-day office & web based activities. They are planning
to have network connectivity between four buildings. Answer the question (i) to (iv) after going
through the building positions in the campus & other details which are given below:
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Main
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se

Admin

Finance

Academic

The distances between various buildings of university are given as:-

Sa
ra

Admin

sw

Main
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Main
Main

Building 2

Distance (in mtrs.)

Admin

50

Finance

100

H

Building 1

Academic

70

Finance

50

Academic

70

Admin

Academic

60

ew

Finance

@

N

Number of computers:Building

No. of Computers

Main

150

Admin

75

Finance

50

Academic

60

As a network expert, you are required to give best possible solutions for the given queries of the
university administration:(a) Suggest cable layout for the connections between the various buildings.
(b) Suggest the most suitable building to house the server of the network of the university.
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(c) Suggest the placement of following devices with justification:
1. Switch/Hub
2. Repeater
(d) Suggest the technology out of the following for setting-up very fast Internet connectivity
among buildings of the university
1. Optical Fibre
2. Coaxial cable
3. Ethernet Cable
Ans. (a) Star Topology.
Main
The layout is:

Building
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Admin

a)

Pr

Academic
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Finance

H
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(b) Server should be placed at Main Building as it has the maximum number of computers.
(c) 1. A Switch/Hub each would be needed in all the buildings to interconnect the group of cables
from the different computers in each building.
2. Since the cabling distance between Main building to Finance is quite large, so a repeater
would ideally be needed along their path to avoid loss of signals during the course of data
flow in this route.
(d) 1. Optical Fibre

11.
12.
13.
14.

ew

Sa
ra

Describe three types of networks.
What are nodes and server?
Describe different communication channels.
What is the use of a modem?
What is demodulation?
Write short notes on Wi-Fi and WiMAX.
Explain the types of cloud computing in one line each.
Define client-server method in computer networking.
Name the communication line which is most suited for interactive processing application.
Describe the following:
(a) Bridges
(b) Router
(c) Gateway
Give one example of analog communication method.
Which is the commonly used unit for measuring the speed of data transmission?
How the files are represented in WWW?
Ravya Industries has set up its new centre at Kaka Nagar for its office and web based activities. The
company compound has 4 buildings. The organization is planning to link its sale counter situated in
various parts of the same city. Which type of network out of LAN, MAN or WAN will be formed?
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
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at
i

REVIEW QUESTIONS
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Justify your answer.
15. Raj Kamal International School is planning to connect all computers, each spread over distance within
45 metres. Suggest an economical cable type having high speed data transfer, which can be used to
connect these computers.
16. Ms. Rani Sen, General Manager of Global Nations Corporate, recently discovered that the
communication between her company’s accounts office and HR office is extremely slow and signals
drop quite frequently. These offices are 125 metres away from each other and connected by an
Ethernet cable.
(i) Suggest her a device which can be installed in between the offices for smooth communication.
(ii) What type of network is formed by having this kind of connectivity out of LAN, MAN and WAN?
17. Which wireless communication channel is most appropriate in each of the following
situations?
(i) Communication in a hilly area.
(ii) Very fast communication between two offices in two different countries.
18. Why a switch is called an intelligent hub?
19. Identify the following device:
(i) A device that is used to connect different types of networks. It performs the necessary translation
so that connected networks can communicate properly.
(ii) A device that converts data from digital bit stream into an analog signal and vice versa.
20. Write one advantage and one disadvantage of using optical fiber cable.
21. Workalot Consultants are setting up a secured network for their office campus at Gurgaon for their
day-to-day office and web-based activities. They are planning to have connectivity between 3 buildings
and the head office situated in Mumbai. Answer the questions (i) to (iv) after going through the
buildings positions in the campus and other details, which are given below:
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Gurgaon Campus
Building
“GREEN”

Sa
ra

sw
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Head Office
“MUMBAI”

ew

Building
“BLUE”

Building
“RED”

Distances between various buildings:
110 m

Building “GREEN” to Building “BLUE”

45 m

Building “BLUE” to Building “RED”

65 m

@

N

Building “GREEN” to Building “RED”

Gurgaon Campus to Head Office
Number of Computers:
Building “GREEN”

32

Building “RED”

150

Building “BLUE”

45

Head Office

10

1760 km
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LegalDept

SalesDept
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FunDept

(In
di

a)
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(i) Suggest the most suitable place (i.e. building) to house the server of this organization. Also, give
a reason to justify your suggested location.
(ii) Suggest a cable layout of connections among the buildings inside the campus.
(iii) Suggest the placement of the following devices with justification:
1. Switch
2. Repeater
(iv) The organization is planning to provide a high speed link with its head office situated in MUMBAI
using a wired connection.
Which of the following cables will be most suitable for this job?
1. Optical Fibre
2. Co-axial Cable
3. Ethernet Cable
22. SunRise Pvt. Ltd. is setting up the network in the Ahmadabad. There are four departments named as
MrktDept, FunDept, LegalDept, SalesDept.

Distance between various buildings is given as follows:
80 m

ou
se

MrktDept to FunDept
MrktDept to LegalDept

180m

LegalDept to SalesDept

100 m

H

MrktDept to SalesDept

150 m
100 m

FunDept to SalesDept

50 m
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LegalDept to FunDept

Sa
ra

Number of Computers in the buildings:
20

LegalDept

10

FunDept

08

ew

MrktDept

SalesDept

42

Suggest a cable layout of connections between the Departments and specify topology.
Suggest the most suitable building to place the server with a suitable reason.
Suggest the placement of i) modem ii) Hub /Switch in the network.
The organization is planning to link its sale counter situated in various part of the same city/
which type of network out of LAN, WAN, MAN will be formed? Justify.
23. Indian School, in Mumbai is starting up the network between its different wings. There are four Buildings
named as SENIOR, JUNIOR, ADMIN and HOSTEL as shown below:
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(i)
(ii)
(iii)
(iv)

SENIOR
JUNIOR
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ADMIN
HOSTEL
The distance between various buildings is as follows:

Li
m

ite
d

200 m
150 m
50 m
250 m
350 m
350 m
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ADMIN TO SENIOR
ADMIN TO JUNIOR
ADMIN TO HOSTEL
SENIOR TO JUNIOR
SENIOR TO HOSTEL
JUNIOR TO HOSTEL

Number of Computers in Each Building
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SENIOR
130
JUNIOR
80
ADMIN
160
HOSTEL
50
(b1) Suggest the cable layout of connections between the buildings.
(b2)Suggest the most suitable place (i.e. building) to house the server of this school, provide a suitable
reason.
(b3) Suggest the placement of the following devices with justification.
• Repeater
• Hub/Switch
(b4) The organization also has Inquiry office in another city about 50-60 Km away in Hilly region.
Suggest the suitable transmission media to interconnect to school and Inquiry office out of
the following .
• Fiber Optic Cable
• Microwave
• Radio Wave
24. Ayurveda Training Educational Institute is setting up its centre in Hyderabad with four specialized
departments for Orthopedics, Neurology and Pediatrics along with an administrative office in separate
buildings. The physical distances between these department buildings and the number of computers
to be installed in these departments and administrative office as given as follows. You as a network
expert have to answer the queries as raised by them in (i) to (iv).

@

Administrative

Orthopaedic
Pediatrics
Radiology
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Distance between various buildings is given as follows:
55

Neurology Unit to Administrative Office

30

Orthopaedics Unit to Neurology Unit

70

Pediatrics Unit to Neurology Unit

50

Pediatrics Unit to Administrative Office

40

Pediatrics Unit to Orthopedics Unit

110

Administrative Office

140

Neurology

50

Orthopaedics Unit

80

Pr

40

a)

Pediatrics Unit
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Number of Computers installed at the various locations are as follows:
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Administrative Office to Orthopaedics Unit
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(i) Suggest the most suitable location to install the main server of this institution to get efficient
connectivity.
(ii) Suggest the best cable layout for effective network connectivity of the building having server
with all the other buildings.
(iii) Suggest the devices to be installed in each of these buildings for connecting computers installed
within the building out of the following:
•
Gateway
• Modem
• Switch
(iv) Suggest the topology of the network and network cable for efficiently connecting each computer
installed in each of the buildings out of the following:
Topologies : Bus topology, Star Topology
Network Cable: Single Pair Telephone Cable, Coaxial Cable, Ethernet Cable
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Introduction
To Internet
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Chapter – 5

5.1 Introduction to Internet
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The Internet was invented in
the United States during the
late 1950s to the 1970s by a
group of researchers and
scientists at the newly formed
Advanced Research Projects
Agency (ARPA) after the
former Soviet Union launched
Sputnik.
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Internet can be defined as a global network of over a million of
smaller heterogeneous computer networks. You can also call
Internet as the network of networks. The Internet is the common
language whereby dissimilar computers with various operating
systems are able to communicate with each other, using a standard
set of protocols (rules). The internet is the largest Wide Area
Network (WAN) in existence. An Internet connection is usually
accomplished using international standards collectively called
Transmission Control Protocol/Internet Protocol (TCP/IP).
TCP/IP is actually a collection of protocols, or rules, that govern
the way data travels from one machine to another across networks.
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5.2 URL

N

ew

Sa
ra

sw

URL stands for Uniform Resource Locator, which means it is a uniform (same throughout the world)
way to locate a resource (file or document) on the Internet. A URL is the unique address of a specific
website or file on the Internet. A URL is also called a Web address.
The actual URL is a set of four numbers separated by periods. An example of this would be
164.100.107.32 but as these are difficult for humans to use, addresses are represented in alphanumeric
form that is more descriptive and easy to remember. Thus, the URL of a site 164.100.107.32 can also be
written as http://cbse.nic.in/. The Internet Domain Name System translates the alphanumerical address to
numeric.
A URL normally takes the form:

@

Protocol://site address/path/filename
For example;
Domain name

http://www.cbse.nic.in/newsite/index.html
Protocol Name

Server Name

Folder or Path

File Name

Here, it specifies a Web page that should be fetched using the HTTP protocol. The URL consists of:

84
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Protocol: http
Host computer name: www
Domain name: cbse.nic
Domain abbreviation: in
Folder or Path: newsite
File name: index.html

·
·
·
·
·
·
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5.2.1 Different Protocols for URLs

We have already mentioned that HTTP is the protocol most often used by Web browsers to access HTML
pages. Table 5..1 shows some of the other protocols that can be part of a URL.
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Table 5..1 Possible Protocols for a URL.
12345678901234567890123456789012123456789
12345678901234567890123456789012123456789
12345678901234567890123456789012123456789
Protocol
Access....
12345678901234567890123456789012123456789
12345678901234567890123456789012123456789
http://
HTML documents
12345678901234567890123456789012123456789
12345678901234567890123456789012123456789
https://
Some “secure” HTML documents
12345678901234567890123456789012123456789
12345678901234567890123456789012123456789
file://
HTML documents on your hard drive
12345678901234567890123456789012123456789
ftp://
FTP sites and files
12345678901234567890123456789012123456789
12345678901234567890123456789012123456789
gopher://
Gopher menus and documents
12345678901234567890123456789012123456789
news://
UseNet newsgroups on a particular news server
12345678901234567890123456789012123456789
12345678901234567890123456789012123456789
news:
UseNet newsgroups
12345678901234567890123456789012123456789
mailto:
E-mail messages
12345678901234567890123456789012123456789
12345678901234567890123456789012123456789
telnet:
Remote Telnet (login) session

H

By entering one of these protocols, followed by an Internet server address and a path statement, you
can access nearly any document, directory, file or program available on the Internet.
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5.3 WWW and its application
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The World Wide Web (WWW) is an Internet service, based on a common set of protocols, which allows a
particularly configured server computer to distribute documents across the Internet in a standard way. This
Web standard allows programs on many different computer platforms (such as Unix, Windows 95, Windows
98 and the Mac OS) to properly format and display the information server. These programs are called Web
browsers.
The World Wide Web (usually just referred to as “the Web”) is a collection of millions of files stored on
thousands of computers (called Web servers) all over the world. These files represent text documents,
pictures, video, sounds, programs, interactive environment and just about any other kind of information that
has ever been recorded in computer files.

@

WWW: How it Works?

The WWW is an example of client-server technology. The Internet user using a software known as the Web
browser, requests a document located on the Web. The browser makes the request to the Internet host containing
that document. To put it differently, the browser acts like a customer or a client and requests for the
information. The Internet host serves the information and is thus called the server. The flow of information,
of course, is controlled by a protocol. The protocol used in this exchange is called Hyper Text Transport
Protocol (HTTP). The client, or the user or Web browser, marked an HTTP request and is served by an HTTP
server, also known as the Web server.
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5.3.1 Application of WWW
Electronic Mail
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Short for electronic mail, e-mail or email is information stored on a computer that is exchanged between
two users over telecommunications..
Electronic mail or e-mail, as its many fans know it, has been around for over two decades. The first email system simply consisted of file transfer protocols, with the convention that the first line of each message
(i.e., file) contained the recipient’s address. As time went on, the limitations of this approach became more
obvious. Some of the complaints were:
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1. Sending a message to a group of people was inconvenient. Managers often need this facility to send
memos to all their subordinates.
2. Messages had no internal structure, making computer processing difficult. For example, if a
forwarded message was included in the body of another message, extracting the forwarded part
from the received message was difficult.
3. The originator (sender) never knew if a message arrived or not.
4. If someone was planning to be away on business for several weeks and wanted all incoming e-mail
to be handled by his secretary, this was not easy to arrange.
5. The user interface was poorly integrated with the transmission system requiring users first to edit a
file, then leave the editor and invoke the file transfer program.
6. It was not possible to create and send messages containing a mixture of text, drawings, facsimile
and voice.
Electronic mail protocols are useful to transfer files and messages over a communication channel including
wireless technology. These are: SMTP (Simple Mail Transfer Protocol), POP( Post Office Protocol), IMAP
(Internet Mail Access Protocol), etc.
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This is one of the important
services by Internet where users
can chat with other users who are
logged into at that time. The chat
service uses specialized
software that allows the user to
type some comment in one
window and receive the replies
in another from someone who
is accessing the same software.
Chat is a real-time
communication between two
users via computer. Once a chat
has been initiated, either user
can enter text by typing on the
keyboard and the entered text
will appear on the other user’s
monitor. Most networks

H

Chat

Figure 5..1 Chat Room
Websites that enable you to converse with other Web users are called chat. Usually, these sites are
referred to as chat rooms, a concept popularized by America Online. However, America Online chat rooms
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can be used only by AOL users, whereas anyone on the Internet with the right software can access a Webbased chatting system.
You can find two main categories of interactive chat systems. Some are basically textual in nature – you
type something, and what you type appears on the screens of people around the world who are connected to
the same sites. Others use graphics and even 3-D animation to provide you with a visual avatar – your online
representation in the chat-room, which interacts with other users avatars as you send and receive messages.
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VoIP Protocols
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Voice over IP (VoIP) refers to transfering voice communication (i.e., "telephone calls") over IP networks,
such as the Internet. VoIP is viewed as the right choice for providing voice, video and data communication to
people in what is being termed as the next generation network of the future. The two main protocols used for
VoIP services are SIP and H.323.
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SIP. SIP (Session Initiation Protocol) is a request-response protocol, dealing with requests from
clients and responses from servers.
H.323. H.323 is a protocol suite defined by ITU-T, used for voice transmission over Internet. In
addition to voice applications, H.323 provides mechanisms for video communication and data
collaboration.
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On regarding VoIP, it supports two technologies: Wi-Fi and WiMAX communications.

5.4 Website
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A website is a collection of web pages belonging to a particular person or organization. Each document on
the website, which may contain only text or a combination of text, images and multimedia, is called a web
page or simply a page. Typically, the URLs of these pages share a common prefix, which is the address of
the home page of the site. The home page is the “front door” of the site, and is set up to help viewers to find
whatever they are interested to find on that site. The URL of the home page also serves as the URL of the
website. For example; https://www.microsoft.com/en-in/ is a website.
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Web Page
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A web page is a single unit of information, often called a document that is available via the World Wide
Web (WWW). A web page is an HTML document that is stored on a web server which has a URL, as a
result it can be accessed via the web. A web page can be longer than one computer screen and may use more
than one piece of paper when it is printed out.
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Static Website
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Static website is the basic type of website that is easy to create. You don't need the knowledge of web
programming and database design to create a static website. Its web pages are coded in HTML.The codes
are fixed for each page so the information contained in the page does not change and it looks like a printed
page.

Dynamic Website
Dynamic website is a collection of dynamic web pages whose content changes dynamically. It accesses
content from a database or Content Management System (CMS). Therefore, when you alter or update the
content of the database, the content of the website is also altered or updated. Dynamic website uses clientside scripting or server-side scripting, or both to generate dynamic content. Client side scripting generates
content at the client computer on the basis of user input. The web browser downloads the web page from
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the server and processes the code within the page to render information to the user. In server side scripting,
the software runs on the server and processing is completed in the server then plain pages are sent to the
user.

Hyper Text Mark-up Language (HTML)
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HTML is a subset of SGML (Standard Generalized Mark-up Language), which is a higher-level markup language that has long been a favourite of the Department of Defence. Like HTML, it describes formatting
and hypertext links and defines different components of a document. HTML is definitely the simpler of
the two and although they are related, there are few browsers that support both. HTML documents are
ASCII (American Standard Code for Information Interchange) or plain text documents that drive the World
Wide Web (WWW). HTML is a language for describing web pages.
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Dynamic HTML (DHTML)
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eXtensible Mark-up Language (XML)
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DHTML is typically used to describe the combination of HTML, style sheets and scripts that allows
documents to be animated. DHTML is a term describing the art of making dynamic and interactive web
pages. DHTML is the art of combining HTML, XHTML JavaScript, Document Object Model (DOM), and
Cascading Style Sheets (CSS). When thinking of dynamic HTML, you need to remember the qualities of
standard HTML, especially that once a page is loaded from the server, it will not change until another
request comes to the server. Dynamic HTML gives you more control over the HTML elements and allows
them to change at any time, without returning to the Web server.
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XML is a simplified subset of SGML that incorporates many of SGML’s features, like extensibility,
structure and validation. In some ways, XML represents a new era for the web by establishing a means of
transmitting structured data. XML is really nothing more than a standardized text format for representing
structured information on the web.
XML is not just a more extensible version of HTML. In fact, XML is not a version of HTML at all.
Whereas HTML is a specific mark-up language that is used to encode information for presentation within
web browsers, XML is a specification for designing mark-up language. In other words, XML is metalanguage. This means that HTML, which was written as a specific application of SGML, could be redesigned
as an application of XML. In fact, it is already being designed an XML application called XHTML.

Web Server
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A web server is a computer that runs websites. A web server has an Internet connection that runs software
designed to send out HTML pages and other file formats (such as multimedia files). The basic objective of
the web server is to store, process and deliver web pages to the users using Hypertext Transfer Protocol
(HTTP). Apart from HTTP, a web server also supports SMTP (Simple Mail transfer Protocol) and FTP
(File Transfer Protocol) protocol for e-mailing, for file transfer and storage.

Web Hosting

Web hosting is the concept to make your website visible to the world. Web hosting is a service which
allocates space for customers to showcase their websites on computer servers that are connected to the
Internet 24Í7. The core components in a web-hosting environment are:
Web server. The web server is a relatively simple piece of software that accepts requests over
HTTP (Hypertext Transfer Protocol) and delivers HTML pages and image files.
FTP server. FTP is the means by which a web master can transfer files to and from the server. To

3456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
3456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
Network
Protocols
and Applications
Introduction
to Internet
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345
456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345

89

ou
se

(In
di

a)

Pr

iv
at
e

Li
m

ite
d

put your HTML and image files on a server, you will generally use FTP to upload (transfer to) your
files to the server running the web server.
Mail server. The mail server consists of two parts POP (Post Office Protocol) and SMTP (Simple
Mail Transfer Protocol). POP is where e-mail is received into your mailbox and SMTP is what is
used to send and receive e-mail between mail servers.
Database server. The database server is used to gather data from visitors to your site; orders,
feedback, discussions, etc.
Web browser. When viewing the web you use a web browser like Internet Explorer, Google Chrome,
Mozilla Firefox, etc.
Website/page editor. Today many web servers allow editing of web pages over HTTP (hypertext
transfer protocol) based on Microsoft FrontPage technology. These special editors allow you to
essentially look at your website as if you were using a web browser and edit the pages directly as
you see them using WYSIWYG (What you see is what you get) technology.
FTP client. This is a very simple piece of software that allows you to view the server folders and
files in your web host account as if they were files and folders on your own computer. You can then
drag and drop files between your computer and your web host account.
E-mail client. If you are on the internet, you would already be using an e-mail client to send and
receive your e-mail. The most common are Outlook Express, Eudora and Web based mail clients
like Hotmail.
Database administration client. The most common databases used with web servers are Microsoft
SQL Server (available only on Windows) and MySQL (commonly found on Linux and UNIX but
also available on Windows).

Web Scripting
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A scripting language is a scaled down version of a programming language that is used within another
application called a host application. There are two scripting concepts: client side and server side scripting.
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Client side scripting. A client side scripting is executed/interpreted when an event is triggered.
When the code is executed it is interpreted one line at a time. There are a number of events that
will trigger the execution of a client side language. For example, when you are clicking on a form
button, a link on web, it executes a script language to perform the action. For example; VBScript,
JavaScript, etc. are the common scripting languages.
Server side scripting. When the web server loads a asp, aspx, jsp, jspx, php, etc. pages from the
disk into memory, it automatically knows to interpret the code in this document. Once the code
has been interpreted, the resulting HTML page is sent to the browser (client) making the request.
So, without a server side scripting, you cannot access web. For example, ASP, JSP, PHP, etc. are
common server side scripting languages.

@

Web 2.0
The term web 2.0 is used to refer to a new generation of websites that are supposed to let people collaborate
and share information online. It is the revolution in the website design and development world and can be
thought of as another kind of communities that are web-based like the forums, communities, social
networking sites and many other hosted services which aim to encourage the sharing of information and
views, creativity and user interactivity between the users. The main characteristics of web 2.0 are:
Makes web more interactive through online social media and it supports web-based forums,
communities, social networking sites.
It is a website design and development world which aim to encourage sharing of information and
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views, creativity and user interactivity between the users.
Interoperability on the internet
Video sharing possible in the websites

5.5 Web Browser
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A Web browser is a client application that requests, receives and displays HTML pages. However, current
browsers do much more than just render HTML pages. Today’s browsers display animated images, play
sound and video, each page for improved performance, provide secure connections through encryption and
much more. Browsers are the “window to the Web” for Internet users around the world.
At a minimum, a Web browser must understand HTML (Hyper Text Markup Language) and display text.
In recent years, however, Internet users have come to expect a lot more. A state-of-the-art Web browser
provides a full multimedia experience, complex with pictures, sound, video and even 3-D imaging.
Because a Web browser has the ability to interpret or display so many types of files, you often may use
a Web browser even when you are not connected to the Internet. Windows 98, for example, uses Internet
Explorer to open most image files (unless you specify some other applications).A web browser is a client
application that requests, receives and displays HTML pages. However, current browsers do much more
than just render HTML pages. Today’s browsers display animated images, play sound and video, each page
for improved performance, provides secure connections through encryption and much more. Browsers are
the “window to the Web” for Internet users around the world. At a minimum, a web browser must understand
HTML (Hyper Text Mark-up Language) and display text. The most popular browsers are: Microsoft Internet
Explorer, Google Chrome, Mozilla FireFox, Opera, Apple Safari, etc.
The most popular browsers, by far, are:
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Cookies

Microsoft Internet Explorer
NCSA Mosaic
Intercon’s Netshark
Google Chrome
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Netscape Navigator
Mozilla FireFox
Netcom’s Web Cruiser
Operat Apple Safari
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Cookies are messages that web servers pass to your web browser when you visit internet sites. Basically, it
is used to track Website activity, i.e., the server gives you a cookie that acts as your identification card.
Your browser stores each message in a small file, called cookie.txt. When you request another page from
the server, your browser sends the cookie back to the server. These files typically contain information
about your visit to the web page, as well as any information you have volunteered, such as your name and
interests. In this way, a web server can gather information about which web pages are used the most, and
which pages are gathering the most repeat hits.
Cookies are also used for online shopping. Online stores often use cookies that record any personal
information you enter, as well as any items in your electronic shopping cart, so that you don’t need to reenter this information each time you visit the site.

HTTPS

HTTPS, or Hypertext Transfer Protocol with an S appended is a combination of Hypertext Transfer
Protocol (HTTP) with SSL (Secure Socket Layer)/TLS protocol. If your website is prefixed with https:/
/ then the SSL encrypts data to prevent the data from being intercepted and read or modified. As a result,
that keeps your credit card data and passwords safe every time you enter them on a website that has even an
ounce of security savvy. On a regular HTTP site, by contrast, that data can be intercepted, spied on and even
altered by anyone between you and the site’s server.
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Digital Footprints
A digital footprint is a trail of data you create while using the Internet. It includes the websites you visit,
emails you send, and information you submit to online services. You can often delete content from social
media sites, once digital data has been shared online, there is no guarantee you will ever be able to remove
it from the Internet.
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5.6 Browser Settings
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Every Internet browser has settings you can change, including privacy settings, search engine preferences,
autofill and autocomplete behavior, and more. Some of the comman;y used browsers are :
Table 5..2 Internet Explorer

Tools > Internet Options > Privacy > Advanced > Check “Override Automatic
Cookie Handling (accept 1st party; Prompt 3rd party)” and check the option
to always accept session cookies. .

Enable Javascript

Tools > Internet Options > Security Tab > Internet > Custom Level > Scroll
down to Scripting and enable “Active Scripting,” “Allow Programmatic
clipboard access,” “Allow status bar updates via script,” “Allow websites to
prompt for information ...,” and “Scripting of Java applets”.

Enable Status bar

View > Toolbars > Check “Status Bar”.

Get New Page
Each Page

Tools > Internet Options > General Tab > in Browsing history section, click
the Settings button > select “Every time I visit the webpage.” OK and OK
back to browser. Pop-up Blocker Settings: Tools > Pop-up Blocker
> Pop-up Blocker Settings ... > Add ucmo.edu and ucmo.blackboard.com >
Close back to browser.

sw

Tools > Internet Options > Security > Trusted sites > Sites > Uncheck
“Require server verification for all sites in this zone”
Add ucmo.edu and blackboard.com > Close.
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Trusted Sites
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Enable Cookies

Table 5..3 Mozilla FireFox

Tools > Options > Privacy > History pane: Use custom settings for history >
Cookies > select “Accept cookies from sites” and “Accept third-party
cookies.” OK back to browser.

Enable Javascript

Tools > Options > Content > check the “Enable Javascript” box. OK back to
browser.
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Enable Cookies

Get new page
each visit

Tools > Options > Privacy > History pane: Use custom settings for history >
select “Clear history when Firefox closes.“ Click Settings and select “Cache.”

Popup Blocker
Settings

Tools > Options > Content > Click the “Exceptions” button next to Block
Pop-up Windows > Add ucmo.edu and ucmo.blackboard.com > Click Allow
and Close.
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Table 5..2 Google Chrome

Settings > Show advanced settings > Privacy > Content Settings... > Cookies
> check “Allow local data to be set..” OK and close Settings.

Enable Javascript

Settings > Show advanced settings > Privacy > Content Settings... > Javascript
> check “Allow sites to run Javascript”. OK and close Settings.

Get new page
each visit

Settings > Show advanced settings > Privacy > Content Settings... > Cookies >
Select “Keep local data only unitl I quit my browser” OK. Close Settings tab
back to browser.

Popup Blocker
Settings

Settings > Show advanced settings > Privacy > Content Settings... > Pop-ups >
Click the “Manage exceptions” button > Add ucmo.edu and
ucmo.blackboard.com > set behavior to “Allow.” OK and close Settings tab
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Enable Cookies

(In
di

a)

Pr

Clear Browser Cache History > Clear browsing data: Select “the beginning of time” from the
“Obliterate...” drop down, Select “Emtpy the cache” and click the Clear
brwosing data button.

5.7 Add-ons and Plug-ins
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Whenever you buy any software, you always want the one that has the most inbuilt features. But oftentimes
the problem with software is either they don’t have the right functionalities that you are looking for or they
have too many features that it is impossible to find the one that you are looking for quickly. In order to
customize the look and feel of their programs, software makers have allowed the use of plug-ins or add-ons.
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Figure 5..2 Plug-in
Add-on and plug-ins are two widely used terms in browsers. Both the terms boost the performance of browser.
A plug-in is a piece of software that manages Internet content that a browser is not designed to process.. For
example, flash player is a plugin because flash is not a program installed in your browser; it is a bit of
software installed separate;y which then works with the browser to render flash content. Also Java is a plugin made by Sun Microsystem which is used to run programs based on Java.
On the other hand add-on is not a complete program. It is used to add a particular functionality to a browser.
If you suppose to install add-on on other work environment, say, your operating system, you can’t do it.
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Points to Remember
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1. A protocol is a set of rules that the computers use to communicate with each other across a network.
2. TCP/IP is actually a collection of protocols, or rules, that govern the way data travels from one machine
to another across networks. The Internet is based on TCP/IP.
3. HTTPS is "Hyper Text Transfer Protocol" with Secure Sockets Layer (SSL), another protocol primarily
developed with secure, safe Internet transactions.
4. TCP (Transmission Control Protocol) is the main transport protocol utilized in IP networks.
5. Any organization that provides access to the Internet is called ISP (Internet Service Provider).
6. File Transfer Protocol (FTP) is the name of a special set of protocols used by computers connected over
the Internet to transfer files.
7. HTML is a computer language devised to allow website creation. These websites can then be viewed by
anyone connected to the Internet.
8. DHTML stands for Dynamic HTML. DHTML is not a programming language, and technically not a markup language either. It is a combination of scripting language, component object modeling and cascading
style sheets with HTML.
9. XML is a plain-text, Unicode-based meta-language: a language for defining mark-up languages which
was designed to transport and store data.
10. A cookie is a small file that a Web server can store on your machine.
11. Electronic mail (e-mail) is a basic Internet service for sending or receiving messages electronically
12. Spam is any kind of unwanted online communication. The most common form of spam is unwanted
email.
13. A cookie is a small file that a Web server can store on your machine.
14. Electronic mail (e-mail) is a basic Internet service for sending or receiving messages electronically over
a computer network.
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1. What is protocol? Which protocol is used to search information from Internet using an Internet
browser?
[Delhi 2009]
Ans. Protocol is the rules which we follow while working on the network. The protocol we use when we search
on internet is HTTP.
2. What is the purpose of using FTP?
Ans. FTP is a standard tool on the Internet for transferring copies of files. FTP can be used to copy any file
from one Internet host to other.
3. What is the difference between HTTP and FTP?
[AI 2013]
Ans. HTTP is used to view websites while FTP is used to access and transfer files.
4. Tara Nathani wants to upload and download files from/to a remote internet server, write the name
of the relevant communication protocol, which will let her do the same.
Ans. FTP
5. Which protocol helps us to browse through web pages using internet browsers?
[Delhi 2016]
Name any one internet browser.
Ans. The protocol is: HTTP or TCP/IP.
The browser is: Internet Explorer of Google Chrome or FireFox.
6. What is SMTP?
Ans. SMTP is a simple ASCII protocol. The Internet mail system works because of SMTP, Simple Mail Transfer
Protocol. SMTP is a part of the TCP/IP suite of protocols. SMTP is a protocol, or set of rules that enables
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electronic mail to move smoothly through the Internet.
7. What is IMAP?
Ans. IMAP was designed to help those users who use multiple computers, perhaps a workstation in the office,
a PC at home and a laptop on the road. The basic idea behind IMAP is for the E-Mail server to maintain
a central repository that can be accessed from any machine.
8. What is VoIP?
[Delhi 2011]
Ans. Voice over Internet Protocol (VoIP) is a communication protocol and transmission technology for delivery
of voice communication and multimedia sessions over Internet Protocol (IP) networks, such as the Internet.
Also, we can say, VoIP as IP telephony, Internet telephony and broadband telephony.
9. Name the main components of an e-mail system.
Ans. The main components of an e-mail system that facilitate sending and receiving of e-mails on Internet
are: an e-mail client, an e-mail server (SMTP server) and POP and IMAP servers.
10. What out of the following, you will use to have an audio-visual chat with an expert sitting in a far
away place to fix-up a technical issue:
[Delhi 2012]
(i) e-mail
(ii) VoIP
(iii) FTP
Ans. (ii) VoIP
11. What is video conferencing?
Ans. Video conferencing means two or more people hear and see each other, share whiteboard and share
other applications.
12. What is the difference between Video Conferencing and Chat?
[Delhi 2014]
Ans. Video Conferencing: It is a conference between two or more participants at different locations in real
time over the Internet or a private network using video camera, microphone and speakers.
Chat: It is an application to communicate with a person, a group, or a site on the Internet in real time by
typing text.
13. What is the advantage of E-mail over conventional mail?
Ans. The main advantages of E-mail over conventional mail are:
· E-mail takes less time for transmitting data than mail.
· The cost of transmission of data over E-mail is less than mail.
· The volume of information can be of any length in E-mail in comparison to conventional mail.
14. Explain the following terms in short:
(i) DHTML
(ii) ISP
Ans. (i) DHTML. “Dynamic HTML” is typically used to describe the combination of HTML, style sheets and
scripts that allows documents to be animated.
(ii) ISP. An ISP or Internet Access Provider is a company that provides the Internet access.
15. Name examples of Client side scripting languages and Server side scripting languages.
[Delhi 2012]
Ans. Client side scripting languages: Java script/ VB script/Perl/Tcl/Tk/REXX.
Server side scripting languages: SP/ASP/PHP/CGI/Perl.
16. Differentiate between Web Server and Web Browser.
Ans. A web server is simply a computer with an Internet connection that runs software, designed to send out
HTML, DHTML, XML or Java based pages and other file formats (such as multimedia files). A web server,
also known as an HTTP server, responds to requests from a web browser by returning HTML, images,
applets or other data.
A web browser is a program that your computer runs to communicate with Web servers on the internet,
which enables it to download and display the web pages that you request.
17. When do you prefer XML over HTML and why?
Ans. The first benefit of XML is that because you are writing your own mark-up language, you are not restricted
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to a limited set of tags defined by proprietary vendors.
Rather than waiting for standard bodies to adopt tag set enhancements (a process which can take quite
some time), or for browser companies to adopt each other’s standards (yeah right!), with XML, you can
create your own set of tags at your own pace.
Differentiate between XML and HTML.
[AI 2011]
The differences are:
·
HTML is presentation language whereas XML is either a programing language or a presentation
language. It is used to transfer data between applications and databases.
·
HTML is not case-sensitive whereas XML is case-sensitive.
·
In XML, we can define our own tags but it is not possible in HTML.
·
In XML, it is mandatory to close each and every tag whereas in HTML it is not required.
·
XML describes the data whereas HTML only defines the data.
What is Web Hosting?
[CBSE Sample Paper 2014-15]
Web hosting is the concept to make your Website visible to the world. Web hosting is a service which
allocates space for customers to showcase their websites on computer servers that are connected to the
Internet 24x7.
What is Web 2.0?
[AI 2011]
Web 2.0 is the revolution in the website design and development world and can be thought of as another
kind of communities that are web-based like the forums, communities, social networking sites and many
other hosted services which aim to encourage the sharing of information and views, creativity and user
interactivity between the users.
Write two characteristics of Web 2.0.
[Delhi 2016]
Two characteristics are:
· Makes web more interactive through online social media
· Supports easy online information exchange
Classify each of the following Web Scripting as Client Side Scripting and Server Side Scripting:
(i) JavaScripting
(ii) ASP
[Delhi 2016]
(iii) VB Scripting
(iv) JSP
(i) Client Side Scripting / Server Side Scripting (ii)
Server Side Scripting
(iii) Client Side Scripting
(iv) Server Side Scripting
What do you mean by Spam Mails? How can you protect your mailbox from Spams?
Spam mails, also known as junk e-mail, is a subset of spam that involves nearly identical messages sent
to numerous recipients by e-mail. We can protect our mailbox from spams by creating appropriate filters.
Identify the Domain name and URL from the following.
[CBSE Sample Paper 2014-15]
https://www.income.in/home.aboutus.hml
Domain name is: www.income.in & URL is: https :// www.income .in /home.aboutus.html
What is the importance of URL in networking?
A Uniform Resource Locator (URL) is used to specify, where an identified resource is available in the
network and the mechanism for retrieving it. A URL is also referred to as a Web address.
Give one suitable example each of URL and Domain Name.
[Delhi, AI 2012]
URL. Domain names are used in URLs to identify particular Web servers. For example, in the URL http://
www.cbse.nic.in/welcome.htm, the domain name is www.cbse.nic.in.
Domain Name. A domain name usually has more than one parts: top level domain name or primary
domain name and sub-domain name(s). For example, in the above domain name , in is the primary
domain name; nic is the sub-domain of in; cbse is the sub-domain of nic.
What is Web address?
Web address is the internet address, which denotes the place where the account of a person can be
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found. For example, the web address format is like:
Protocol://host.domain.first-leveldompin/path/filename.ext
What do you mean by an e-mail address?
E-Mail Address. To send E-mail to someone, you must know his or her Internet E-mail address. Unlike the
postal service, which can often deliver imprecisely addressed letters. The mechanics of the Internet
require an exact E-mail address. Internet E-mail address looks like this:
reetasahoo@yahoo.com
The above address contains two parts, joined by @ (the at sign). Here, reetasahoo is the user name and
yahoo.com is the host or domain name.
What is the purpose of using a Web Browser? Name any one commonly used Web Browser.
The Web Browser fetches the page requested, interprets the text and formats commands that it contains
and displays the page properly formatted on the screen. Examples of a Web Browser : Internet Explorer
or Netscape Navigator or Mosaic.
What kind of data gets stored in cookies and how it is useful?
[AI 2015]
A cookie is a small piece of data which sent from a website and stored in a user’s web browser while the
user is browsing that website. It is useful when every time the user loads the website, the browser sends
the cookie back to the server to notify the website of the user’s previous activity.
Write two characteristics of Web 2.0.
[Delhi 2016]
Two characteristics are:
·
Makes web more interactive through online social media
·
Supports easy online information exchange
What do you understand by WWW?
[Delhi 2000, AI 2000]
The World Wide Web is described as a “wide-area hypermedia information initiative aiming to give universal
access to large universe of documents”. WWW provides users on computer networks with a consistent
means to access a variety of media in a simplified fashion.
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Differentiate between POP and PPP.
What do you mean by TCP/IP?
What is the significance of HTTP?
Expand the following:
(i) HTTPS
(ii) SMTP
Name two e-mail protocols which helps to transfer files and messages.
Name the protocol for fetching e-mail from a remote mailbox.
Which protocol is used to create a connection with a remote machine?
How will you differentiate between web address and e-mail address?
Define Home page of a website.
Write the name of two web browsers, which are popularly used.
Define backbone network.
Define some Indian Cyber laws which help to prevent snooping.
Define Home page of a Website.
Write the name of two Web browsers, which are popularly used.
What is URL? How absolute and relative URLs differ?
Name any two Internet protocols used by Web.
How will you differentiate between web address and e-mail address?
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