Draft Study Material

DOMESTIC BIOMETRIC
DATA OPERATOR

(Qualification Pack: Ref. Id. SSC/Q2213)
Sector: Information Technology-Information Technology
Enable Services (IT-ITeS)

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION

(a constituent unit of NCERT, under Ministry of Education, Government of India)
Shyamla Hills, Bhopal - 462 002, M.P., India




Domestic Biometric Data Operator, Grade XII

© PSS Central Institute of Vocational Education, Bhopal 2024

No part of this publication may be reproduced, stored in a retrieval system or
transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise without the prior permission of the publisher.

PSS Central Institute of Vocational Education, NCERT, Bhopal



Domestic Biometric Data Operator, Grade XII

Preface

Vocational Education is a dynamic and evolving field, and ensuring that every
student has access to quality learning materials is of paramount importance. The
journey of the PSS Central Institute of Vocational Education (PSSCIVE) toward
producing comprehensive and inclusive study material is rigorous and time-
consuming, requiring thorough research, expert consultation, and publication by
the National Council of Educational Research and Training (NCERT). However, the
absence of finalized study material should not impede the educational progress of
our students. In response to this necessity, we present the draft study material, a
provisional yet comprehensive guide, designed to bridge the gap between teaching
and learning, until the official version of the study material is made available by
the NCERT. The draft study material provides a structured and accessible set of
materials for teachers and students to utilize in the interim period. The content is
aligned with the prescribed curriculum to ensure that students remain on track
with their learning objectives.

The contents of the modules are curated to provide continuity in education and
maintain the momentum of teaching-learning in vocational education. It
encompasses essential concepts and skills aligned with the curriculum and
educational standards. We extend our gratitude to the academicians, vocational
educators, subject matter experts, industry experts, academic consultants, and all
other people who contributed their expertise and insights to the creation of the
draft study material.

Teachers are encouraged to use the draft modules of the study material as a guide
and supplement their teaching with additional resources and activities that cater
to their students' unique learning styles and needs. Collaboration and feedback are
vital; therefore, we welcome suggestions for improvement, especially by the
teachers, in improving upon the content of the study material.

This material is copyrighted and should not be printed without the permission of
the NCERT-PSSCIVE.

Deepak Paliwal
(Joint Director)
PSSCIVE, Bhopal
Date: 11 September, 2024
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Module 1  RDBMS CONCEPTS IN MYSQL

Domestic Biometric Data Operator, Grade XII

Module Overview

RDBMS stands for Relational Database Management System. It is a type of database
management system (DBMS) that stores data in a row-based table structure which
connects related data elements. It is called relational because the values within each
table are related to each other. This makes it easy to locate and access specific values
within the database.

In this unit, you will understand the various data models and various concepts
associated with RDBMS. There are various database management software available in
the market. Popular examples of RDBMSs include MySQL, Oracle, and SQL Server. The
RDBMS concepts using MySQL is covered in this unit.

SQL stands for Structured Query Language, is a special-purpose programming language
designed to manage data in a relational database management system (RDBMS) or
stream processing in a relational data stream management system (RDSMS). SQL is
used to search, store, modify records in database management system. SQL queries are
used to retrieve the data needed for specific job functions. It is a standardized way to
request information from relational databases. In this unit, you will be able to create
database objects, insert data in database and use various types of commands to retrieve
the required data from the database.

SQL function is used to perform particular tasks and it returns zero or more values as
a result. Functions are useful while writing SQL queries. Functions can be applied to
work on single or multiple records (rows) of a table. There are various readily available
functions in SQL that can be used in queries. It includes single row functions, multiple
row functions, group records based on some criteria. The use of these functions is
illustrated in this unit.

Learning Outcomes

After completing this module, you will be able to:

e Understand the fundamental concepts of Relational Database Management
Systems (RDBMS), including tables, relationships, normalization, and data
integrity.
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e Learn the basics of SQL for querying, updating, and managing data within
relational databases, including SELECT, INSERT, UPDATE, and DELETE
commands.

e Explore and apply various SQL functions for data manipulation and retrieval,
including aggregate functions, string functions, and date functions.

Module Structure

Session 1: RDBMS Concepts

Session 2: Structured Query Language (SQL)

Session 3: Functions In SQL

Session 1: RDBMS Concepts

Kushaal was playing with his father’s mobile phone. Accidentally all the contacts on the phone
deleted by him. To recover these contacts his father consulted a technician. The technician
recovered all the contacts available using the Google contacts as these contacts are linked with
the Google account. Thus, it is possible to save and manage the contacts in smartphone. This is
possible with the use of database application available with Google. You can easily understand
that the data can be saved and managed through database application.

Fig. 1.1 Illustration

In this session, you will understand the concept of database and how data is organised in the
database. The various data models and the various concepts associated with database
application such as constraints, primary key, foreign key is also discussed. There is various
database management software available in the market. We will discuss about MySQL which is
a popular relational database management system (RDBMS).

1.1 INTRODUCTION TO DATABASE SYSTEMS

The word data is taken from "Datum”, means raw facts. Datum is a single piece of factual
information of interest to us. Data, the plural of datum, is a collection of information. Data is the
name given to basic raw facts and entities such as names, numbers and quantity. Data can be
defined as a collection of facts and records. Data, representing facts, figures, and ideas, are
commonly used in everyday life. Data needs to be managed to use it effectively.

Data items are organised or processed to produce the information. It can be used for processing
some useful information from it. The examples of data are weights, prices, costs, numbers of
items sold, employee names, product names, addresses, tax codes, registration fees, obtained
marks, reservation details, images, sounds, multimedia and animated data. Data can exist in
form of text, graphics, sound, video that represents every kind of information. The data items
can be stored manually in a diary. But is difficult to retrieve and process the data items when
there are large number of data items. Through the relational database systems, users can access
a view of data called relations. With relational database management systems (RDBMS),
programmers can perform database operations without knowing data storage details.

It is observed that the schools are maintaining the student data and that is stored in the register.
After several years of leaving the school, the student can get the duplicate of school leaving
certificate. For issuing such certificate the office staff check the student data from the registers
which is maintained year-wise and class-wise. By checking the student record, the office staff
can easily give the certificate to the student. This is how the schools are maintaining the student
data in the register.
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The office staff also manually maintain student details who are presently learning. Their
Admission number, Name, Date of Birth, Address, Contact Number are stored in the school
register.

There are two major types of databases — relational and non-relational. Relational databases are
the most commonly used databases today. The following are several types of databases in use.

Flat file databases — Stores data in permanent files that mostly are in text form,;
Hierarchical databases — Arranges data in a tree-like structure;

Network databases — Arranges data in network-like structure;

Relational databases — Contains a set of tables in which data are related;

Object databases — Represents information in the form of objects as used in object-oriented
programming;
1.2 FILE SYSTEM

Now you must have noticed that maintaining such type of records manually does not allow to
correct, modify or delete the data in the register. Also searching the details of the student is
difficult. To overcome the hassles faced in manual record keeping, this data can be stored in
computer. The student details are stored in computer in the form of separate file.

In computer, any contents are stored in the form of file, which is opened and viewed in the
respective software. In computer, file is a container to store data or information. These files are
stored on the storage device of computer, such as hard disk drive or pen drive.

The student data can be stored in the document file or spreadsheet file. These files stored on
computer can be accessed quickly. To process or manipulate this data, it is required to write the
program in computer programming languages. The various operations can be performed through
computer programming. It includes searching, sorting, computing the percentage of marks,
number of days attendance, retrieving the data.

1.2.1 Limitations of a File System

There are certain limitations to maintain and manipulate such type of data when there are
several hundreds or thousands of students. It also becomes difficult to maintain the number of
files as it increases the volume when data grows. There are certain limitations of file system to
maintain such type of data. The limitations of file system are,

Difficulty in Access - Files themselves do not provide any mechanism to retrieve data. Data
maintained in a file system are accessed through application programs. While writing such
programs, the developer may not anticipate all the possible ways in which data may be accessed.
So, sometimes it is difficult to access data in the required format and one has to write application
program to access data.

Data Redundancy - Redundancy means same data are duplicated in different files. For example
if we are maintaining students data for the various purpose then data such as student names
are maintained in different files. The common data in all such files are required to be maintained
number of times. This may cause the data redundancy which is difficult to avoid in a file system.
Redundancy leads to excess storage use and may cause data inconsistency also.

Data Inconsistency — Data inconsistency occurs when same data maintained in different places
do not match. If a student wants to get changed the spelling in name, it needs to be changed in
the number of files where it appears. Likewise, if a student leaves school, the details need to be
deleted from these files. As the files are being maintained by different people, the changes may
not happen in one of the files. In that case, the student name will be different (inconsistent) in
both the files.

Data Isolation — Although these files are maintained for the students of the same class, but
there is no link or mapping between these files. The school will have to write separate programs
to access these files. This is because data mapping is not supported in file system. In a more
complex system where data files are generated by different person at different times, files being
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created in isolation may be of different formats. In such case, it is difficult to write new
application programs to retrieve data from different files.

Data Dependence — Data are stored in a specific format or structure in a file. If the structure or
format itself is changed, all the existing application programs accessing that file also need to be
changed. Otherwise, the programs may not work correctly. This is data dependency. Hence,
updating the structure of a data file requires modification in all the application programs
accessing that file.

Controlled Data Sharing — There can be different category of users like teacher, office staff and
parents. Ideally, not every user should be able to access all the data. It means different types of
users should be given different types of access, such as read only. It is very difficult to enforce
this kind of access control in a file system while accessing files through application programs.

1.3 DATABASE MANAGEMENT SYSTEM

Limitations faced in file system can be overcome by storing the data in a database where data
are logically related. A database management systems (DBMSs) is used as an interface to manage
databases. (Figure 1.2)

A database is an organized collection of data, generally stored and accessed electronically from a
computer system. It supports the storage and manipulation of data. In other words, databases
are used by an organization as a method of storing, managing and retrieving information. It is
possible to store and organise related data in a database so that it can be managed in an efficient
and easy way.

A DBMS is a collection of software components designed to create and maintain databases and
control all access to them. DBMS allows to create a database, store, manage, update/modify and
retrieve data from that database by users or application programs. DBMS is used to provide an
effective method of performing database operations, troubleshooting database issues, and
restricting data access. Relational Database Management System (RDBMS), which is still popular
today, is an advanced version of a DBMS system. Dr. E. F. Codd defined the criterias to determine
whether a DBMS is a relational database management system or not. These criteria are knowing
as twelve rules Codd’s (E. F. Codd, 1985).

Some examples of open source and commercial DBMS include MySQL, Oracle, PostgreSQL, SQL
Server, Microsoft Access, MongoDB as presented in Table 1.1.

Table 1.1 Popular DBMS

DBMS Primary Database Model License

Oracle RDBMS Commercial (restricted free
version is available)

MySQL RDBMS Open Source

Microsoft SQL Server RDBMS Commercial (restricted free
version is available)

PostgreSQL RDBMS Open Source

MangoDB Document store Open Source
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Fig: 1.2 Different type of DBMS/RDBMS available in market

Postagre SQL

Some database management systems include a graphical user interface for users to create and
manage databases. Other database systems use a command line interface that requires users
to use programming commands to create and manage databases.

A database system hides certain details about how data are actually stored and maintained.
Thus, it provides users with an abstract view of the data. A database system has a set of
programs through which users or other programs can access, modify and retrieve the stored
data.

The DBMS serves as an interface between the database and end users or application programs.
Retrieving data from a database through special type of commands is called querying the
database. In addition, users can modify the structure of the database itself through a DBMS.
Databases are widely used in various fields. Some applications are given in Table 1.2.

Table 1.2 Use of Database in Real-life Applications

Application Database to maintain data about

Banking customer information, account details, loan details, transaction
details.

Crop Loan kisan credit card data, farmer’s personal data, land area and

cultivation data, loan history, repayment data.

Inventory Management product details, customer information, order details,
delivery data.

Organisation Resource employee records, salary details, information, branch locations.
Management

Online Shopping items description, user login details, users
preferences details,

1.3.1 Limitations of DBMS

Increased Complexity — Use of DBMS increases the complexity of maintaining functionalities
like security, consistency, sharing and integrity.

Increased data vulnerability — As data are stored centrally, it increases the chances of loss of
data due to any failure of hardware or software. It can bring all operations to a halt for all the
users.

1.3.2 Application of the DBMS system

Here, are few important applications of the DBMS system:

e Student Admission System, School Examination System, Library Management System.

e Payroll, HR, Sales & Personnel Management System
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deposits, loans etc.

e Insurance management system

like stocks and bonds.
1.3.2 Advantages of DBMS system
The advantages of DBMS system are:

access to data.

1.3.4 Disadvantages of the DBMS system
The disadvantages of DBMS system are:

your organization.

to use the DBMS is required.

data.

maintenance cost.

e Accounting System, Hotel Reservation System and Airline Reservation System

e [t is used in the Banking system for Customer information, account activities, Payments,

e DBMS system also used by universities to keep all records

e Finance for storing information about stock, sales, and purchases of financial instruments

e DBMS offers a variety of techniques to store & retrieve data

e Uniform administration procedures for data storage and retrieval

e Application programmers never exposed to details of data representation and Storage.

e A DBMS uses various powerful functions to store and retrieve data efficiently.

e Offers Data independence, Data Integrity and Data Security and reduce data redundancy.

e The DBMS implies integrity constraints to get a high level of protection against prohibited

® Reduced Application Development Time and occupy lesser space

e Cost of Hardware and Software of a DBMS is quite high, which increases the budget of
¢ Most database management systems are often complex systems, so the training for users
e The use of the same program at a time by many users sometimes lead to the loss of some

e DBMS can't perform sophisticated calculations

e Data-sets begins to grow large as it provides a more predictable query response time.
e [t required a processor with the high speed of data processing.

e The database can fail because or power failure or the whole system stops.

e The cost of DBMS is depended on the environment, function, or recurrent annual

1.3.5 Comparison of Database Management System (DBMS) with File System
The comparative points of DBMS) with File System are given in Table 1.3.
Table 1.3: Comparison of DBMS with File System

File System

DBMS

A file system is a software that manages and
organizes the files in a storage medium. It
controls how data is stored and retrieved.

DBMS or Database Management System is a
software application. It is used for accessing,
creating, and managing databases.

The file system provides the details of data
representation and storage of data.

DBMS gives an abstract view of data that hides
the details

Storing and retrieving of data can't be done
efficiently in a file system.

DBMS is efficient to use as there are a wide
variety of methods to store and retrieve data.

It does not offer data recovery processes.

There is a backup recovery for data in DBMS.

The file system doesn't have a crash recovery

DBMS provides a crash recovery mechanism
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mechanism.

Protecting a file system is very difficult. DBMS offers good protection mechanism.

In a file management system, the redundancy |The redundancy of data is low in the DBMS
of data is greater. system.

Data inconsistency is higher in the file system. |Data inconsistency is low in a database
management system.

The file system offers lesser security. Database Management System offers high
security.

File System allows you to stores the data as Database Management System stores data as

isolated data files and entities. well as defined constraints and interrelation.

Not provide support for complicated Easy to implement complicated transactions.

transactions.

The centralization process is hard in File Centralization is easy to achieve in the DBMS

Management System. system.

It doesn't offer backup and recovery of data if it DBMS system provides backup and recovery of

is lost. data even if it is lost.

There is no efficient query processing in the file|You can easily query data in a database using
system. the SQL language.

These system doesn't offer concurrency. DBMS system provides a concurrency facility.

1.4 Key Concepts in DBMS

It is important to understand the following concepts to efficiently manage data using a DBMS.

1.4.1 Database schema

A database schema is a set of schema for a database's relations. It consists of table with all
attributes with their data types and constraints if any. It also represents the relationships among
the tables. It is also used to visualize the logical architecture of database and how the data are
organized in a database. The schema of a relation may not change, but the relation, which is a
variable, changes over time. (Figure 1.3)

ult
PIEENERET o]

Qurry Res

Database

Guardian Catalog

Attendance

Fig. 1.3 Database schema for Student Attendance system

1.4.2 Data Constraint

Sometimes it is required to put certain restrictions or limitations on the type of data to be inserted
in the columns of a table. This is done by specifying constraints on that column(s) while creating
the tables. For example, the constraint that the column mobile number can only have non-
negative integer values of exactly 10 digits. Since each student shall have one unique roll
number, we can put the NOT NULL and UNIQUE constraints on the RollNumber column.
Constraints are used to ensure accuracy and reliability of data in the database

1.4.3 Meta-data or Data Dictionary
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The database schema along with various constraints on the data is stored by DBMS in a database
catalog or dictionary, called meta-data. A meta-data is data about the data.

1.4.4 Database Instance

When we define database structure or schema, state of database is empty. After loading data,
the state or snapshot of the database at any given time is the database instance. We may then
retrieve data through queries or manipulate data through updation, modification or deletion.
Thus, the state of database can change, and thus a database schema can have many instances
at different times.

1.4.5 Query

A query is a request to a database for obtaining information in a desired way. Query can be made
to get data from one table or from a combination of tables. For example, “find names of all those
students present today”is a query to the database. To retrieve or manipulate data, the user needs
to write query using a query language called Structured Query Language (SQL).

1.4.6 Data Manipulation

Modification of database consists of three operations viz. Insertion, Deletion or Updation.
Suppose Rivaan joins as a new student in the class then the student details need to be added in
StudentRecord as well as in ParentRecord files of the STUDENTATTENDANCE database. This
is called Insertion operation on the database. In case a student leaves the school, then student
as well as parent data need to be removed from StudentRecord, ParentRecord and
AttendanceRecord tables, respectively. This is called Deletion operation on the database.
Suppose Rivaan’s Parent has changed his mobile number, his Par_Phone should be updated in
ParentRecord file. This is called Update operation on the database.

1.4.7 Database Engine

Database engine is the underlying component or set of programs used by a DBMS to create
database and handle various queries for data retrieval and manipulation.

1.5 RELATIONAL DATA MODEL

A data model describes the structure of the database and represent data. It defines and
represents relationships among relations. In database design, first the conceptual data model is
designed for non-technical users. Then based on the conceptual data models, the logical data
models are designed by the technical users. It represents how to store and retrieve data logically.
Finally, the logical design models is converted into physical data models that show all table
structures. Relational data model is the most commonly used data model. So here we will focus
on relational data model.

1.5.1 Key terms in Relational Data Model
In relational model, tables are called relations that store data for different entities. Each relation

in a relational model represents a specific type of entity. An entity is an object and we store data
about the object. In other words, a relation is a two-dimensional table used to store data.

Let us consider, the relational database SCHOOLRECORD along with the three relations (tables)
StudentRecord, AttendanceRecord and ParentRecord, as shown in Figure 1.4.

ParentRecord | [ StudentRecord | P\ttendanceRecorcﬂ
Par_ID Stu_RolINo Att_Date
Par_Name Stu_FName Stu_RolINo

Par_Phone Stu_LName Att_Status
Par_Address Stu_Address
‘ Par_Address 1 . Par_ID

Fig. 1.4 Representing SchoolRecord database using Relational Data Model
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Observe that, a relation AttendanceRecord has attribute Stu_RollNo which links it with
corresponding student record in relation StudentRecord. Similarly, attribute Par_ID is placed
with StudentRecord table for extracting parent details of a particular student. If linking
attributes are not there in appropriate relations, it will not be possible to keep the database in
correct state and retrieve valid information from the database.

Table 1.4 Relation schema along with its description of Student Attendance database

Relation Schema Description of attributes

StudentRecord Stu_RollNo : unique id of the student

(Stu_RollNo, Stu_FName : First name of the student

Stu_FName, Stu_LName : Last name of the student

Stu_LName, Stu_DOB, | Stu_DOB : Student’s date of birth

Stu_Address, Stu_Address : Home address of the student

Par_ID) Par_ID : unique id of the parent of the student

AttendanceRecord Att_Date : date on which attendance is taken

(Att_Date, Stu_RollNo : roll number of the student

Stu_RollNo, Att_Status : Either P (for present) or A (for absent)

Att_Status) Note : Combination of Att_Date and Stu_RollNo will be
unique in each record of the table

ParentRecord Par_ID : unique id of the parent

(Par_ID, Par_ Name : Name of the parent

Par_Name, Par_Phone : Contact number of the parent

Par_Phone, Par_Address : Address of the parent

Par_Address, Par_Email : Email id of the parent

Par_Email)

Each tuple (row) in a relation (table) corresponds to data of a real-world entity as in
StudentRecord, ParentRecord, and AttendanceRecord. In the ParentRecord relation (Table
1.4), each row represents the facts about the parent and each column name in the ParentRecord
table is used to interpret the meaning of data stored under that column. A database that is
modeled on relational data model concept is called Relational Database. Figure 1.5 shows
relation ParentRecord with some populated data.

Let us now understand the commonly used terminologies in relational data model using Figure
1.5.
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/ Relation ParentRecord with 5 Attribute/Columns

[ Par_ID Par_Name |Par_Phone Par_Address Par_Email |
111122223333 | Manu P Singh 9834567890| 203, Khandari, Agra, UP mpsingh@xyz.com
222233331111 | Ashok K Sharma 9845678910| 144 Gr Kailash, New Delhi aksharmaji@abc.com
333311112222 | Ashutosh Gaur 9856789120| 1P Greens, Noida, UP ashutoshgaur@lat.com
112233445566 | Sachin Agrawal 0812389120 Kanda, Bagheshwar, UK sachinag@bby.com
223344556611 | Chandra Roy 9891201238| Fortune Somya, Bhopal, MP Ch.roy@pqr.com
334455661122 | Dinesh Dixit Lajpat Nagar, Mathura, UP dinesh.dixit@hpg.com
445566112233 | Rizwan Alam 9255614563 Deep Nagar, Sahrsa, Bihar riz.alam@ppc.com
556611223344 | Ashish Gupta 8544556978| T Nagar, Hyderabad, Telangana |ashish.gupta@drdd.com
661122334455 | Gurmeet Singh 9635214789| Shahid Nagar, Amritsar, PB gurmeet.007@ppc.com

[ 991122334455 | Michal DeSousa 8554658958 Guindy, Chennai, TN michal.don@abc.com ]

‘\Record or Tuple or

Row

Facts about Relation ParentRecord

1. Degree (Number of attributes ) = 5

2. Cardinality (Number of rows / tuple/ records ) = 10

3. Relation is a flat file having single value in each column and each
record has same number of column.

Fig 1.5 Relation ParentRecord with its attributes (Columns) and tuples (Rows)

Attribute - Characteristic or parameters for which data are to be stored in a relation. Simply
stated, the columns of a relation are the attributes which are also referred as fields. For example,
Par_ID, Par_Name, Par_Phone and Par_Address are attributes of relation ParentRecord.

Tuple - Each row of data in a relation (table) is called a tuple. In a table with n columns, a tuple
is a relationship between the n related values.

Domain - [t is a set of values from which an attribute can take a value in each row. Usually, a
data type is used to specify domain for an attribute. For example, in StudentRecord relation,
the attribute Stu_RollNo takes integer values and hence its domain is a set of integer values.
Similarly, the set of character strings constitutes the domain of the attribute Stu_Fname.

Degree — The number of attributes in a relation is called the Degree of the relation. For example,
relation ParentRecord with four attributes is a relation of degree 5.

Cardinality — The number of tuples in a relation is called the Cardinality of the relation. For
example, the cardinality of relation ParentRecord is 10 as there are 10 tuples in the table.

1.5.2 Three Important Properties of a Relation

In relational data model, following three properties are observed with respect to a relation which
makes a relation different from a data file or a simple table.

Property 1: imposes following rules on an attribute of the relation.
1. Each attribute in a relation has a unique name.
2. Sequence of attributes in a relation is immaterial.
Property 2: governs following rules on a tuple of a relation.

1. Each tuple in a relation is distinct. For example, data values in no two tuples of relation
AttendanceRecord can be identical for all the attributes. Thus, each tuple of a relation
must be uniquely identified by its contents.

2. Sequence of tuples in a relation is immaterial. The tuples are not considered to be
ordered, even though they appear to be in tabular form.

Property 3: imposes following rules on the state of a relation.
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1. All data values in an attribute must be from the same domain (same data type).

2. Each data value associated with an attribute must be atomic (cannot be further divisible
into meaningful subparts). For example, Par_Phone of relation ParentRecord has ten
digits numbers which is indivisible.

3. No attribute can have many data values in one tuple. For example, any Parent cannot
specify multiple contact numbers under Par_Phone attribute.

4. A special value “NULL” is used to represent values that are unknown or non-applicable
to certain attributes. For example, if a parent does not share his or her contact number
with the school authorities, then Par_Phone is set to NULL (data unknown).

1.6 KEYS IN A RELATIONAL DATABASE

The tuples within a relation must be distinct. It means no two tuples in a table should have same
value for all attributes. That is, there should be at least one attribute in which data are distinct
(unique) and not NULL. That way, we can uniquely distinguish each tuple of a relation. So,
relational data model imposes some restrictions or constraints on the values of the attributes
and how the contents of one relation be referred through another relation. These restrictions are
specified at the time of defining the database through different types of keys as given below:

1.6.1 Candidate Key

A relation can have one or more attributes that takes distinct values. Any of these attributes can
be used to uniquely identify the tuples in the relation. Such attributes are called candidate keys
as each of them are candidates for the primary key.

As shown in Figure 1.5, the relation ParentRecord has five attributes out of which Par_ID and
Par_Phone always take unique values. No two parents will have same phone number or same
Par_ID. Hence, these two attributes are the candidate keys as they both are candidates for
primary key.

1.6.2 Primary Key

Out of one or more candidate keys, the attribute chosen by the database designer to uniquely
identify the tuples in a relation is called the primary key of that relation. The remaining attributes
in the list of candidate keys are called the alternate keys.

In the relation ParentRecord, suppose Par_ID is chosen as primary key, then Par_Phone will be
called the alternate key.

1.6.3 Composite Primary Key

If no single attribute in a relation is able to uniquely distinguish the tuples, then more than one
attributes are taken together as primary key. Such primary key consisting of more than one
attribute is called Composite Primary key. In relation AttendanceRecord, Roll Number cannot
be used as primary key as roll number of same students will appear in another row for a different
date. Similarly, in relation AttendanceRecord, Att_Date cannot be used as primary key because
same date is repeated for each roll number.

However, combination of these two attributes Stu_RollNo and Att_Date together would always
have unique value in AttendanceRecord table as on any working day, of a student would be
marked attendance only once. Hence {Stu_RollNo, Att_Date} will combine to make the of
AttendanceRecord relation composite primary key.

1.6.4 Foreign Key

A foreign key is used to represent the relationship between two relations. A foreign key is an
attribute whose value is derived from the primary key of another relation. This means that any
attribute of a relation (referencing), which is used to refer contents from another (referenced)
relation, becomes foreign key if it refers to the primary key of referenced relation. The referencing
relation is called Foreign Relation. In some cases, foreign key can take NULL value if it is not the
part of primary key of the foreign table.
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The relation in which the referenced primary key is defined is called primary relation or master
relation. In Figure 1.6, two foreign keys in STUDENTATTENDANCE database are shown using
schema diagram where the foreign key is displayed as a directed arc (arrow) originating from it
and ending at the corresponding attribute of the primary key of the referenced table. The
underlined attributes make the primary key of that table.

StudentRecord P\ttendanceRecordl
ParentRecord
Primary key Stu_RolINo Att_Date
Par ID

. Stu_FName Stu_RolINo
Par_Name Stu LName Att_Status
Par_Phone =

Stu_Address
Par_Address
. Par ID

Par Address Foreign key ™ —= )

Fig. 1.6 Student Attendance database with the Primary and Foreign keys
Summary

e A file in a file system is a container to store data in a computer.

e File system suffers from Data Redundancy, Data Inconsistency, Data Isolation, Data
Dependence and Controlled Data sharing.

e Database Management System (DBMS) is a software to create and manage databases. A
database is a collection of tables.

e Database schema is the design of a database

e A database constraint is a restriction on the type of data that that can be inserted into the
table.

e Database schema and database constraints are stored in database Catalog. Whereas the
snapshot of the database at any given time is the database instance.

® A query is a request to a database for information retrieval and data manipulation (insertion,
deletion or update). It is written in Structured Query Language (SQL).

e Relational DBMS (RDBMS) is used to store data in related tables. Rows and columns of a
table are called tuples and attributed respectively. A table is referred to as a relation.

e Restrictions on data stored in a RDBMS is applied by use of keys such as Candidate Key,
Primary Key, Composite Primary Key, Foreign Key.

e Primary key in a relation is used for unique identification of tuples.
e Foreign key is used to relate two tables or relations.

e Each column in a table represents a feature (attribute) of a record. Table stores the
information for an entity whereas a row represents a record.

e Each row in a table represents a record. A tuple is a collection of attribute values that makes
a record unique.

e A tuple is a unique entity whereas attribute values can be duplicate in the table.

Check Your Progress

A. Multiple choice questions

1. A database is a (a) organized collection of information that cannot be accessed,
updated, and managed (b) collection of data or information without organizing (c)
organized collection of data or information that can be accessed, updated, and managed
(d) organized collection of data that cannot be updated

2. Which of the following is not a valid SQL type? (a) float (c) numeric (c) decimal (d)
character

3. In DBMS, table is known as and row is known as . (a) relation,
tuple (b) tuple, tuple (c) tuple, relation (d) relation, relation
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4. In any table, the data types describe the kind of that it can contain. (a) table
(b) data (c) number (d) column
5. The SQL statement used to select data items from the database is (a) SELECT (b) USE
(c) ALTER (d) CREATE
6. The database can be renamed using SQL statement (a) CREATE DATABASE
(b) RENAME DATABASE (c) DROP DATABASE (d) SELECT DATABASE
7. The syntax used to show all databases is (a) USE DATABASES (b) SELECT DATABASES
(c) SHOW DATABASES (d) DISPLAY DATABASE
8. In a database table the field which uniquely identifies each row in the table is known as
(a) primary key (b) unique key (c) composite key (d) foreign key
9. Foreign key is a key in another table. (a) primary (b) unique (c) composite (d)
candidate key
10. The multiple columns that are used as primary key is known as (a) unique key (b)
composite key (c) foreign key (d) candidate key
11. Which of the following key is used to link between two tables (a) primary (b) foreign (c)
composite (d) unique
12. A primary key cannot be (a) Zero (b) foreign key (c) duplicate (d) NULL
B. Fill in the blanks

1. In DBMS, table is known as and row is known as

2. Organized collection of data or information for accessing, updating and management is
known as

A relational database consists of a collection of .

To see all available databases in MySQL; command is used.

Data Definition language is the language which is used to defining the of relation.

In order to build a link between two tables, is used.

In order to make multiple columns as a Primary Key, can be used.
Foreign key is a field in a table that is in another table.

A Key which uniquely identifies each row in the table is known as

10 A foreign key can be or . (null, duplicate)

C. State whether True or False

00N R W

—_

DBMS is an interface between Database application and database.

Using the SQL statement RENAME DATABASE; a database can be renamed.
To see all existing databases; SHOW DATABASES; syntax is used.

A Primary Key is basically a Column or Columns.

To make a link between two tables, We can use foreign key constraints.

A Primary Key can be NULL

A Foreign Key can not be Duplicate.

If multiple columns are used as Primary Key, it is known as Composite Key.
There could be two Primary keys constraints in a single table.

10 A Foreign Key can not have NULL value

WO NoOh WD

D. Short answer questions.

What is file system? Write down limitations of file system.

Why foreign keys are allowed to have NULL values? Explain with an example.
What are the limitations of file system and how that are overcome by DBMS?

What is database schema?

What is data redundancy and its associated problems?

How data redundancy problem is solved in DBMS?

What is MYSQL and its features?

What are various data types available in MYSQL?

Differentiate between: (a) Database state and database schema (b) Primary key and
foreign key (c) Degree and cardinality of a relation
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10. Explain the terms (a) Relation (b) Domain (c) Tuple (d) Attribute (e) Degree (f) Cardinality
(g) Primary Key (h) Foreign Key
11. Describe the various integrity constraints?

E. Practical Exercises

1. Considering the following three tables Student, Teacher and Subject, answer the following

questions.
Table Name: Student

Field Name Description
Reg No Student Register Number
First_ Name Name of the Student
Sur_Name Surname of the Student
Address Address of the Student
City City of Student
Pincode Pincode of city
Birthdate Date of Birth
Gender Male or Female
Standard Studying in which standard
Join_Date Date of Joining School
Leaving Date Date of Leaving School

Table Name: Teacher

Field Name Description

Teacher_No Teacher Number

First. Name Name of the Teacher
Sur_Name Surname of the Teacher
Address Address of the Teacher
City City of teacher

Pincode Pin code of the city
Phone _no Phone number of teacher
Email_id E-mail id of teacher
Mobile_No Mobile number of teacher

Table Name: Subject

Field Name

Description

Sub_Name

Name of the Subject

Details

Description of the subject

Write data type for each field in each table.
Write Primary Key and other key constraints if any in each table.

Whether it is possible to relate any two tables. If yes, justify your answer.
e What is the degree of each relation.
2. The medical shop wants to maintain a database “Medicos” to keep track of all medicines in
the shop. Design a database by answering the following questions.
e Create a realation “medicine” to the medicine details such as medicine name, company,
price, batch no, mfd date, qty available and expiry date.
e Assign the appropriate attribute names with their data type.

e Store the medicine and its price at once.
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e Assign the contraints if required.

3. Canteen Store Department wants to create a database CSD_Customer to maintain details of
all working as well as their dependent family member details.
WORKING_EMPLOYEE(Emp_No, Emp_Name, Address, Aadhar_Number, Dept, DOJ)
DEPENDENT (SNo, Dep_Name, Relationship, Emp_No, Valid_Date)
e Name the attributes of WORKING_EMPLOYEE, which can be used as primary key and
candidate keys.
e The CSD wants to retrieve details of dependent of any specific employee. Name the
tables and the key which are required to retrieve this information.
e What is the degree and cardinality of WORKING_EMPLOYEE and DEPENDENT
relation?

4. Considering the following three tables Student, Project_Assigned Teacher and Project, answer
the following questions.

Table: STUDENT

Roll_No Name Class | Section Regi ID
11 Anshika XII B CS-101-10
12 Hiba XII A CsS-103-14
21 Kushaal XI B IP-104-15
22 Manmeet XII B Cs-101-14
23 Vibhanshu XI A IP-101-15
Table: PROJECT_ASSIGNED
Regi ID Project_No
IP-101-15 101
IP-104-15 102
CS-103-14 103
CS-101-14 104
CS-101-10 105
Table: PROJECT
Proj_No | Project Name Sub_Date
101 Airline Reservation System 12-01-22
102 Library Automation System 12-01-22
103 Employee Management System 15-01-22
104 Student Management System 12-01-22
105 Inventory Management System 15-01-22
106 Railway Reservation System 15-01-22

Answer the following questions:
e Write the name of primary key of each table.
e Write the name of foreign key(s) in table PROJECT_ASSIGNED.
e Is there any alternate key in table STUDENT? Give justification for your answer.
e Can a user assign duplicate value to the field Roll_No of STUDENT table? Justify.
S. Consider the database STUDENT_PROJECT given above and answer the following questions
with justification.
Can you insert a new student record with missing roll number.
Can you insert a new student record with missing registration id value.
Can you insert a new project detail without Sub_date.
Can you insert a new project detail without Proj_no.

Can you insert a new record with Regi ID as IP-101-19 and Project_No 206 in table
PROJECT_ASSIGNED.

PSS Central Institute of Vocational Education, NCERT, Bhopal




Domestic Biometric Data Operator, Grade XII n

Session 2: Structured Query Language (SQL)

Once the result date is declared, Shyam was eager to see the result on website. (Figure 2.1) He
opened the website to enter his Roll number to see the result. After entering Roll number, he
pressed the OK button. Immediately score card of Shyam got displayed on the screen and passed
with first division marks. Shyam was very happy and also surprised, how a computer searches
the Roll number so fast among approximately 5 lacs students records. Later on, Shyam
understand that it was possible because of the database query language which is also known as
Structured Query Language (SQL). SQL is used to search, store, modify records in data base
management system. In this chapter, you will understand to create database objects, insert data
in database and various types of commands used to retrieve the required data from the database.

select

2.1 Structured Query Language (SQL)

In file system it is required to write programs to access data. However in DBMS there exists a
Structured Query Language (SQL), is a special kind of query language used to access and
manipulate data from the database. SQL is the most popular query language used by major
relational database management systems (RDBMS), such as MySQL, Oracle, Informix, PostGre
SQL, SQL server, MS Access, and Sybase.

SQL is easy to learn as the statements comprise of descriptive English words. It is possible to
interact with a database using SQL very easily. It is simply required to specify what is to be
retrieved rather than how to retrieve data from the database. SQL provides statements for
defining the structure of data, manipulating data in the database, declaring constraints and
retrieving data from the database in various ways, depending on requirement.

2.1.1 Installing MySQL

MySQL is an open source RDBMS software which can be easily downloaded from its official
website https://dev.mysql.com/downloads. After installing MySQL, start MySQL service. (Figure
2.2) The appearance of mysql> prompt as shown below. MySQL is ready to accept SQL
statements on this prompt.
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dds@dds-HP-240-G7-Notebook-PC: ~

dds@dds-HP-240-G7-Notebook-PC:~$% sudo mysql

[sudo] password for dds:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 8

Server version: 8.0.27-Qubuntu®.21.04.1 (Ubuntu)

Copyright (c) 2000, 2021, Oracle and/or its affiliates.

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
owners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement

I
mysql> [

Fig. 2.2: MySQL Shell
Following are some important points to be kept in mind while using SQL.

e SQL is not case insensitive. For example, the column names ‘salary’ and ‘SALARY’ are the
same for SQL.

¢ SQL statements terminates with a semicolon (;). In multi-line SQL statements, the “;” is not

required after the first line. Just press the Enter key to continue on the next line. The prompt
mysql> then changes to “->”, indicating that statement is continued to the next line. Only
at the end of SQL statement, put “;” and press Enter.

2.2 Data Types and Constraints in MySQL

We know that a database consists of one or more relations and each relation (table) is made up

of attributes (column). Each attribute has a data type. It is also possible to specify constraints

for each attribute of a relation.

2.2.1 Data type of Attribute

Data type of an attribute indicates the type of data value that an attribute can have. It also

decides the operations that can be performed on the data of that attribute. For example,

arithmetic operations can be performed on numeric data but not on character data. Commonly

used data types in MySQL are numeric types, date and time types, and string types as shown in
Table 2.1.

Table 2.1 Commonly used data types in MySQL

Data Type Description

CHAR (n) Specifies character type data of length n where n could be any value from O to
255. CHAR is of fixed length, means, declaring CHAR (10) implies to reserve
spaces for 10 characters. If data does not have 10 characters (for example, ‘city’
has four characters), MySQL fills the remaining 6 characters with spaces padded
on the right.

VARCHAR (n) |Specifies character type data of length ‘n’ where n could be any value from O to
65535. But unlike CHAR, VARCHAR is a variable-length data type. That is,
declaring VARCHAR (30) means a maximum of 30 characters can be stored but
the actual allocated bytes will depend on the length of entered string. So ‘city’ in
VARCHAR (30) will occupy the space needed to store 4 characters only.

INT INT specifies an integer value. Each INT value occupies 4 bytes of storage. The
range of values allowed in integer type are -2147483648 to 2147483647. For
values larger than that, we have to use BIGINT, which occupies 8 bytes.

FLOAT Holds numbers with decimal points. Each FLOAT value occupies 4 bytes.
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DATE The DATE type is used for dates in 'YYYY-MM-DD' format. YYYY is the 4 digits
year, MM is the 2 digits month and DD is the 2 digits date. The supported range
is '1000-01-01" to '9999-12-31".

2.2.2 Constraints

Constraints are the certain types of restrictions on the data values that an attribute can have.
Table 2.2 lists some of the commonly used constraints in SQL. They are used to ensure
correctness of data. However, it is not mandatory to define constraints for each attribute of a
table.

Table 2.2 Commonly used SQL Constraints

Constraint |Description

Ensures that a column cannot have NULL values where NULL means missing/

NOT NULL
OTNU unknown/not applicable value.

UNIQUE Ensures that all the values in a column are distinct/unique.

DEFAULT A default value specified for the column if no value is provided.

PRIMARY KEY|The column which can uniquely identify each row or record in a table.

FOREIGN The column which refers to value of an attribute defined as primary key in
KEY another table.

2.2.3 Types of Structured Query Language (SQL)

SQL is a standardized language used for making communication with relational databases and
performing various operations on it. According to ANSI (American National Standards Institute),
it is the standard language for relational database management systems. SQL statements are
used to perform tasks such as insert, update delete data in any database. As shown in Figure
2.3. On the basis of different types of operation, SQL commands are divided into five categories.

Data Definition Language (DDL)
Data Manipulation Language (DML)
Data Query Language (DQL)
Transaction Control Language (TCL)
Data Control Language (DCL)

[ SQL Comands |

R | v

S

— pvL | DQL |
Create Insert Select | Commit Grant
Drop Update Roleback Revoke
Alter Delete Save point

e —
Truncate

Fig. 2.3: Types of SQL command
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2.3 SQL - Data Definition Language (DDL)

It is first necessary to define the relation schema to store data in database. Defining a schema
includes creating a relation and giving name to a relation, identifying the attributes in a relation,
deciding upon the datatype for each attribute and also specify the constraints as per the
requirements. Sometimes, it may require to make changes to the relation schema also. SQL
provides commands for defining the relation schema, modifying relation schema and deleting
relations. These are called as Data Definition Language (DDL).

As you know that the data are stored in relations or tables in a database. Database is a collection
of database object such as tables, queries and views. The CREATE statement is used to create a
database and its tables (relations). Before creating a database, it should be clear about the
number of tables in the database, the columns (attributes) in each table along with the data type
of each column. This is how we decide the relation schema. This category of SQL provides a set
of commands to create the database structure or schema.

2.3.1 CREATE Database
This SQL command is used to create various database objects. The syntax and example for
creating database is given below.
Syntax:
CREATE DATABASE databasename;
Example 2.1: The following command is used to create a database with the name “SchoolRecord”.
mysql> CREATE DATABASE SchoolRecord;
After successful execution of the command a message “Query OK” is displayed on the sql prompt.
It is also possible to see the newly created database by using the “show” command. The show

command displays the newly created database along with some default databases of MySQL as
shown in Figure 2.4.

Copyright (c) 2000, 2021, Oracle and/or its affiliates.

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
owners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql> create database SchoolRecord;
Query OK, 1 row affected (0.23 sec)

mysql> show databases;

e e +
| Database |
B +
| SchoolRecord |
| information schema |
| mysql |
| performance schema |
| sys |
R e +

5 rows in set (0.00 sec)

mysql> ||
Note: In any RDBMS, it is possible to manage multiple databases on a single computer. USE
command is used to select the specific database. After selecting the database, it is possible to
create tables or querying data from this database.

To select the database SchoolRecord, issue the “USE” command followed by database name.
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mysql> use SchoolRecord;

Database changed

mysql> |

Note/Tip: In LINUX OS environment, names for database and tables are case-sensitive whereas
in WINDOWS OS, there is no such differentiation. However, as a good practice, it is suggested to
write database or table name in the same letter cases that were used at the time of their creation.

2.3.2 CREATE Table
After creating database SchoolRecord, it is required to define relations (create tables) in this

database. In each relation specify attribute (column name) for each attribute with their required
data types. The syntax for CREATE TABLE statement is as follows.

Syntax:
CREATE TABLE tablename (
Col_namel datatype constraint,

Col_name?2 datatype constraint,

Col_nameN datatype constraint );

Let us understand how to choose attribute names and their respected data types. First identify
data types of the attributes in table “StudentRecord” along with their constraint, if any. Let us
assume that there are total 100 students in a class and values of Roll number are in a sequence
from 1 to 100. Since the data values of attribute “Stu_RollNo” is stored in digits, the data type
integer (INT) is appropriate for this attribute. In the same way total number of characters in
student First name and Last name can be upto 20 characters. Since the number of characters
can vary for different students, the data type VARCHAR is used for these columns. In the same
the data type VARCHAR is used for student address upto 50 characters in length. The specific
data type DATE is used for specifying any type of date. So DATE data type is used for attribute
“Date of Birth”. For student's parent id, Aadhaar number is used which is a 12 digit number.
Since Aadhaar number is of fixed length and it is not required to perform any mathematical
operation, the character data type with fixed length of 12 character, CHAR (12) is used for this
attribute.

Table 2.3 Data types and constraints for the attributes of relation StudentRecord

Attribute Data expected to be stored Data type Constraint

Stu_RollNo Numeric value consisting of maximum 3 digits |Int Primary Key
Variable length stri f i 0

Stu_FName ariable length string of maximum 2 Varchar (20) |Not Null
characters
Variable 1 h stri f i

Stu_LName arlable length string of maximum 20 Varchar (20) |Not Null
characters

Stu_DOB Date value Date Not Null
Variable 1 h stri f i

Stu_Address arlable length string of maximum 50 Varchar (50) |Not Null
characters
Fi 1 h stri f 12 digits for Aadh

Par_ID ixed length string of 12 digits for Aadhaar Char (12) Foreign Key
Number

Table 2.4 Data types and constraints for the attributes of relation ParentRecord

Attribute |Data expected to be stored Data type Constraint
Par_ID Fixed length string of 12 digits Aadhaar number |Char (12) Primary Key
Par Name |Variable length string of maximum 20 characters|Varchar (20) [Not Null
Par_Phone |Numeric value consisting of 10 digits Char (10) Null Unique
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Par_Address |Variable length string of size 30 characters Varchar (30) |Not Null

Par Email |Variable length string of size 30 characters Varchar (30)

Table 2.5 Data types and constraints for the attributes of relation AttendanceRecord

Attribute |Data expected to be stored Data type Constraint
Att_Date Date value Date Primary Key*
Stu_RollNo Nymeric value consisting of maximum 3 Int Prim.ary Key*
digits Foreign Key
Att_Status |‘P’ for present and ‘A’ for absent Char(1) Not Null

Table 2.3, 2.4 and 2.5 show the chosen data type and constraint for each attribute of the relations
StudentRecord, ParentRecord and AttendanceRecord respectively.

Example 2.2: The following command is used to create table StudentRecord. To create the
table in SchoolRecord database, first open the database with USE SchoolRecord command. Then
create the table under StudentRecord database by using the CREATE TABLE command.

mysql> USE SchoolRecord;
Database changed
mysql> CREATE TABLE StudentRecord (
-> Stu_RollNo INT,
-> Stu_FName VARCHAR(20),
-> Stu_LName VARCHAR(20),
-> Stu_DOB DATE,
-> Stu_Address VARCHAR(50),
-> Par_ID CHAR(12),
-> PRIMARY KEY (Stu_RollNo) );
Query OK, 0 rows affected (3.17 sec)

mysql>

Note: “,” is used to separate two attributes and each statement terminates with a semi-colon (;).
The arrow (->) is an interactive continuation prompt. If we enter an unfinished statement, the
SQL shell will wait for us to enter the rest of the statement.

Example 2.3: The following command is used to Create table ParentRecord.

mysql> CREATE TABLE ParentRecord (
-> Par_ID CHAR(12),
-> Par_Name VARCHAR(20),
-> Par_Phone CHAR(10),
-> Par_Address VARCHAR(50),
-> Par_Email VARCHAR(30) );
Query OK, © rows affected (2.57 sec)

mysql> |

Example 2.4: The following command is used to Create table AttendanceRecord.

mysql> CREATE TABLE AttendanceRecord (
-> Att_Date DATE,
-> Stu_RollNo INT,
-> Att_Status CHAR(1) );

Query OK, 0 rows affecied (2.81 sec)

mysql>

2.3.3 DESCRIBE Table
DESCRIBE or DESC command is used to view the structure of an already created table.
Syntax:
DESCRIBE tablename;
Example 2.5: The following SQL command is used to show the structure of StudentRecord table.
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mysql> DESCRIBE StudentRecord;

R ——— e R — +oooo- R — Fommmeo +
| Field | Type | Null | Key | Default | Extra |
e ——— e E e — T R —_— [ +
| stu_RollNo | int | NO | PRI | NULL | |
| Stu_FName | varchar(2e) | YES | | NULL | |
| Stu_LName | varchar(20) | YES | | NULL | |
| Stu_DOB | date | YES | | NULL | |
| Stu_Address | varchar(50) | YES | | NULL | |
| Par_ID | char(12) | YES | | NULL | |
e ——— e E e — T R —— [ +
6 rows in set (0.01 sec) |

mysql>

The SHOW TABLES statement is used to display all the table in database. We have created three
tables in the database SchoolRecord.

Example 2.6: The following SQL command is used to display the tables created in the database
SchoolRecord. It shows all the three tables created so far.

mysql> show tables;

| AttendanceRecord I |
| ParentRecord |
| StudentRecord |

3 rows in set (0.01 sec)
mysql>

2.3.4 ALTER Table

After creating a table, it is possible to add or remove an attribute or modify the datatype of
existing attribute or to add constraint in attribute. ALTER statement is used to change or alter
the structure of the table.

Syntax:
ALTER TABLE tablename ADD/Modify/DROP attributel, attribute?2,..

(a) Add primary key to a relation
Example 2.7: The following SQL command is used to add a primary key to the relation
“ParentRecord”

mysql> ALTER TABLE ParentRecord ADD PRIMARY KEY (Par_ID);

Query 0K, 0 rows affected (3.91 sec)
Records: @ Duplicates: 0@ Warnings: 0

mysql>

A composite primary key is made up of two attributes. The primary key to the
“AttendanceRecord” relation will be composite primary key of two attributes. “AttendanceDate”
and “Stu_RollNo”.

Example 2.8: The following SQL command is used to add the composite primary key to the
relation “AttendanceRecord”.

mysql> ALTER TABLE AttendanceRecord ADD PRIMARY KEY (
-> Att_Date, Stu_RollNo);

Query OK, 0 rows affected (4.34 sec)

Records: 0 Duplicates: @ Warnings: 0

mysql>

(b) Add foreign key to a relation

It is also possible to add foreign keys to the relation, if any. A relation may have multiple
foreign keys and each foreign key is defined on a single attribute. Note the following points
while adding foreign key to a relation.
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* The referenced relation must be already created.
* The referenced attribute must be a part of primary key of the referenced relation.
* Data types and size of referenced and referencing attributes must be same.

Syntax:
ALTER TABLE table_name ADD FOREIGN KEY (attribute name)
REFERENCES referenced_table_name (attribute name);
Let us now add foreign key to the table StudentRecord.
In table “StudentRecord”, the attribute Par_ID (the referencing attribute) is a foreign key and it

refers to attribute Par_ID (the referenced attribute) of table “ParentRecord”. Hence,

“StudentRecord” is the referencing table and “ParentRecord” is the referenced table.

Example 2.9: The following SQL command is used to add the foreign key. The ALTER

statement change the table StudentRecord.

mysql> ALTER TABLE StudentRecord ADD FOREIGN KEY(Par_ID)
-> REFERENCES ParentRecord(Par_ID);

Query OK, 0 rows affected (5.16 sec)
Records: @ Duplicates: 0@ Warnings: 0

mysql>

(c) Add constraint unique to an existing attribute
In “ParentRecord” table, attribute “Par_Phone” has a constraint UNIQUE, means no two values
in that column should be same.
Syntax:
ALTER TABLE table_name ADD UNIQUE (attributename);

Example 2.10: The following SQL command is used to add the constraint UNIQUE with
attribute “Par_Phone” of the table “ParentRecord”.
mysql> ALTER TABLE ParentRecord ADD UNIQUE(Par_Phone);

Query OK, 0 rows affected (1.56 sec)
Records: @ Duplicates: @ Warnings: @

mysql>

(d) Add an attribute to an existing table
Sometimes, it is required to add an additional attribute in a table. The syntax for this is.
Syntax:

ALTER TABLE table_name ADD attribute_name DATATYPE;

Suppose the Principal of the school has decided to award scholarship to some needy students
for which income of the parents must be known. But school has not maintained income attribute
with table “ParentRecord” so far.

Example 2.11: The following command is used to add a new attribute income of data type INT
in the table “ParentRecord”.

mysql> ALTER TABLE ParentRecord ADD Par_Income INT;
Query OK, 0 rows affected (1.38 sec)
Records: @ Duplicates: @ Warnings: @

mysql>

The newly added attribute “income” with data type INT in the table “ParentRecord” can be viewed
using DESC command as follows.
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mysql> desc ParentRecord;

S e S TR S S S - +
| Field | Type | Null | Key | Default | Extra |
o aan o eeeaaan - R R R +
| Par_ID | char(12) | NO | PRI | NULL | |
| Par_Name | varchar(20) | YES | | NULL | |
| Par_Phone | char(10) | YES | UNI | NULL | |
| Par_Address | varchar(6@) | YES | | NULL | |
| Par_Email | varchar(30) | YES | | NULL | |
| Par_Income | int | YES | | NULL | |
S S S TR S S —— S T +
6 rows in set (0.00 sec)

mysql>

(e) Modify datatype of an attribute
It is possible to modify the data types of the existing attributes of a table using the following
statement.
Syntax:
ALTER TABLE table_name MODIFY attribute DATATYPE;
Suppose, to change the size of attribute “Par _Address” from VARCHAR (30) to VARCHAR (40)
of the “ParentRecord” table.
Example 2.12: The following command is used to change the size of attribute “Par Address

in “ParentRecord” table.

mysql> ALTER TABLE ParentRecord MODIFY Par_Address VARCHAR(60);
Query 0K, 0 rows affected (0.51 sec)
Records: O Duplicates: ® Warnings: @

mysql>

»

(f) Modify constraint of an attribute

When creating a table, by default each attribute takes null value except for the attribute
defined as primary key. It is possible to change an attribute’s constraint from NULL to NOT
NULL using ALTER statement.

Syntax:
ALTER TABLE table_name MODIFY attribute DATATYPE NOT NULL;

Note: It is required to specify the data type of the attribute along with constraint NOT NULL
while using MODIFY.

Example 2.13: The following command is used to associate NOT NULL constraint with
attribute “Stu_FName” of table “StudentRecord”.

mysql> ALTER TABLE StudentRecord MODIFY Stu_FName
-> VARCHAR(28) NOT NULL;

Query 0K, 0 rows affected (4.23 sec)

Records: @ Duplicates: @ Warnings: 0

mysql>

(g) Add default value to an attribute
The syntax to specify the default value for an attribute is,
Syntax:
ALTER TABLE table_name MODIFY attribute
DATATYPE DEFAULT default_value;

To set default value of “Stu_DOB” of “StudentRecord” to 15th May 2000, write the following
statement.
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mysql> ALter Table StudentRecord MODIFY Stu_DOB DATE
-> DEFAULT '2000-05-15';

Query 0K, ® rows affected (0.61 sec)

Records: @ Duplicates: @ Warnings: ©

mysql>

Note: 1t is required to specify the data type of the attribute along with DEFAULT while using
MODIFY.

(h) Remove an attribute
It is possible to remove attributes from a table using ALTER.
Syntax:
ALTER TABLE table_name DROP attribute;
Example 2.14: The following command is used to remove the attribute income from the table

“ParentRecord”.

mysql> ALTER TABLE ParentRecord DROP Par_Income;
Query OK, 0 rows affected (3.91 sec)
Records: @ Duplicates: @ Warnings: @

mysql=

(i) Remove primary key from the table
Sometimes it may be required to remove the primary key constraint from the table. In such
case, the syntax for ALTER TABLE command is.
Syntax:
ALTER TABLE table_name DROP PRIMARY KEY;

Example 2.15: The following command is used to remove primary key of table “ParentRecord”

mysgl> ALTER TABLE StudentRecord DROP PRIMARY KEY;
Query OK, @ rows affected (5.61 sec)
Records: © Duplicates: @ Warnings: ©

mysql>

Note: The primary key is dropped from StudentRecord table, but each table should have a
primary key to maintain uniqueness. Hence, to use ADD command to specify primary key for
the StudentRecord table as shown in earlier examples
2.3.5 DROP TABLE Command
Sometimes it may require to remove a table in a database or the database itself. DROP statement
is used to remove a database or a table permanently from the system. Since this command will
delete the table or database permanently, you have to be cautious while using this statement as
it cannot be undone. Let us assume that you have created a table with name “ParantRecord”
instead of “ParentRecord”. DROP command can be used to delete the table created with wrong
name.
Syntax :

DROP TABLE table_name;
It is also possible to drop the entire database.
Syntax :

DROP DATABASE database_name;
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Example 2.16: The following command is used to delete the table name “ParantRecord” from
the current database.

Cautions:
e Using the Drop statement to remove a database will ultimately remove all the tables
within it.
e DROP statement will remove the tables or database created by you. Hence you may
apply DROP statement at the end of the chapter.

2.3.6 TRUNCATE TABLE Command

It is possible to remove all records form a table using TRUNCATE command. Later on, you can
insert new records in the same table. This command will delete all records from the table but
table structure will exist in database. While using DROP command, all the records with table
structure will be deleted from the database. So, care should be taken while using both
TRUNCATE and DROP command in SQL.

Syntax:
Truncate Table Table_Name;

Example 2.17: The following command is used to Truncate the table “StudentRecordBackup”.
mysql> Select * from STUDENTBACKUP;

o eecsacsaaaa e Focacocaatas Fosasodassdas P e P P S e S PP S -
| Stu_RollNo | Stu_FName | Stu_LName | Stu_DOB | Stu_Address |
e S e e e e +
| 1 | Rajvardhan | Singh | 2003-05-15 | 203, Khandari, Agra UP |
| 2 | Trilok | Sharma | 2004-08-15 | 144 Gr Kailash, New Delhi |
| 3 | Aditi | Gaur | 2005-06-04 | JP Greens, Noida, UP |
| 4 | Anshika | Agrawal | 2003-05-17 | Kanda, Bagheshwar, UK

| 6 | Pawani | Dixit | 2004-12-11 | Lajpat Nagar, Mathura, UP |
| 7 | Hiba | Rizwan | 2006-12-03 | Deep Nagar, Sahrsa, Bihar |
| 8 | Riddhi | Gupta | 2005-11-01 | TNagar, Hyderabad, Telangana |
| 10 | John | DeSousa | 2005-08-17 | Guindy, Chennai, TN |
docemccacaaan " TR ocmcmcccaaa P R - +

8 rows in set (0.00 sec)

mysql> TRUNCATE STUDENTBACKUP;
Query OK, 0 rows affected (3.49 sec)

mysql> Select * from STUDENTBACKUP;
Empty set (0.01 sec)

mysql>

2.3.7 CREATE TABLE from Existing Table

If you want to create a new table from existing table with partial or additional fields, then you
can use the CREATE table command with SELECT statement. The new table is created with the
result of SELECT statement with results provided by it.

Syntax:
mysql> Create table NewTableName AS
(Select Field 1, Field 2, Field 3, ...Field N from Old_Table_Name)

Example 2.18: The following command is used to Create table “NewStudentRecord” from the
existing table “StudentRecord”.
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mysql> Create table NewStudentRecord AS (Select Stu_RollNo, Stu_FName, Stu_LName,
Stu_DOB, Stu_Address from StudentRecord);

Query 0K, 9 rows affected (2.40 sec)

Records: 9 Duplicates: @ Warnings: ©

mysql=>

It will create a new table named as “NewStudentRecord” with only S attributes and all the records
which are inserted in this table earlier.

mysql> Show tables;

g +
| Tables_in_SchoolRecord |
g +
| AttendanceRecord |
| NewStudentRecord |
| ParentRecord |
| StudentRecord |
L T T +

4 rows in set (0.80 sec)

mysql>

It is possible to create a new table with all attributes and all records available in the existing
table.

Example 2.19: The following command is used to create a new table “StudentRecord1” with all
attributes and all records available in the existing table “StudentRecord”.

mysql> CREATE TABLE StudentRecordl AS(Select * from StudentRecord);
Query OK, 9 rows affected (3.39 sec)
Records: 9 Duplicates: 8 Warnings: @

mysql> SELECT * FROM StudentRecordil;

Fommmmmmmaaas Fommmmmmeeaa o L T e Fommmmmmmeaaas +
| Stu_RollNo | Stu_FName | Stu_LName | Stu_DOB | Stu_Address | Par_ID

S e e e e eeemmmm e oo +
| 1 | Rajvardhan | Singh | 2003-05-15 | 203, Khandari, Agra UP | 452695874564 |
| 2 | Trilok | Sharma | 2004-08-15 | 144 Gr Kailash, New Delhi | 252154687451 |
| 3 | Aditi | Gaur | 2005-06-04 | JP Greens, Noida, UP | 362115264625 |
| 4 | Anshika | Agrawal | 2003-085-17 | Kanda, Bagheshwar, UK | 6862125125261 |
| 6 | Pawani | Dixit | 2004-12-11 | Lajpat Nagar, Mathura, UP | 268953264578 |
| 7 | Hiba | Rizwan | 2006-12-03 | Deep Nagar, Sahrsa, Bihar | 485466192343 |
| 8 | Riddhi | Gupta | 2005-11-01 | TNagar, Hyderabad, Telangana | 521556651761 |
| 18 | John | DeSousa | 2005-08-17 | Guindy, Chennai, TN | 954891122475 |
| 5 | Nandini | Roy | 2003-12-19 | Fortune Somya, Bhopal, MP | 225423344657 |
S S R —— S oo S +

9 rows in set (0.80 sec)

mysql>

2.3.8 RENAME TABLE command

Sometime it may be required to change the name of existing table. It is possible to do so by using
RENAME or ALTER command.

Syntax:
RENAME TABLE old_table_name TO new_table_name;

Example 2.20: The following command is used to rename the table “NewStudentRecord” to
“StudentRecord1”

mysql> RENAME TABLE NewStudentRecord TO StudentRecord1l;
It is possible to rename multiple tables using single command as under.
Syntax:

RENAME TABLE Old_tableA TO New_tableA, Old_tableB TO New_tableB,
Old_tableC TO New_tableC;

It is also possible to use ALTER command to rename the table as given below.
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Syntax:

ALTER TABLE 0Old_table_name RENAME TO new_table_name;
Example 2.21: The following is the command to alter the table “StudentRecordl” to
“StudentRecord2”

mysql> ALTER TABLE StudentRecordl RENAME TO StudentRecord2;
2.3.9 CREATE VIEW command
Like table, view is another database object. It is a special kind of virtual table. It does not hold
its own data. A view can has rows and columns just like in table. It is possible to create a view
using CREATE VIEW command, by selecting fields from one or more tables present in the

database. A View can either have all the rows of a table (s) or specific rows based on certain
criteria. The syntax to create a view is as under.

Syntax:
CREATE VIEW view_name AS
SELECT columnl, column?2 ..... columnN
FROM table_name WHERE condition;

Example 2.22: The following is the command to create a view from single table.

mysql> CREATE VIEW EMP_VIEW AS Select * FROM emp where SAL>10000;
Query OK, 0 rows affected (0.54 sec)

mysql>

Now the view named EMP_VIEW will be created with only those employee records who have
salary more than 10000. You can use this view similar to Employee table to see all records using
SELECT command. To see all records from EMP_VEW, use the SELECT command as under.

mysgl> CREATE VIEW EMP_VIEW AS Select * FROM emp where SAL>10000;
Query OK, 0 rows affected (0.54 sec)

mysgl> Select * from EMP_VIEW;

R Fommmmaa Fommmmma tommmm e Fomemma toemmm S +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
R S e R S o e pp—— tommm - R —— +
| 7216 | Jawahar | Manager | 7489 | 1995-03-30 | 10975 | NULL | 20 |
| 7348 | Balwinder | Manager | 7489 | 1995-04-28 | 18850 | NULL | 30 |
| 7432 | Chetana | Manager | 7489 | 1995-06-06 | 18450 | NULL | 10 |
| 7438 | Sachin | Analyst | 7216 | 1996-12-85 | 11000 | NULL | 20 |
| 7489 | Kushaal | President | NULL | 1995-11-14 | 13000 | NULL | 10 |
| 7552 | Farhan | Analyst | 7216 | 1995-10-27 | 11000 | NULL | 20 |
R Fommmmmea o Fommmmmea o R o e meeea PR toemm- R A — +

6 rows in set (0.00 sec)

mysgl>
Activity 1

Practical Activity 2.1 - Create the table “Employee” and “Department” in MySQL with the
following attributes specification.

Employee Table

Attribute (Data expected to be stored Data type Constraint
empno Numeric value consisting of 4 digits Int Primary Key
ename Variable length string of max 30 characters Varchar (30) |Not Null
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job Variable length string of max 15 characters Varchar (15) |Not Null
mgr Numeric value consisting of 4 digits Int Not Null
hiredate Date of joining the company Date Not Null
sal Numeric value consisting of 6 digits Int Not Null
comm Numeric value consisting of 4 digits Int Not Null
Deptno :2; ;lfm“;h;cilglit;s Numeric type consisting of Int

Department Table

Attribute Data expected to be stored Data type Constraint
deptno Numeric value consisting of 4 digits Int Primary Key
dname Variant length string of max 20 characters Varchar (20) | Not Null
loc Variant length string of max 25 characters Varchar (25) | Not Null

2.4 SQL FOR DATA MANIPULATION LANGUAGE (DML)

In the previous section, we created the database SchoolRecord with three relations (or tables)
i.e. StudentRecord, ParentRecord and AttendanceRecord. Creating ab table, creates its structure
only. It is required to manipulate the data in the table by entering, deleting and updating the
data records. The commands or statements used to insert, delete and update the records comes
under SQL Data Manipulation Language (DML).

Data Manipulation means either retrieval (access) of existing data, insertion of new data, removal
of existing data or modification of existing data in the database. Updation and deletion of data
records are also important in SQL. These data manipulation methods are discussed in the
following section.
2.4.1 INSERTION of Records
INSERT INTO statement is used to insert new records in any table or relation.
Syntax:

INSERT INTO tablename VALUES (value 1, value 2,....);
Here, value 1 corresponds to attribute 1, value 2 corresponds to attribute 2 and so on. It is

required to specify attribute names in INSERT statement if there are exactly same number of
values in the INSERT statement as the total number of attributes in the table.

Caution: While populating records in a table with foreign key, ensure that records in referenced
tables are already populated.

Let us insert some records in the SchoolRecord database. First insert the records in
ParentRecord table first as it does not have any foreign key. A set of sample records for
ParentRecord table is shown in Table 2.6.

Table 2.6 Records to be inserted into the ParentRecord Table

Par_ID Par_Name Par Phone [Par_Address Par_Email
452695874564 Manu P Singh 9834567890 [203, Khandari, Agra, UP  impsingh@gmail.com
252154687451 |Ashok K Sharma 9845678910 (144 Gr Kailash, New Delhi |aksharmaji@mail.com

362115264625 |Ashutosh Gaur 9856789120 JP Greens, Noida, UP ashutoshgaur@gmail.com
602125125261 [Sachin Agrawal (9812389120 [Kanda, Bagheshwar, UK sachinag@gmail.com

225423344657 |Chandra Roy 9891201238 [Fortune Somya, Bhopal, Ch.roy@rediff.com
MP

268953264578 [Dinesh Dixit . dinesh.dixit@hp.com
Lajpat Nagar, Mathura, UP
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485466192343 [Rizwan Alam

9255614563 [Deep Nagar, Sahrsa, Bihar [riz.alam@gmail.com

T Nagar, Hyderabad,
Telangana

521556651761 [Ashish Gupta 8544556978 ashish.gupta@hotmail.com

686113652987 : ) ) .
Gurmeet Singh 9635214789 [Shahid Nagar, Amritsar, PBjgurmeet.007@ymail.com

954891122475 |Michal DeSousa 8554658958 |Guindy, Chennai, TN michal.don@gmail.com

Example 2.23: The following command is used to insert the record in the “ParentRecord” table.

mysgl> INSERT INTO ParentRecord VALUES (45269587456, 'Manu P Singh',
-> 9834567890, '203, Khandari, Agra, UP', 'mpsingh@gmail.com');
Query OK, 1 row affected (0.25 sec)

mysql>

We can use the SQL statement “SELECT * from table_ name;” to view the inserted record after
any statement to see the current changes in table.

mysql> select * from ParentRecord;

o o e ea oo o e o mmmmm e eaamon e e +
| Par_ID | Par_Name | Par_Phone | Par_Address | Par_Email |
o Fommm e oo Fommmm e o e mmem e eaaoon oo +
| 45269587456 | Manu P Singh | 9834567890 | 203, Khandari, Agra, UP | mpsingh@gmail.com |
o o R oo e +

1 row in set (0.01 sec)

mysql>

It is also possible to provide values only for some of the attributes in a table by just specifying
the attribute name alongside each data value as per the following syntax.

Syntax:
INSERT INTO tablename (columnl, column?2, ...)
VALUES (valuel, value?2, ...);

Suppose to insert the sixth record in “ParentRecord” table (Table 2.6) keeping the value of
“Par_Phone” to NULL. Then it is required to insert the values for other four fields. In this case,
specify the names of attributes in which the values are to be inserted. The values must be given
in the same order in which attributes are written in INSERT command.

Example 2.24: The following command is used to insert the record in “ParentRecord” table by
specifying the field name and corresponding values.

mysgl> INSERT INTO ParentRecord(Par_ID, Par_Name, Par_Address, Par_Email)
-> VALUES(268953264578, 'Dinesh Dixit', 'Lajpat Nagar, Mathura, UP',
-> 'dinesh.dixit@hp.com');

Query 0K, 1 row affected (0.25 sec)

mysql>

Now observe that all the four values has been inserted in the table ParentRecord except
“Par_Phone” which is being set to NULL at the time of creating a table.

mysql> SELECT * FROM ParentRecord;

. - - ' dommmeeemmemaeaaaaaas +
| Par_ID | Par_Name | Par_Phone | Par_Address | Par_Email |
Hommmmeemmee o Hommmmeemmem o Hommmmemeamo- A e ameaaaa e mmmemeeoaan +
| 268953264578 | Dinesh Dixit | NULL | Lajpat Nagar, Mathura, UP | dinesh.dixit@hp.com |
| 452695874564 | Manu P Singh | 9834567890 | 203, Khandari, Agra, UP | mpsingh@gmail.com |
. . - e T +
2 rows in set (0.00 sec)

mysql>

Note: Text and date values must be enclosed in ¢ ’ (single quotes).
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Practical Activity 2.2 - Insert the records in the ParentRecord table using INSERT command
and check the records inserted in ParentRecord as below.

mysql> Select * from ParentRecord;

R e R e e e e e +
| Par_ID | Par_Name | Par_Phone | Par_Address | Par_Email ]
e e e mm o m— - e e m e m e m o - o e e — o m - e e e e e e e e mm oo e +
| 225423344657 | Chandra Roy | 9891201238 | Fortune Somya, Bhopal, MP | Ch.roy@rediff.com ]
| 252154687451 | Ashok K Sharma | 9845678910 | 144 Gr Kailsh, New Delhi | aksharmaji@mail.com ]
| 268953264578 | Dinesh Dixit | NuLL | Lajpat Nagar, Mathura, UP | dinesh.dixit@hp.com ]
| 362115264625 | Ashutosh Gaur | 9856789120 | JP Greens, Noida, UP | ashutoshgaur@gmail.com

| 452695874564 | Manu P Singh | 9834567890 | 263, Khandari, Agra, UP | mpsingh@gmail.com ]
| 485466192343 | Rizwan Alam | 29255614563 | Deep Nagar, Sahrsa, Bihar | riz.alam@gmail.com ]
| 521556651761 | Ashish Gupta | 8544556978 | T Nagar, Hyderabad, Telangana | ashish.gupta@hotmail.com |
| 682125125261 | Sachin Agrawal | 9812389120 | Kanda, Bagheshwar, UK | sachinag@gmail.com ]
| 686113652987 | Gurmeet Singh | 9635214789 | Shahid Nagar, Amritsar, PB | gurmeet.87@ymail.com ]
| 954891122475 | Michal DeSousa | 8554658958 | Guindy, Chennai, TN | michal.don@gmail.com ]
R o mmm e mm e m - R e e e e e e oo o e m e e e +
1@ rows in set (©.00 sec)

mysql>

Practical Activity 2.3 - Insert the records in StudentRecord table (Table 2.7).
Table 2.7 Records to be inserted into the StudentRecord table

::I:I_No Stu_FNameStu_LNameStu DOB Stu_Address Par ID

1 Rajvardhan [Singh 5/15/2003 [203, Khandari, Agra UP 452695874564
2 Trilok Sharma 8/15/2004 (144 Gr Kailash, New Delhi 252154687451
3 Aditi Gaur 4/6/2005 JP Greens, Noida, UP 362115264625
4 Anshika IAgrawal 5/17/2003 [Kanda, Bagheshwar, UK 602125125261
S Nandini Roy 12/29/2003|Fortune Somya, Bhopal, MP 225423344657
6] Pawani Dixit 11/12/2004|Lajpat Nagar, Mathura, UP 268953264578
7 Hiba Rizwan 12/3/2006 Deep Nagar, Sahrsa, Bihar 485466192343
8 Riddhi Gupta 1/11/2005 [T Nagar, Hyderabad, Telangana [521556651761
9 Manpreet [Singh 9/8/2005 |[Shahid Nagar, Amritsar, Punjab [686113652987
10 John DeSousa [8/17/2005 |Guindy, Chennai, TN 954891122475

>

Example 2.25: The following command is used to insert the first record in table “StudentRecord,.

mysgl> INSERT INTO StudentRecord VALUES(1, 'Rajvardhan', 'Singh', '2003-05-15"', '203, Khandari,
Agra UP',6452695874564);
Query OK, 1 row affected (0.22 sec)

mysql> select * from StudentRecord;

e S — e S — e S +
| Stu_RollNo | Stu_FName | Stu_LName | Stu_DOB | Stu_Address | Par_ID |
Fommmm s o Fommmmm o o e mm - e +
| 1 | Rajvardhan | Singh | 2003-05-15 | 203, Khandari, Agra UP | 452695874564 |
Fommm - R e e — e S +

1 row in set (0.00 sec)

mysql>

When column names are not mentioned in the INSERT command, then it is necessary to mention
the values for all the columns. So if there is no “ParentID” for Trilok, then mention the NULL valy
for the “Par_ID”.

[¢]

Example 2.26: The following command inserts the second record with “Par_ID” value as NULL.

mysql>INSERT INTO StudentRecord VALUES (2, Trilok','Sharma','8/15/2004', '144 Gr
Kailash','New Delhi' NULL);

mysql> select * from studentrecord;

Fommmmm——— Fommmmmmm——aa Fommmmm——an Fommmmm s e R LT +
| Stu_RollNe | Stu_FName | Stu_LName | Stu_DOB | Stu_Address | Par_ID |
Fommmmmm Fommmmmmm——aa Fommmmmm——aa Fommmmmem s R Fommmmmm e +
| 1 | Rajvardhan | Singh | 2003-05-15 | 203, Khandari, Agra UP | 452695874564 |
| 2 | Triloek | Sharma | 2004-08-15 | 144 Gr Kailash, New Delhi | NULL |
Fommmmm———ae Fommmmmem——aa Fommmmmm——an Fommmmmm—aan R s R LT +

2 rows in set (0.00 sec)
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Note/Tip: Please be careful while entering date in INSERT command. Use the ‘YYYY-MM-DD’
format to write date.

Practical Activity 2.4 - Use INSERT command

Insert the records in employee table using INSERT command and display it after inserting all
record using SELECT statement.

mysql> select * from emp;

+emaaaaa Hecmmmmaaaaa decmccaaaaaa Fammaaa L - demmmaaa +ammana demmmnana +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
+ecmenan Fecmmmamaaan Hecmcmananaa Femmman Hecmmmmemanan Femmanan +emnena Femmmnman +
| 7019 | Smita | Clerk | 7552 | 1994-12-14 | 8800 | NULL | 20 |
| 7049 | Alam | Salesman | 7348 | 1995-02-17 | 9600 | 1860 | 30 |
| 7171 | Wasim | Salesman | 7348 | 1995-02-19 | 9250 | 2000 | 30 |
| 7216 | Jawahar | Manager | 7489 | 1995-03-30 | 10975 | NULL | 20 |
| 7304 | Manoj | Salesman | 7348 | 1995-09-25 | 9250 | 2960 | 30 |
| 7348 | Balwinder | Manager | 7489 | 1995-04-28 | 10850 | NULL | 30 |
| 7432 | Chetana | Manager | 7489 | 1995-06-06 | 10450 | NULL | 10 |
| 7438 | Sachin | Analyst | 7216 | 1996-12-05 | 11000 | NULL | 20 |
| 7489 | Kushaal | President | NULL | 1995-11-14 | 13060 | NULL | 10 |
| 7494 | Tarun | Salesman | 7348 | 1995-09-05 | 9500 | 0 | 30 |
| 7526 | Amar | Clerk | 7438 | 1997-01-08 | 9160 | NULL | 20 |
| 7550 | Jyoti | Clerk | 7348 | 1995-11-30 | 8950 | NULL | 30 |
| 7552 | Farhan | Analyst | 7216 | 1995-10-27 | 11000 | NULL | 20 |
| 7584 | Mohan | Clerk | 7432 | 1996-01-20 | 9300 | NULL | 10 |
| 7984 | Lalitha | Clerk | 7432 | 1998-05-23 | 10300 | NULL | 10 |
Hemmaman Femmmmmaaaaa T Femmann Femmmmmaaaaan Femmmaaa Hemmmnn R +
15 rows in set (0.00 sec)

mysql> ]

Insert the records in Department table using INSERT command and display it after inserting all
record using SELECT statement.

mysql> select * from dept;

S e pep— e T +
| deptno | dname | loc |
LT - S - +
| 10 | Accounting | New Delhi |
| 20 | Research | Banglore |
| 30 | Sales | Mumbai |
| 40 | Operation | Hyderabad |
| 50 | HR | Noida |
N e S +
5 rows in set (0.00 sec)

mysql>

2.4.2 UPDATION of Records using UPDATE and DELETE Command
UPDATE and DELETE are also the part of SQL Data Manipulation Language (DML).
UPDATE command is used to make changes in existing data value(s) of one or more columns of
existing records in a table. For example, we may require some changes in address, phone
number or spelling of name.
Syntax:

UPDATE table_name

SET attributel = valuel, attribute2 = value?2, ...

WHERE condition;

In ParentRecord table, Phone number is not available for Parent Name Dinesh Dixit. So, it is
required to update Phone number of Dinesh Dixit, update the table ParentRecord use the
command.

Example 2.27: The following command is used to update the Phone number of Dinesh Dixit in
ParentRecord table.

PSS Central Institute of Vocational Education, NCERT, Bhopal



Domestic Biometric Data Operator, Grade XII ﬂ

mysql> UPDATE ParentRecord SET PAr_Address
-> Par_Phone 9988776644 WHERE Par_ID

Query 0K, 1 row affected (0.61 sec)

Rows matched: 1 Changed: 1 Warnings: @

'WZ-68, Azad Avenue, Boriwali, Mumbai',
485466192343,

mysql>

The updated data can be verified using the statement.

SELECT * FROM ParentRecord.

It is also possible to update values for more than one column using the UPDATE statement.

Suppose, the ParentRecord with Par_ID 485466192343 has requested to change Address to
'WZ - 68, Azad Avenue, Boriwali, Mumbai’ and Phone number to '9988776644".

Example 2.28: The following SQL statement will update this record.

mysql> UPDATE ParentRecord SET Par_Address = 'WZ - 68, Azad Avenue, Boriwali, Mumbai’,
Par_Phone = 9988776644 WHERE Par_ID = 485466192343;

The changes affected can be verified by using the SELECT statement as below.

mysql> Select * from ParentRecord;

Fommmm e R T T T Fommmm e e R +
| Par_ID | Par_Name | Par_Phone | Par_Address | Par_Email |
[ ST — e — [ —— F e e e e emmmmm———ao- o mmmmmmmeao - +
| 225423344657 | Chandra Roy | 98912061238 | Fortune Somya, Bhopal, MP | Ch.roy@rediff.com |
| 252154687451 | Ashok K Sharma | 9845678910 | 144 Gr Kailsh, New Delhi | aksharmaji@mail.com |
| 268953264578 | Dinesh Dixit | 9956895689 | Lajpat Nagar, Mathura, UP | dinesh.dixit@hp.com |
| 362115264625 | Ashutosh Gaur | 9856789120 | JP Greens, Noida, UP | ashutoshgaur@gmail.com |
| 452695874564 | Manu P Singh | 9834567890 | 203, Khandari, Agra, UP | mpsingh@gmail.com |
| 485466192343 | Rizwan Alam | 9988776644 | WZ-68, Azad Avenue, Boriwali, Mumbai | riz.alam@gmail.com |
| 521556651761 | Ashish Gupta | 8544556978 | T Nagar, Hyderabad, Telangana | ashish.gupta@hotmail.com |
| 662125125261 | Sachin Agrawal | 9812389120 | Kanda, Bagheshwar, UK | sachinag@gmail.com |
| 686113652987 | Gurmeet Singh | 9635214789 | Shahid Nagar, Amritsar, PB | gurmeet.@@7@ymail.com |
| 954891122475 | Michal DeSousa | 8554658958 | Guindy, Chennai, TN | michal.don@gmail.com |
[ ST — e — [ —— F e emmmmm———ao- g +
10 rows in set (0.00 sec)

mysql>

Syntax:

table.

2.4.3 DELETION of Records using DELETE

DELETE statement is used to delete or remove one or more records from a table.

DELETE FROM table_name WHERE condition;
Suppose the student with roll number 2 has left the school.
Example 2.29: The following SQL statement is used to delete that record from the STUDENT

P

mysql> DELETE FRO

s

R Y

M StudentRecord WHERE Stu_RollNo

mysql> SELECT * from StudentRecord;

tomemmm Fommmmmeaa Fomemmm s Fomemmm s N e Fommemmmaas +
| Stu_RollNo | Stu_FName | Stu_LName | Stu_DOB | Stu_Address | Par_ID |
Fomemmmmmm o oo P Fommmmm e e mmmemmmmmmmmmmam—mmmn Fommmmmmmmma +
| 1 | Rajvardhan | Singh | 2003-65-15 | 203, Khandari, Agra UP | 452695874564 |
| 2 | Trilok | Sharma | 2004-08-15 | 144 Gr Kailash, New Delhi | 252154687451 |
| 3 | Aditi | Gaur | 2005-86-84 | JP Greens, Noida, UP | 362115264625 |
| 4 | Anshika | Agrawal | 2003-05-17 | Kanda, Bagheshwar, UK | 602125125261 |
| 6 | Pawani | Dixit | 2004-12-11 | Lajpat Nagar, Mathura, UP | 268953264578 |
| 7 | Hiba | Rizwan | 2006-12-83 | Deep Nagar, Sahrsa, Bihar | 485466192343 |
| 8 | Riddhi | Gupta | 2085-11-81 | TNagar, Hyderabad, Telangana | 521556651761 |
| 18 | John | DeSousa | 2005-08-17 | Guindy, Chennai, TN | 954891122475 |
| 5 | Nandini | Roy | 2003-12-19 | Fortune Somya, Bhopal, MP | 225423344657 |
Fommmmmmmo o - T — oo o e e e e ———a—oo--- . +
9 rows in set (0.00 sec)

mysql>

The changes affected can be verified by using the SELECT statement as below.

Caution: The WHERE clause should be used in the UPDATE and DELETE statement,
otherwise it will apply on all the records.
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2.5 SQL FOR DATA QUERY LANGUAGE (DQL)

So far we have learned to create a database, store and manipulate data in the database tables.
The data stored in a database can be retrieved using a mechanism called as Query. SQL provides
efficient mechanisms to retrieve data stored in multiple tables in MySQL database (or any other
RDBMS). The SQL statement SELECT is used to retrieve data from the tables in a database and
is also called a query statement. One of the most commonly used DQL is SELECT statement.

2.5.1 SELECT Statement

In SQL, the SELECT statement is used to retrieve data from tables in a database and output is
displayed as per the specified parameter on successful execution of statement.

Syntax:
SELECT attributel, attribute2,... attribute N
FROM table _name
WHERE condition;

Here, attributel, attribute?2, ... attributeN are the names of columns of the table table_name from

which data is to be retrieved. The FROM clause is always written with SELECT clause as it

specifies the name of the table from which data has to be retrieved. The WHERE clause is optional

and is used to retrieve data to meet any specified condition(s).

To select all the columns and rows available in a table, use the following select statement.
SELECT * FROM table_name;

Here * is used to retrieve all columns/attributes available in the table.

Let us use SELECT statement to retrieve names of the student whose name are starting with

alphabet “D”.

Example 2.30: The following SQL query statement is used to retrieve the name and date of birth
of student whose roll number is 1.

------------ B
| Stu_RollNo | Stu_DOB |
emccce e e aa Fememcmee e +
] 1 | 2083-85-15 |
. tememcmee e +
1l row in set (0.00 sec)

mysql> SELECT Stu_RollNo, Stu_DOB FROM studentrecord WHERE Stu_RollNe = 1;
+
mysql>

In the above query, observe that the Student Roll Number and Date of birth of the of the student
whose roll number is 1 is retrieved using WHERE clause.

2.5.2 Querying using database OFFICE

Let us consider an EMP table of employee database with the following fields. The “empno”is a
primary key and “deptno” as foreign key. Table 3.1 shows the data entered in the Emp table.

Table 2.8 Records available in EMP table

empno |ename job mgr hiredate sal comm |deptno
7019 Smita Clerk 7552 12/14/1994 8800 NULL |20
7049 Alam Salesman 7348 |02/17/1995 9600 1800 30
7171 Wasim Salesman 7348 102/19/1995 9250 2000 30
7216 Jawahar Manager 7489 03/30/1995 10975 |NULL 20
7304 Manoj Salesman 7348 ]09/25/1995 9250 2900 30
7348 Balwinder Manager 7489 04/28/1995 10850 |[NULL 30
7432 Chetana Manager 7489 06/06/1995 10450 |[NULL 10
7438 Sachin Analyst 7216 12/05/1996 11000 |[NULL |20
7489 Kushaal President NULL [11/14/1995 13000 |[NULL 10
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7494 Tarun Salesman 7348 |09/05/1995 9500 0 30
7526 Amar Clerk 7438 |01/08/1997 9100 NULL |20
7550 Jyoti Clerk 7348 11/30/1995 8950 NULL |30
7552 Farhan Analyst 7216 10/27/1995 11000 |[NULL |20
7584 Mohan Clerk 7432 |01/20/1996 9300 NULL 10
7984 Lalitha Clerk 7432 |05/23/1998 10300 |[NULL 10

Now if you wish to retrieve the desired data from the table, let us see how to apply the SELECT
clause to retrieve the data.

(a) Retrieve selected columns - It is possible to retrieve the data of one column of table.

15 rows in set (0.00 sec)

mysqgl>

Example 2.31: The following SQL query statement is used to retrieve employee number of all
employees in the table.

Observe that the above query retrieves empno of all the employee from Emp table as only one
column is specified to retrieve.

Let us see another query that select two columns such as emp no and corresponding employee
name. Modify the same query by specifying two fields of table as “empno” and “ename”. and
observe the desired output as below.

mysql> SELECT empno, ename FROM emp;
+- - - R +
| empno | ename |
+- - - e +
| 7019 | Smita |
| 7049 | Alam |
| 7171 | Wasim |
| 7216 | Jawahar |
| 7304 | Manoj |
| 7348 | Balwinder |
| 7432 | Chetana |
| 7438 | Sachin |
| 7489 | Kushaal |
| 7494 | Tarunmn |
| 7526 | Amar |
| 7550 | Jyoti |
| 7552 | Farhan |
| 7584 | Mohan |
| 7984 | Lalitha |
+- - - e +
15 rows in set (0.00 sec)
mysql=>

Example 2.32: The following SQL query statement will retrieve the data of employee number
and name in two columns.

(b) Renaming of columns - There is specific naming conventions of the fields in table. It is
possible to rename any column while displaying the output by using the alias 'AS".

Example 2.33: The following SQL query statement selects Employee name as “Name” in the

output for all the employees.
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mysgl> SELECT ename as Name FROM emp;

|

|

|
Jawahar |
Manoj ]
Balwinder |
Chetana |
Sachin |
Kushaal |
Tarun |
Amar |
Jyotdi |
Farhan |
Mohan |
Lalitha ]
-+~

15 rows in set (©0.00 sec)

mysqglL>

Example 2.34: The following SQL query statement will calculate and to display the annual
salary of employee. Annual salary is calculated as “sal*12”.

mysql> SELECT ename as Name, sal*12 FROM emp;
- Feammmnan +
| Name | sal*12 |
bmcmmmmmaaan Foemmmnan +
| Smita | 105600 |
| Alam | 115200 |
| Wasim | 111000 |
| Jawahar | 131700 |
| Manoj | 111000 |
| Balwinder | 130200 |
| Chetana | 125400 |
| Sachin | 132000 |
| Kushaal | 156000 |
| Tarun | 114ee0 |
| Amar | 109200 |
| Jyoti | 107400 |
| Farhan | 132000 |
| Mohan | 111600 |
| Lalitha | 123600 |
Fmmmmmmmmman P +
15 rows in set (0.00 sec)
mysql>

Now it doesn’t look nice to display the caption as “sal*12” in the table. It is possible to display it
with new caption as “Annual Salary”for “sal*12”. The revised query and its output is given below.

mysql> SELECT ename as Name, sal*12 AS 'Annual Income® FROM emp;
Heccmmmmana= L LI +
| Name | Annual Income |
Heccmmmmmnaa L LI +
| Smita | 105600 |
| Alam | 115200 |
| Wasim | 111600 |
| Jawahar | 131700 |
| Manoj | 111000 |
| Balwinder | 130200 |
| Chetana | 125400 |
| Sachin | 132000 |
| Kushaal | 156000 |
| Tarun | 114000 |
| Amar | 109200 |
| Jyoti | 107400 |
| Farhan | 132000 |
| Mohan | 111600 |
| Lalitha | 123600 |
Heccmmmmmna= LI +
15 rows in set (0.00 sec)
mysql=>

Observe that “ename” is shown with the caption as “Name” and “sal*12” is shown with the
caption as “Annual Income”.
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Note — Annual Income is just the caption to display. It will not add as a new column in the
database table. It is just for displaying the output of the query. If an aliased column name has
space as in the case of Annual Income, it should be enclosed in quotes as ‘Annual Income’.

(c) Distinct Clause — The SELECT clause retrieves all the data through query as output. There
may be a chance of duplicate values such as 2 persons with the same name working in the
department. The DISTINCT clause has provision to retrieve the unique records by omitting the
duplicate records. The DISTINCT clause is used for this purpose.

Example 2.35: The following SQL query statement shows the different departments available in
the “emp” table.

mysql= SELECT DISTINCT deptno FROM emp;

teceananaa +
| deptno |
T +
I 20 |
I 30 |
I 16 |
+ecacanaa +

3 rows in set (0.01 sec)

mysql>

Let us understand, how to retrieve different types of jobs available using DISTINCT clause in the
following example.

Example 2.36: The following SQL query statement will use DISTINCT clause to retrieve different
types of jobs available in the “emp” table.

mysql> SELECT DISTINCT(job) FROM emp;

tommmmmm—a +
| job I
Fecamencanas +
| Clerk |
| Salesman |
| Manager |
| Analyst |
| President |
tommmmmmmaa +
5 rows in set (0.00 sec)

mysql>
Observe that there are 5 different job titles although a greater number of records exists.

(d) WHERE Clause - It retrieves data that meet some specified conditions. In our OFFICE
database, more than one employee can have the same salary.

Example 2.37: The following SQL query statement will give distinct salaries of the employees
working in the department number 10.

mysql> SELECT DISTINCT sal FROM emp WHERE deptno=10;

| 10450 |
| 13000 |
| 9300 |
| 10300 |

4 rows in set (0.01 sec)

mysql>
Observe in the output that all the records of employee working in dept no. 10 and having the
distinct salary are retrieved.

In the above example, = operator is used in the WHERE clause. Other relational operators like
(<, <=, >, >=, =) can also be used to specify conditions as per your requirement. The logical
operators AND, OR, and NOT are used to combine multiple conditions.
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Let us see, how to compare columns/fields value/s to specific required records or columns.

Example 2.38: The following SQL query statement will display all the details of those employees
of 30 department who earn more than 5000.

mysql> SELECT * FROM emp WHERE sal > 5000 AND deptno = 30;

Hemmaaaa T Feccmmman== Fammaa=a Fommmmmansan= +emmma=a +amma=a dammmma== +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
Hemmaaaa Fommmmmmmana LI +amma=a Femmcmmanaan= +ammma=a +emmaa=a dammmma== +
| 7049 | Alam | Salesman | 7348 | 1995-02-17 | 9600 | 1800 | 30 |
| 7171 | Wasim | Salesman | 7348 | 1995-02-19 | 9250 | 2000 | 30 |
| 7304 | Manoj | Salesman | 7348 | 1995-09-25 | 9250 | 2900 | 30 |
| 7348 | Balwinder | Manager | 7489 | 1995-04-28 | 10850 | NULL | 30 |
| 7494 | Tarun | Salesman | 7348 | 1995-09-05 | 9500 | 0 | 30 |
| 7558 | Jyoti | Clerk | 7348 | 1995-11-30 | 8950 | NULL | 30 |
+emmaaa=a Fommmmsmman= LI Famma=a Femmmmmansan= Fammmaa=a +emma=a dammmma== +
6 rows in set (0.00 sec)

mysql>

Note: Observe the output, two different conditions are being tested separately. First condition
tested for Salary is greater than 5000 and second condition is for department number is 10. AND
operator used to join both conditions.

Let us make a comparison of salary like who is getting more then 8000 and less than 11000.

Example 2.39: The following SQL query statement will select the name and department number
of all those employees who are earning salary between 8000 and 11000 inclusive of both values.

mysql> SELECT ename, deptno FROM emp WHERE sal>=8000 AND sal<=11000;
Hememeaaaaaa Fommaaaan +
| ename | deptno |
D Fommmmaae +
| Smita | 20 |
| Alam | 30 |
| Wasim | 30 |
| Jawahar | 20 |
| Manoj | 30 |
| Balwinder | 30 |
| Chetana | 10 |
| Sachin | 20 |
| Tarun | 30 |
| Amar | 20 |
| Jyoti | 30 |
| Farhan | 20 |
| Mohan | 10 |
| Lalitha | 10 |
Hemmmmmmaaaa Fommnmnan +
14 rows in set (0.81 sec)
mysql>

The query in example 2.39 defines a range of salary between 8000 and 11000 that can also be
achieved using a comparison operator BETWEEN, in the query as below. The output of this query
will be same as above.
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mysql> SELECT ename, deptno FROM emp WHERE sal BETWEEN 80600 AND 11000;
R L Fommmmmm- +
| ename | deptno |
teammmemaaaan temmaaaa- +
| Smita | 20 |
| Alam | 30 |
| Wasim | 30 |
| Jawahar | 20 |
| Manoj | 30 |
| Balwinder | 30 |
| Chetana | 10 |
| Sachin | 20 |
| Tarun | 30 |
| Amar | 20 |
| Jyoti | 30 |
| Farhan | 20 |
| Mohan | 10 |
| Lalitha | 10 |
Hmmmmmmmaan Fommmeaas +
14 rows in set (0.00 sec)
mysql>

Note: The BETWEEN operator defines the range of values in which the column value must fall
into, to make the condition true.

Example 2.40: The following SQL query statement will select details of all the employees who
work in any of the department number 10, 20, or 40.

mysql> SELECT * FROM emp WHERE deptno = 10 OR deptno = 20 OR deptno = 40;
emmmman LI decccnamnna- Femmana T Fomaanna Fomannn Femmmanna +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
O demmmnanna deccmnnmnnaa Femmana deccamammnana Fomannna Fomannn Femmaanna +
| 7019 | Smita | Clerk | 7552 | 1994-12-14 | 8860 | NULL | 20 |
| 7216 | Jawahar | Manager | 7489 | 1995-83-30 | 10975 | NULL | 20 |
| 7432 | Chetana | Manager | 7489 | 1995-06-06 | 10450 | NULL | 10 |
| 7438 | Sachin | Analyst | 7216 | 1996-12-85 | 11000 | NULL | 20 |
| 7489 | Kushaal | President | NULL | 1995-11-14 | 13000 | NULL | 10 |
| 7526 | Amar | Clerk | 7438 | 1997-01-88 | 9100 | NULL | 20 |
| 7552 | Farhan | Analyst | 7216 | 1995-10-27 | 11000 | NULL | 20 |
| 7584 | Mohan | Clerk | 7432 | 1996-01-20 | 9300 | NULL | 10 |
| 7984 | Lalitha | Clerk | 7432 | 1998-85-23 | 10300 | NULL | 10 |
mmmanaa LI +ecccmamnnaa Femmana Feccamammnaaa Fomannna Fomannn Femmaanna +
9 rows in set (0.00 sec)

mysql>

(E) Membership operator IN

The IN operator compares a value with a set of values and returns true if the value belongs to
that set. The query given in Example 2.40 can be rewritten using IN operator as below.

mysql> SELECT * FROM emp WHERE deptno IN (10, 20, 40);
It will give the same output as above.

Example 2.41: The following SQL query statement selects details of all the employees except
those working in department number 10 or 20.
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mysql> SELECT * FROM emp WHERE deptno IN (10, 20, 40);

R Fomemmaaaa Fomemmm e R e e L tommema- +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
tommmaa- E Fomemmmaaaa. Fommma- L TR Fommmaa- Fomana- tommmmaas +
| 7619 | Smita | Clerk | 7552 | 1994-12-14 | 8860 | NULL | 20 |
| 7216 | Jawahar | Manager | 7489 | 1995-03-30 | 10975 | NULL | 20 |
| 7432 | Chetana | Manager | 7489 | 1995-06-06 | 10450 | NULL | 10 |
| 7438 | Sachin | Analyst | 7216 | 1996-12-65 | 11000 | NULL | 20 |
| 7489 | Kushaal | President | NULL | 1995-11-14 | 13008 | NULL | 10 |
| 7526 | Amar | Clerk | 7438 | 1997-01-68 | 9100 | NULL | 20 |
| 7552 | Farhan | Analyst | 7216 | 1995-10-27 | 11000 | NULL | 20 |
| 7584 | Mohan | Clerk | 7432 | 1996-01-20 | 9360 | NULL | 10 |
| 7984 | Lalitha | Clerk | 7432 | 1998-05-23 | 10360 | NULL | 10 |
R R Fomemmm e R R e R R +
9 rows in set (0.00 sec)

mysql>

Note: Here NOT operator is used in combination with IN to retrieve all records except with deptno
10 and 20.

(F) ORDER BY Clause - It is used to display data in an ordered form with respect to a specified
column. By default, ORDER BY displays records in ascending order of the specified column
values. The DESC keyword is used to display the records in descending.

Let us arrange the records in ascending or descending order using the ORDER BY clause with
DESC clause example 2.42.

Example 2.42: The following SQL query statement selects details of all the employees in
ascending order of their salaries.

mysql> SELECT * FROM emp ORDER BY sal;

tommmmm Fommmmmm—ma Fommmmmmmae Fommmm- Fommmm - Fommmm Fommmm Fommmmmm +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
+ommmm Fommmmmmaaa Fommmmmmaas +ommm- L Fommmmas e Fommmmmm +
| 7019 | Smita | Clerk | 7552 | 1994-12-14 | 8800 | NULL | 20 |
| 7550 | Jyoti | Clerk | 7348 | 1995-11-30 | 8950 | NULL | 30 |
| 7526 | Amar | Clerk | 7438 | 1997-01-08 | 9100 | NULL | 20 |
| 7171 | Wasim | Salesman | 7348 | 1995-02-19 | 9250 | 2000 | 30 |
| 7304 | Manoj | Salesman | 7348 | 1995-09-25 | 9250 | 2900 | 30 |
| 7584 | Mohan | Clerk | 7432 | 1996-01-20 | 9300 | NULL | 10 |
| 7494 | Tarun | Salesman | 7348 | 1995-09-05 | 9500 | 0 | 30 |
| 7049 | Alam | Salesman | 7348 | 1995-02-17 | 9600 | 1800 | 30 |
| 7984 | Lalitha | Clerk | 7432 | 1998-05-23 | 10300 | NULL | 10 |
| 7432 | Chetana | Manager | 7489 | 1995-06-06 | 10450 | NULL | 10 |
| 7348 | Balwinder | Manager | 7489 | 1995-04-28 | 10850 | NULL | 30 |
| 7216 | Jawahar | Manager | 7489 | 1995-03-30 | 10975 | NULL | 20 |
| 7438 | Sachin | Analyst | 7216 | 1996-12-05 | 11000 | NULL | 20 |
| 7552 | Farhan | Analyst | 7216 | 1995-10-27 | 11000 | NULL | 20 |
| 7489 | Kushaal | President | NULL | 1995-11-14 | 13000 | NULL | 10 |
+ommmm Fommmmmmaaa Fommmmmmaas +ommm- L Fommmmas e Fommmmmm +
15 rows in set (0.01 sec)

mysql>

Observe that the records are displayed in ascending order of Salary of each employee. To arrange
records in descending order, use DESC clause with ORDER BY as in example 2.43.

Example 2.43: The following SQL query statement selects details of all the employees in
descending order of their salaries.
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mysql> SELECT * FROM emp ORDER BY sal DESC;

tommmm- Fommmmmmeaa Fommmmmmaaa +ommmm- Fommmmmmaaa tommmmn Fommmm Fommmmem +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
tommmma Fommmmmmeaa Fommmmmmaaa e Fommmmmmaaa tommmman Fommmm- Fommmmam +
| 7489 | Kushaal | President | NULL | 1995-11-14 | 13000 | NULL | 10 |
| 7438 | Sachin | Analyst | 7216 | 1996-12-05 | 11000 | NULL | 20 |
| 7552 | Farhan | Analyst | 7216 | 1995-10-27 | 11000 | NULL | 20 |
| 7216 | Jawahar | Manager | 7489 | 1995-03-30 | 10975 | NULL | 20 |
| 7348 | Balwinder | Manager | 7489 | 1995-04-28 | 10850 | NULL | 30 |
| 7432 | Chetana | Manager | 7489 | 1995-06-06 | 10450 | NULL | 10 |
| 7984 | Lalitha | Clerk | 7432 | 1998-05-23 | 10300 | NULL | 10 |
| 7049 | Alam | Salesman | 7348 | 1995-02-17 | 9600 | 18600 | 30 |
| 7494 | Tarun | Salesman | 7348 | 1995-09-05 | 9500 | 0 | 30 |
| 7584 | Mohan | Clerk | 7432 | 1996-01-20 | 9300 | NULL | 10 |
| 7171 | Wasim | Salesman | 7348 | 1995-02-19 | 9250 | 2000 | 30 |
| 7304 | Manoj | Salesman | 7348 | 1995-09-25 | 9250 | 2960 | 30 |
| 7526 | Amar | Clerk | 7438 | 1997-01-08 | 9100 | NULL | 20 |
| 7550 | Jyoti | Clerk | 7348 | 1995-11-30 | 8950 | NULL | 30 |
| 7019 | Smita | Clerk | 7552 | 1994-12-14 | 8800 | NULL | 20 |
tommmma Fommmmmmeaa Fommmmmmaaa e Fommmmmmaaa tommmman Fommmm- Fommmmam +
15 rows in set (0.80 sec)

mysql>

Note: DESC clause used after the column name on which the records to be displayed in
descending order.

(G) Handling NULL Values — SQL supports a special value called NULL to represent a missing
or unknown value. For example, the “Par_Phone” column in the table “ParentRecord” can have
missing value for certain records. Hence, NULL is used to represent such unknown values. It is
important to note that NULL is different from value O (zero). Also, any arithmetic operation
performed with NULL value gives NULL. For example, 5 + NULL = NULL because NULL is
unknown hence the result is also unknown. In order to check for NULL value in a column, use
IS NULL operator in particular statement. Example 2.44 illustrates the use of NULL clause.

Example 2.44: The following SQL query statement selects details of all employees who have not
been given a bonus. This implies that the bonus column will be blank.

mysql> SELECT * FROM emp WHERE comm IS NULL;

+ommmmme Fommmmmmea Fommmmmeea Fommmm- Fommmmmmeeaas Hemmmman Femmmn- Fommmmaa +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
L Fomemmaaaa- Fomemmaaaa- +emmnaa e L demeeaan e R +
| 7019 | Smita | Clerk | 7552 | 1994-12-14 | 8800 | NULL | 20 |
| 7216 | Jawahar | Manager | 7489 | 1995-03-30 | 10975 | NULL | 20 |
| 7348 | Balwinder | Manager | 7489 | 1995-04-28 | 10850 | NULL | 30 |
| 7432 | Chetana | Manager | 7489 | 1995-06-06 | 10450 | NULL | 10 |
| 7438 | Sachin | Analyst | 7216 | 1996-12-05 | 11000 | NULL | 20 |
| 7489 | Kushaal | President | NULL | 1995-11-14 | 13000 | NULL | 10 |
| 7526 | Amar | Clerk | 7438 | 1997-01-08 | 9100 | NULL | 20 |
| 7550 | Jyoti | Clerk | 7348 | 1995-11-30 | 8950 | NULL | 30 |
| 7552 | Farhan | Analyst | 7216 | 1995-10-27 | 11000 | NULL | 20 |
| 7584 | Mohan | Clerk | 7432 | 1996-01-20 | 9300 | NULL | 1e |
| 7984 | Lalitha | Clerk | 7432 | 1998-05-23 | 10300 | NULL | 10 |
+ommmmme Fommmmmmea Fommmmmmea Fommmm- R L Hemmmman EETT Fommmmaa +
11 rows in set (0.00 sec)

mysql>

Observe the output and see column mgr and comm where NULL is present.
It is also possible to join NULL statement with any other condition. Example 3.11 shows how to
use it in statement.

Example 2.45: The following SQL query statement selects selects emp number, employee names
and job of all those employees who have been given a comm (i.e., comm is not null) and works
in the department 30.
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mysql> Select empno, ename, job
-> FROM emp WHERE comm IS NOT NULL
-> AND deptno=30;
temmnaa- +enenaa- L +
| empno | ename | job |
+ezmaa=s Y +assccsas=s +
| 7649 | Alam | Salesman |
| 7171 | Wasim | Salesman |
I I
I I

7304 | Manoj | Salesman
7494 | Tarun | Salesman
tecmean-a tecaean-a tenmcaanaan +

4 rows in set (0.02 sec)

mysql>
(H) Having clause - It is used in SELECT statement to make group with certain condition in
result of query.

Syntax:
SELECT expressionl, expression2, ... expression_n,
aggregate_function (expression)
FROM tables
[WHERE conditions]
GROUP BY expressionl, expression2, ... expression_n
HAVING condition;

Example 2.45 shows how to use Group by and Having clause jointly. The HAVING clause must
follow the GROUP BY clause in any SELECT query and must also preceded by ORDER BY clause
if used.

Example 2.45: The following SQL query statement selects jobs, number of employees in that
job, their total salary and department number wise list where minimum 3 employee of same type
of job are working.

mysql> SELECT job, COUNT(*), SUM(sal)

-> FROM emp GROUP BY job
-> HAVING COUNT(*)>2;

tecemaanaaa +ecemmmaaaa Feccamanaaa +
| job | COUNT(*) | SUM(sal) |
¥ SR —— TR —— S ——— +
| Clerk | 5 | 46450 |
| Salesman | 4 | 37600 |
| Manager | 3 | 32275 |
¥ SR —— PR —— S ——— +
3 rows in set (0.00 sec)

mysql>

(I) Substring pattern matching — Many times it may require that the query should not retrieve
that exact text or value, rather it should retrieve the matching of few characters or values. For
example, to find out names starting with “M” or to find out pin codes starting with “11”, is called
substring pattern matching. Such patterns cannot match using = operator. SQL provides a LIKE
operator that can be used with the WHERE clause to search for specified pattern in a column.
The LIKE operator makes use of the following two wild card characters - (%) and (-). The percent
(%) is used to represent zero, one, or multiple characters. The underscore (_) is used to represent
exactly a single character.

There are several situations when we search data records for some pattern matching. A very
common situation when you search any contacts in your smart phone, you just start typing first
few characters of the name, then immediately list appears with these characters and you tap on
the required name to call. Example 3.46 to 3.51 demonstrates such situations to search some
patterns in text values of records using LIKE clause.
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Example 2.46: The following SQL query statement selects details of all those employees whose
name starts with 'K'.

mysql> SELECT * FROM emp WHERE ename like 'K%';

Foeeaaa- Foceeaaaas Focmmaaaaaa R Focmmmaaaaaa Foceaan- Foemaan Fomeaaaas +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
L Focmmaaaas Fommmaaaaaa R L Fomeaaa- Foemaan Fomeaaaas +
| 7489 | Kushaal | President | NULL | 1995-11-14 | 13000 | NULL | 10 |
Feeemaa- Focmmaaaas R Fomana- E e Fomeaaa- Foemaan Fomemaaa- +

1 row in set (0.00 sec)

mysql>

Example 2.47: The following SQL query statement selects details of all those employees whose
name whose name ends with 'a’, and gets a salary more than 8500.

mysql> SELECT * FROH emp HHERE ename like '%a' AND sal > 8500;

£ e T L LLLL L LTS T Fommcmaaaa=== Fommaaa= +aman== e LT T +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
Femmama= Fammmmma== Fommmmaa== Fammn== Fommmmmmaaa== Fommaa== +oman== Fommaaa== +
| 7019 | Smita | Clerk | 7552 | 1994-12-14 | 8800 | NULL | 20 |
| 7432 | Chetana | Manager | 7489 | 1995-06-06 | 10450 | NULL | 10 |
| 7984 | Lalitha | Clerk | 7432 | 1998-85-23 | 10300 | NULL | 10 |
Femmaaa= Fammmmma== Fommmmna== Fammn== Fommcmccaa=== Fommaa== +omea== Fommaaa=- +
3 rows in set (0.00 sec)

mysql>

Example 2.48: The following SQL query statement selects details of all those employees whose
name consists of exactly 5 letters and starts with any letter but has ‘mita’ after that.

mysq1> SELECT * FROM emp WHERE ename like '_mita';

-------------- B b T s SEETETT TP
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
toemmman Fommmm Fomemne- R Fommmmmeaaaa R tonmnm- Fommmmaa +
| 7019 | Smita | Clerk | 7552 | 1994-12-14 | 8800 | NULL | 20 |
tommmmae Fommmm- Fommmne- e Fommmmmeaaaa +emmmn- tonmnm- Fommmma +

1 row in set (0.00 sec)

mysql>

You can also match a particular character or string in between the text simply by using wild card
character as shown in example 2.49.

Example 2.49: The following SQL query statement selects all columns of all employees
containing 'ma' as a substring in name.

mysql> SELECT * FROH emp WHERE ename like 'sma%'

L S T PP +ommm- Fommmmmmaaa + ------ +ommm- tommmmm- +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
+ommmmn Fommmmae tommmmmaa +ommm- Fommmmmmmaaa +ommm- +ommm- tommmem +
| 7304 | Manoj | Salesman | 7348 | 1995-09-25 | 9250 | 2900 | 30 |
| 7526 | Amar | Clerk | 7438 | 1997-01-08 | 9100 | NULL | 20 |
+ommmmn Fommmmnn tommmmmaaa +ommm- Fommmmmmmaaa Fommm- +ommm- tommmem +

2 rows in set (0.00 sec)

mysql>

Example 2.50: The following SQL query statement selects all columns of employees containing
a' as the second character in their names.
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mysql> SELECT * FROM emp WHERE ename like ' _a%';

+=mmmman R - +ocmcmaaaan L - Fommmmamaaaan - P - ST +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
+=mmmman - +ocmcmaaaaa - Femmmmamaaaaa - - - +
| 7171 | Wasim | Salesman | 7348 | 1995-02-19 | 9250 | 2000 | 30 |
| 7216 | Jawahar | Manager | 7489 | 1995-83-30 | 10975 | NULL | 20 |
| 7304 | Manoj | Salesman | 7348 | 1995-09-25 | 9250 | 2900 | 30 |
| 7348 | Balwinder | Manager | 7489 | 1995-04-28 | 10850 | NULL | 30 |
| 7438 | Sachin | Analyst | 7216 | 1996-12-05 | 11000 | NULL | 20 |
| 7494 | Tarun | Salesman | 7348 | 1995-09-05 | 9500 | 0 | 30 |
| 7552 | Farhan | Analyst | 7216 | 1995-10-27 | 11000 | NULL | 20 |
| 7984 | Lalitha | Clerk | 7432 | 1998-05-23 | 10300 | NULL | 10 |
+=mmmman - Focmcmaaaan - Femmmmamaanaa - Famanan - +
8 rows in set (0.00 sec)

mysql=>

Example 2.51: The following SQL query statement selects records of all the employees except
Alam.

2.6 SQL FOR DATA CONTROL LANGUAGE (DCL)

mysql> SELECT * FROM emp WHERE NOT ename= 'Alam’;

temmmman Femmmmanaaan temmmcamaaan Hemmmaa Hemmmmeaaaaaa Hemmmmaa Hemmmaa Hememanan +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
temmmnan Femmmmaaaaaa temmmcamaaaa +emena- Femmmmeaaaaaa Hemeaman +eemea- Hememanan +
| 7019 | Smita | Clerk | 7552 | 1994-12-14 | 8800 | NULL | 20 |
| 7171 | Wasim | Salesman | 7348 | 1995-02-19 | 9250 | 2000 | 30 |
| 7216 | Jawahar | Manager | 7489 | 1995-03-30 | 10975 | NULL | 20 |
| 7304 | Manoj | Salesman | 7348 | 1995-09-25 | 9250 | 2900 | 30 |
| 7348 | Balwinder | Manager | 7489 | 1995-04-28 | 10850 | NULL | 30 |
| 7432 | Chetana | Manager | 7489 | 1995-06-06 | 10450 | NULL | 10 |
| 7438 | Sachin | Analyst | 7216 | 1996-12-05 | 11000 | NULL | 20 |
| 7489 | Kushaal | President | NULL | 1995-11-14 | 13000 | NULL | 10 |
| 7494 | Tarun | Salesman | 7348 | 1995-09-05 | 9500 | 0 | 30 |
| 7526 | Amar | Clerk | 7438 | 1997-01-08 | 9100 | NULL | 20 |
| 7550 | Jyoti | Clerk | 7348 | 1995-11-30 | 8950 | NULL | 30 |
| 7552 | Farhan | Analyst | 7216 | 1995-10-27 | 11008 | NULL | 20 |
| 7584 | Mohan | Clerk | 7432 | 1996-01-20 | 9300 | NULL | 10 |
| 7984 | Lalitha | Clerk | 7432 | 1998-05-23 | 10300 | NULL | 10 |
temmmman Femmmmanaaan temmmmaaaaaa Hememaa Hemmmmcaaaaaa Hemmmman Hemmma- Hemmmana- +
14 rows in set (0.01 sec)

mysql>

Data Control Language is the part of SQL, which have commands to manage users for their work
permission. The user will be able to work as per the permissions granted to them by DBA
(Database Administrator). DCL includes the commands GRANT and REVOKE, which are used to
provide rights & permissions to user.

GRANT statement — The GRANT statement is used to give access privileges to a specific user to
work with any selected database only.

Syntax:

GRANT SELECT, UPDATE ON Test_Table TO NewUserl, NewUser2;
Example:

GRANT SELECT, UPDATE, DELETE ON carshowroom TO 'WebUser';

Here the user 'WebUser' will be able to use only three SELECT, UPDATE and DELETE SQL
statements when working on carshowroom database.

REVOKE statement - The REVOKE statement is used to withdraw privileges from a specific
user so that specific user could not use specific statement on selected database. In other words
it is useful to take back the given permission/s from the user.

Syntax:

REVOKE Privilege Name ON Object_ Name FROM User_Name.
Example:

REVOKE DELETE ON carshowroom FROM WebUser;
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2.7 SQL FOR TRANSACTION CONTROL LANGUAGE (TCL)

Transaction control language (TCL) is the part of SQL commands that allows to permanently
change the databases or undo the databases transactions. It is similar to save the database or
undo the current changes. The COMMIT, ROLLBACK and SAVEPOINT statements comes under
this category.

COMMIT - Commit command is used to save all the transactions to the database. After
completing any operation or SQL statement, you can simply write COMMIT as the next statement
to permanently save data in the database.

Syntax:
Commit;
Example: DELETE FROM ClassStudents WHERE RollNo =25;
Commit;
Here, after DELETE statement, the COMMIT statement is used. It means the student record

whose RollNo is 25 is permanently deleted. Now after COMMIT statement, it is not possible to
roll back the record of that student.

ROLLBACK - ROLLBACK command allows to undo transactions that have not already been
saved to the database. This statement is useful to restore the database to the state where last
commit statement was used. Rollback statement is also used with SAVEPOINT statement to
jump to specific Savepoint in the database transactions.

Syntax:
ROLLBACK;

SAVEPOINT - This command helps to sets a Savepoint within a transaction. Basically,
SAVEPOINT statement is used to save a transaction temporarily so that user can roll back to
that point as and when required.

Syntax: SAVEPOINT Savepoint_Name;
SUMMARY

e SQL is a domain-specific language that is used to manage relational databases.

e Currently almost all RDBMS such as MySQL, Oracle, Informix, SQL server, MS Access, and
Sybase uses SQL as their standard database language.

e SQL is easy to learn as the statements comprise of descriptive English words.

e SQL is a open source, interactive, portable, faster query processing, standardized and
universal language to work with with RDBMS.

e SQL is divided into five types like DDL, DML, DQL, TCL and DCL.

e DDL (Data Definition Language) includes SQL statements such as, Create table, Alter table
and Drop table.

e Create command is used to create database and its further objects like Table, View.

e DML (Data Manipulation Language) includes SQL statements such as, insert, select, update
and delete.

e A table is a collection of rows and columns, where each row is a record and columns describe
the feature of records.

o DESCRIBE TABLE statement is used to view the structure of an already existing table

e ALTER TABLE statement is used to make changes in the structure of a table like adding,
removing column and changing datatype of column(s). It is also used to apply/remove any
constraints like Primary Key, Foreign Key etc.

e DROP statement is used to remove a database or a table permanently from the database
system.
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e TRUNCATE statement is used to delete all records from the table but table structure will
exist in database.

e INSERT INTO statement is used to insert new records in any existing table

e UPDATE statement is used to make required changes in records of any table.
e DELETE statement is used to delete/remove one or more records from a table.

o CREATE TABLE statement can also be used to create new table from existing tables/s.

e RENAME statement is used to change the name of existing tables of other database objects.

e Views in any database is a special kind of virtual table that is created from one or more table
and having no data of its own.

o WHERE clause in SQL query is used to enforce condition(s).

e DISTINCT clause is used to eliminate repetition and display the values only once.
e The BETWEEN operator defines the range of values inclusive of boundary values.
e The IN operator selects values that match any value in the given list of values.

e NULL values can be tested using IS NULL and IS NOT NULL.

e ORDER BY clause is used to display the result of a SQL query in ascending or descending
order with respect to specified attribute values. By default, the order is ascending.

o LIKE operator is used for pattern matching. % and _ are two wild card characters. The per
cent (%) symbol is used to represent zero or more characters. The underscore (_) symbol is
used to represent a single character.

Check Your Progress

A. Multiple choice questions

1.  Which of the following is not a valid aggregate function? (a) COUNT (b) COMPUTE (c)
SUM (d) MAX

2. DDL stands for (a) Data Describe Language (b) Definition Data Language (c) Data
Definition Language (d) Data Distinct Language

3. Which of the following SQL command is used to remove data from table (a) Collapse (b)
Remove (c) Alter (d) Delete

4. The records and structure of a table may be removed or deleted from the database
using which command? (a) Remove (b) Delete (c) Drop (d) Truncate

S. SQL ___ statement can be used to delete or drop existing databases in a SQL schema.
(a) Create Database (b) Rename Database (c) Drop Database (d) Select Database

6. Using DROP TABLE command in SQL (a) Drop the table structure (b) Drop the Integrity
constraints (c) Drop the Relationship (d) All of the above

7. Using DROP TABLE command in SQL (a) Drop the table structure (b) Drop the Integrity
constraints (c) Drop the Relationship (d) Noe of the above

8. TRUNCATE TABLE requires (a) Where Clause (b) Having Clause (c) Both A And B (d)
None of the above

9. Which of the following clause is used to add a Primary Key constraint after creating
table (a) Update (b) Add (c) Alter (d) Join

10. Which of the following clause is used to remove a primary key constraint (a) Delete (b)
Drop (c) Alter (d) Remove

11. Which of the following SQL statement is used to give result in sorted order (a) Sort By

(b) Order (c) Order By (d) Sort
12. Commands under DCL are (a) GRANT (b) REVOKE (c) Both A. and B. (d) None of the
above
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13. The SQL command to retrieve table records is (a) RETRIEVE (b) SELECT (c) CREATE (d)
ALTER
14. Which of the following operator is used for pattern matching in SQL? (a) BETWEEN
operator (b) LIKE operator (c) EXISTS operator (d) None of these
15. Which operator is used to check the absence of data in any column (a) EXISTS operator
(b) NOT operator (c) IS NULL operator (d) None of these
16. Which of the following keyword is used to select only unique values from any column (a)
DISTINCTIVE (b) UNIQUE (c) DISTINCT (d) DIFFERENT
B. Fill in the blanks
SQL is divided in category.
The command is used to see the structure of table.
The command is used to remove all records.
The command is used to add an attribute in an existing table.
The command is used to remove all records only from a table.
The command is used to remove a attribute from a table.
A view is a special kind of table.
Views can be created form or more tables.
. Grant and Revoke are part of in SQL.
10. Commit and Savepoint are part of in SQL.

—

WoONoOhOD

11. To sort the result of a query in descending order, we can use clause
12. To extract unique values from a column, user can use clause.
C. State whether True or False

1. INSERT clause is used to add a Foreign key constraint.

ALTER clause is used to add a Primary key constraint after table is created.

DROP command is used to delete the structure of a table from the database.

Updation and deletion of records are part of DDL.

Insert into statement is useful to insert a new field in any table.

Aggregate functions are used to perform calculations on multiple values and returns a
single value.

ok wb

7. Aggregate functions are mostly used with the SELECT statement.

8. DML is used to create a new database objects like table and view.

9. A new table can be created from existing table(s).

10. The name of any tables once its created and records are inserted cannot be change.

D. Short answers questions

What do you understand by SQL?

SQL Statements are classified in how many ways?

Differentiate between DDL and DML?

Differentiate between DCL and TCL?

What is the difference between ALTER and UPDATE command.

Differentiate between DELETE and DROP command

What is create statement? How many database objects can be created using this?

Write the CREATE statement to create the following relations with given constraints.

Book(ISBN (Text), Title (Text), Author (Text), PubID(Text), Price (Numeric), Pages

(Numeric)).

Here ISBN is Primary Key field and remaining all are Not Null.

9. Modify the Book table in previous question and add one more new field Discount
(Numeric).

10. Shyam has created one database name Mycontacts but he is not able to create

new table in this database. What command should Shyam be used before creating

the table?
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11. Mr. Sachin Agrawal created two tables with Course as Primary Key in Tablel and
Foreign key in Table2 while inserting new row in second Table2 Mr Agrawal is
not able to insert new value in the column City. What could be the possible
reason for this?

E. Practical Exercises
1. Based on employee table, write SQL queries to —
e display the list of employee belonging to the department 30.
e display the list of employee number and name of mangers.
o display the list of clerks working in department 10
o display the detailed list of those employees who have joined before the July 1995
e display the the names of employees who are not mangers.

e display the List of employees whose employees numbers are 7438, 7216, 7019 and
7984

e display the employee name and salary whose salary is between 9000 and 10500.
¢ display the employee name who have joined after 30 June 1995.

e display the List of different job available in the emp table

e display the List of employee who are not getting/eligible commission.

e display the list of employee whose name start with “M”

o display the list of employee whose name has 6 characters.

e display the List of employee having 'a' as second character.

e display the List of all employee in descending order of salary.

e display the List of employee in ascending order of hire date.

e display the employee name, Salary, PF, HRA, DA and Gross; order the result in
descending order of gross. Here PF is 10% of Salary, HRA is 50% of Salary and DA is
30% of Salary and Gross is sum of Salary, HRA and DA.

e display the unique jobs available in emp table.
e display the total salary which is sum of salary and commission.

e create new table named NewEmp from existing table emp with all same field and
records.

e add a new column address and mobno to the newly created table NewEmp.

e Suppose the DBMS admin forget to make empno as primary key and deptno as foreign
key. Write the SQL query to make these changes.

e change emp name with your name for empno=7034 in table NewEmp

e change emp name with your friend name for empno=7550 in table NewEmp.
e insert mob no and address in your record and of and your friend's records.
o delete the column address from the new table NewEmp.

e to delete the newly created table NewEmp.

2. Consider the following table named “Product”, showing details of products being sold in a
grocery shop.

PCode PName UPrice Manufacturer
PO1 Washing Powder 130 Surf
P02 Toothpaste 58 Colgate
P03 Soap 29 Lux
P04 Toothpaste 75 Pepsodent
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P05 Soap 44 Dove
PO6 Shampoo 275 Dove
P08 Toothpaste 44 Patanjali
P09 Soap 48 Hamam
P10 Washing Powder 90 Henko

Write SQL queries for the following.
a) Create the table Product with appropriate data types and constraints.
b) Identify the primary key in Product.

c) Listthe Product Code, Product name and price in descending order of their product name.
If PName is same, then display the data in ascending order of price.

d) Add a new column Discount to the table Product.

e) Calculate the value of the discount in the table Product as 10 per cent of the UPrice for
all those products where the UPrice is more than 100, otherwise the discount will be O.

f) Increase the price by 12 per cent for all the products manufactured by Dove.
g) Display the total number of products manufactured by each manufacturer.
3. Consider the following MOVIE table and write the SQL queries based on it.

MID |MovieName Category ReleaseDate |ProdCost |BusiCost
1 |Hindi_Movie Musical 4/23/2018 124500 130000
2 |Tamil Movie Action 5/17/2016 112000 118000
3 |English_Movie Horror 8/6/2017 245000 360000
4 |Bengali Movie Adventure 1/4/2017 72000 100000
S |Telugu_Movie Action 100000
6 |Punjabi_Movie Comedy 30500

a) Display all the information from the Movie table.

b) List business done by the movies showing only MID, MovieName and Total Earning.
Total_Earning to be calculated as the sum of ProdCost and BusiCost.

c) List the different categories of movies.

d) Find the net profit of each movie showing its MID, MovieName and NetProfit. Net Profit is to
be calculated as the difference between BussCost and ProdCost.

e) List MID, MovieName and Cost for all movies with ProdCost greater than 10,000 and less
than 1,00,000.

f) List details of all movies which fall in the category of comedy or action.
g) List details of all movies which have not been released yet.

4. Suppose your school management has decided to conduct cricket matches between students
of Class XI and Class XII. Students of each class are asked to join any one of the four teams —
Team Titan, Team Rockers, Team Magnet and Team Hurricane. During summer vacations,
various matches will be conducted between these teams. Help your sports teacher to do the
following:
1. Create a database “Sports”.
12. Create a table “TEAM” with following considerations:
o It should have a column TeamlID for storing an integer value between 1 to 9, which
refers to unique identification of a team.

o Each TeamID should have its associated name (TeamName), which should be a
string of length not less than 10 characters.
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13. Using table level constraint, make TeamID as the primary key.
14. Show the structure of the table TEAM using a SQL statement.

15. As per the preferences of the students four teams were formed as given below. Insert
these four rows in TEAM table:

Row 1: (1, Team Titan)
Row 2: (2, Team Rockers)
Row 3: (3, Team Magnet)
Row 3: (4, Team Hurricane)
16. Show the contents of the table TEAM using a DML statement.

17. Now create another table MATCH_DETAILS and insert data as shown below. Choose
appropriate data types and constraints for each attribute.

Table: MATCH_DETAILS

MatchID MatchDate [FirstTeamID |[SecondTeamID |FirstTeamScore [SecondTeamScore
M1 7/17/2022 1 2 90 86
M2 7/18/2022 3 4 45 48
M3 7/19/2022 1 3 78 56
M4 7/19/2022 2 4 56 67
MS 7/18/2022 1 4 32 87
M6 7/17/2022 2 3 67 51

Session 3: Functions In SQL

There are various readily available functions in SQL that can be used in queries. It includes
single row functions, multiple row functions, group records based on some criteria, and working
on multiple tables using SQL.

A function is used to perform some particular tasks and it returns zero or more values as a
result. Functions are useful while writing SQL queries also. Functions can be applied to work on
single or multiple records (rows) of a table.

3.1 SQL functions
SQL functions are categorized as Single Row functions and Aggregate functions, depending on
their application in one or multiple rows.

Single Row Functions are also known as Scalar functions. Single row functions are applied on a
single value and return a single value. These are used in SELECT, WHERE, and ORDER BY
clause. MATH, STRING and DATE functions are examples of single row functions.

Aggregate functions are also called Multiple Row functions. These functions work on a set of
records as a whole and return a single value for each column of the records on which the function
is applied. These are used with SELECT clause only. MAX (), MIN (), AVG (), SUM (), COUNT
() and COUNT (*) are examples of multiple row fun.

To demonstrate the use of SQL function, let us create database called CARSHOWROOM having
the schema with four relations as shown in Figure 3.1.
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[ customer |
——CustID
CustName
CustAdd
Sale Phone
InvoiceNo Email
»| CarlD
‘ CustID <« Employee
Inventory SaleDate ~—— EmpID
CarlD PaymentMode EmpName
CarName EmplD — DOB
Model SalePrice DOJ
YearManufacture Designation
FuelType Salary

Fig 3.1: Car showroom database schema

Inventory — Stores Car id, Car Name, Price, Model, Year of manufacturing and fuel type for each
car in inventory of the showroom.

Table 3.1: Attribute specification of “Inventory” table

Attribute Data expected to be stored Data type Constraint
Alpha-N i 1 isti f

CarID P .a umerlf: ,Va ue consisting o Varchar (4) |Primary Key
maximum 4 digits
Variant length stri f i 0

CarName arlant length string of maximum 2 Varchar (20) |Not Null
characters

Price Numeric value consisting of car price. Int Not Null
Variable 1 h stri f i 4

Model ariable length string of maximum Varchar (10) |Not Null
characters
Variable 1 h stri f i 4

YearManufacturer ariable length string of maximum Varchar (4) |Not Null
characters

FuelType Variable length string of max 10 characters [Varchar (10) [Not Null

Customer - Stores Customer id, name, address, phone number and email for each customer.

Table 3.2: Attribute specification of “Customer” table

Attribute |Data expected to be stored Data type Constraint
CustID gilgiil:’n;g?cc;?r:e consisting of characters and Varchar (5) Primary Key
CustName |Variable length string of max 30 characters Varchar (30) |Not Null
CustAdd Variable length string of max S0 characters Varchar (50) |Not Null
Phone Numeric value consisting of 10 digits Char (10) Not Null
Email Variable length string of max 50 characters Varchar (20) |Not Null

Sale - Stores the invoice number, car id, customer id, sale date, mode of payment, sales person’s
employee id and selling price of the car sold,

Table 3.3: Attribute specification of “Sale” table

Attribute Data expected to be stored Data type Constraint

InvoiceNo Alpha-Numeric value consisting of Characters
and digits, max 6 chars
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Alpha-N i 1 isti f i 4

CarlD .p. a-Numeric value consisting of maximum Varchar (4) |Foreign Key
digits
Alpha-N i 1 isti f Ch

CustID p a. .umerlc value consisting of Characters Varchar (5) Foreign Key
and digits, max S chars

SaleDate Date value Date Not Null

PaymentMode |Variant length string of max 20 characters Varchar (20) [Not Null
Alpha-N i 1 isti f i 4

EmpID pha-Numeric value consisting of maximum Varchar (4) |Foreign Key
chars only

SalePrice Car price will be as Numeric Value Int Not Null

Employee - Stores employee id, name, date of birth, date of joining, designation and salary of
each employee in the showroom.

Table 3.4: Attribute specification of “Employee” table

Attribute Data expected to be stored Data type Constraint
EmpID zglll;;}rlsa—ol\illil}r,nerlc value consisting of maximum 4 Varchar (4) |Primary Key
EmpName |[String of max 20 characters Varchar (20) |Not Null
DOB Date value Date Not Null
DOJ Date value Date Not Null
Designation |String of max 20 characters Varchar (20) |Not Null
Salary Numeric value Int Not Null

To proceed further, create database CARSHOWROOM and create all four tables as per the above
specification.

Insert the records in tables Inventory, Customer, Sale and Employee using INSERT command.
The records of these four relations can be viewed using the SELECT command.

Execute the following query to view the records of “inventory” table. After successful execution
of the query, the records entered in the “inventory” table will be displayed.

mysql> SELECT * FROM inventory;

+ememaan Hommmaaaa- Hocenaaas T T Fomeemaaaa- +
| CarID | CarName | Price | Model | YearManufacturer | FuelType |
tememaan Femmmaaaa- +ecanaaas Homemmaaaaa. T T Fomeeaaaaa- +
| Be@1 | Baleno | 567031 | Sigmal.2 | 2019 | Petrol |
| Boe2 | Baleno | 647858 | Deltal.2 | 2018 | Petrol |
| Deel | Dzire | 582613 | LXI | 2017 | Petrol |
| DBO2 | Dzire | 673112 | VXI | 2018 | Petrol |
| E@@1 | EECO | 355205 | 5 STR STD | 2017 | CNG |
| E682 | EECO | 654914 | CARE | 2018 | CNG |
| S0l | SWIFT | 514000 | LXI | 2017 | Petrol |
| S082 | SWIFT | 614000 | VXI | 2018 | Petrol |
Fomeaaan Fommeaaaas e Focmeaaaaas Fommmeaaaaaaaa e +
8 rows in set (0.00 sec)

Execute the following query to view the records of “customer” table. After successful execution of
the query, the records entered in the “customer” table will be displayed.

mysql> SELECT * FROM customer;

+emmmmaaa e T T I rrree Femmmmmaaaaaa Y™ +
| CustID | CustName | CustAdd | Phone | Email |
Hemmmmaaa T B T T rr e Hemmmmmaaaaaa Hemmmmeecccccaaeaaaaaa +
| ceeel | Amit Saha | L-10, Pitampura | 4564587852 | amitsaha2@gmail.com |
| Ceee2 | Rehnuma | J-12, SAKET | 5527688761 | rehnuma@hotmail.com |
| ceee3 | Charvi Nayyar | 10/9, FF, Rohini | 6811635425 | charvil23@yahoo.com |
| coee4 | Gurpreet | A-16/2, SF Mayur Vihar | 3511856125 | gur_singh@yahoo.com |
+emmmmaaa T B T T T Hemmmmmaaaaaa Hemmmmmemccccaaaaaaaaa +
4 rows in set (0.00 sec)
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Execute the following query to view the records of “sale” table. After successful execution of the
query, the records entered in the “sale” table will be displayed.

Execute the following query to view the records of “employee” table. After successful execution
of the query, the records entered in the “employee” table will be displayed.

mysql> SELECT * FROM employee;

tecanaaa tacamcanaaa teccncacanaan tememcacanaan tecemcmccccanan 4ecacanaa +

| EmpID | EmpName | DOB | DOJ | Designation | Salary |

L T +ocamcanaaa Fememcacanaan Fememmacanaan Fecemcmmcacana= T +

| Ee@1 | Rushil | 1994-07-106 | 2017-12-12 | Salesman | 25558 |

| E@02 | Sanjay | 1990-03-12 | 2016-06-05 | Salesman | 33lee |
mysql> SELECT * FROM sale;
- P - Fomamanaa - T —— R TRy - R +
| InvoiceNo | CarID | CustID | SaleDate | PaymentMode | EmpID | SalePrice | Commission |
Fememmmmana- - Fomamanaa - e —— R - - +
| Ieee0l | DEE1 | COOO1 | 2019-01-24 | Credit Card | E004 | 613248 | 73589.76 |
| Ieee02 | See1 | C€0ee2 | 2018-12-12 | Online | EGOL | 590321 | 70838.52 |
| Ieeee3 | see2 | Ceee4 | 2019-81-25 | Cheque | Ee10 | 604000 | 72480.00 |
| 10004 | DBE2 | COE@1l | 2018-10-15 | Bank Finance | EB87 | 659982 | 79197.84 |
| 100005 | EGO1L | COOO3 | 2018-12-20 | Credit Card | E0O2 | 369310 |  44317.20 |
| Ie0006 | See2 | CAEA2 | 2019-81-30 | Bank Finance | EBO7 | 620214 | 74425.68 |
emammmmana- R Fomamanaa R - R Fommmmmmana- - +
6 rows in set (0.00 sec)

3.2 Single Row Functions

Figure 3.2 lists different single row functions under three categories — Numeric (Math), String,
Date and Time.

e Math Functions accept numeric value as input and return a numeric value as a result.

e String Functions accept character value as input and return either character or numeric
values as output.

e Date and Time functions accept date and time value as input and return numeric or string
or Date and Time as output.

Single Row Functions

POWER() UCASE() NOW()
ROUNDY() LCASE() DATE()
MOD) MID() MONTH({)
LENGTH]) MONTHNAME()
LEFT() YEAR()
RIGHT() DAY()
INSERTY) DAYNAME()
LTRIM()
RTRIM|)
TRIM()

Fig 3.2: Categories of single row functions in SQL
3.2.1 Math Functions

Three commonly used numeric functions are POWER (), ROUND () and MOD (). Their
usage along with syntax is given below.

1. POWER (X, Y) or POW (X, Y) — calculates X to the power Y

mysql> SELECT POWER (5,3);

R +
| POWER (5,3) |
o -
| 125 |
e -

1 row in set (0.00 sec)
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2. ROUND (N, D) — Rounds off number N to D number of decimal places. If D=0, then it rounds
off the number to the nearest integer.

mysql> SELECT ROUND (3412.567, 1);

e T +
| ROUND (3412.567, 1) |
e R +
| 3412.6 |
R +

1 row in set (0.00 sec)

mysql> SELECT ROUND (412.56);

R e +
| ROUND (412.56) |
R +
| 413 |
R T +

1 row in set (0.00 sec)
3. MOD (A, B) — Returns the remainder after dividing number A by number B.

mysql> SELECT MOD (44, 3);

R +
| MOD (44, 3) |
R e +
| 2|
R + I

1 row in set (0.00 sec)

Practical Activity 3.1 - Demonstrate to use math function ROUND

In order to increase sales, suppose the car dealer offers the customers to pay the total amount
in 10 easy EMIs (equal monthly installments). Assume that EMIs are required in multiples of

10000. For that, the dealer wants to list the CarID and Price along with the following data from
the Inventory table.

Step 1. Calculate GST as 12 per cent of Price and apply ROUND function to it. Execute the query
to round off the GST to one decimal place and display the records with the fields CarID, CarName
and GST.

mysql> SELECT CarID, CarName, ROUND (12/100*Price,l) "GST" FROM inventory;
mmmmman Frmmmmmmna e +
| CarID | CarName | GST |
emmmann Frmmammana Fenmmamaan +
| B661 | Baleno | 68043.7 |
| B6B2 | Baleno | 77743.0 |
| D81 | Dzire | 69913.6 |
| DBB2 | Dzire | 80773.4 |
| EGBL | EECO | 42624.6 |
| EGB2 | EECO | 78589.7 |
| Seel | SWIFT | 61680.0 |
| 5682 | SWIFT | 73680.0 |
E R [ - B +
8 rows in set (0.00 sec)

Step 2. Add a new column “FinalPrice” to the table “inventory”. Update the table “inventory” with
“FinalPrice” as the sum of Price and 12 percent of the GST. Apply the ROUND function to round
off the GST to one decimal place. Execute the following query to do this.
mysql> ALTER TABLE inventory ADD(FinalPrice Numeric(10,1));

Query 0K, 0 rows affected (0.09 sec)
Records: @ Duplicates: @ Warnings: ©

mysql> UPDATE inventory SET FinalPrice=Price+Round(Price*12/100,1);
Query OK, 8 rows affected (0.02 sec)
Rows matched: 8 Changed: 8 Warnings: 0

Display the values of “FinalPrice” for all the record by using the SELECT command.
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mysql> SELECT * FROM inventory;

R - Femmmmmaaa Fommmman Fommmmmmaaan Fommmmemmeemaa——- R Fommmmmmnana- +
| CarID | CarName | Price | Model | YearManufacturer | FuelType | FinalPrice |
+emmmmn- L Fommmmaae tommmmmmaaas Fommmmmmmeaaaaa Fommmmmaaaa Fommmmemaaa +
| BOO1 | Balemo | 567031 | Sigmal.2 | 2019 | Petrol | 635074.7 |
| BB02 | Balemo | 647858 | Deltal.2 | 2018 | Petrol | 725601.0 |
| Dee1 | Dzire | 582613 | LXI | 2017 | Petrol | 652526.6 |
| DOO2 | Dzire | 673112 | VXI | 2018 | Petrol | 753885.4 |
| E@@1 | EECO | 355205 | 5 STR STD | 2017 | CNG | 397829.6 |
| E@62 | EECO | 654914 | CARE | 2018 | CNG |  733503.7 |
| S601 | SWIFT | 514800 | LXI | 2017 | Petrol | 575680.0 |
| see2 | SWIFT | 614000 | VXI | 2018 | Petrol | 687680.0 |
+emmmmnn . Fommmmaan Fommmemmaaas Fomemmemema——aa- R —— Fommmmmmaaas +
8 rows in set (0.00 sec)

Step 3. Calculate and display the amount to be paid each month in multiples of 1000, which is
calculated after dividing the FinalPrice of the car into 10 installments. After dividing the amount
into EMIs, find out the remaining amount to be paid immediately, by performing modular
division. Use SELECT command to display the result. Execute the following query to do this.

mysql> SELECT CarId, CarName, FinalPrice,

-> Round((FinalPrice-Round(mod(FinalPrice,1000),0))/18,08) 'EMI Amt',

-> mod(FinalPrice,1000) 'Balance Amt' FROM inventory;
temmmana I Feccannnaaana I e +
| CarId | CarName | FinalPrice | EMI Amt | Balance Amt |
E R - . - A +
| Beel | Baleno | 635074.7 | 63500 | 74.7 |
| BGB2 | Baleno | 725601.0 | 72500 | 601.0 |
| Deel | Dzire | 652526.6 | 65200 | 526.6 |
| Dee2 | Dzire | 753885.4 | 75300 | 885.4 |
| E@81 | EECO | 397829.6 | 39700 | 829.6 |
| EGB2 | EECO | 733503.7 | 73300 | 503.7 |
| S881 | SWIFT | 575680.0 | 57500 | 680.90 |
| S882 | SWIFT | 687680.0 | 63700 | 680.0 |
tommeaa I Focmmmaaaaa I Focmmmaaaaas +
8 rows in set (0.00 sec)

Step 4. Execute the following query to display the “InvoiceNo” and “Commission” value rounded
off to zero decimal places.

mysql> Select InvoiceNo, round(Commission) from sale;
T 4ecaccccccccccacaa=a +
| InvoiceNo | round(Commission) |
tecemamnnana decemccccccaaccaaana +
| 100001 | 73590 |
| 100002 | 70839 |
| 100003 | 72480 |
| 100004 | 79198 |
| 100005 | 44317 |
| 100006 | 74426 |
tecemamnnaaa deceamcccccacccaaana +
6 rows in set (0.00 sec)

Step 5. Execute the following query to display the details of “sale” table where payment mode
is credit card.

mysql> Select * from sale where PaymentMode='Credit Card';

ommmmmmanaa 4omnanaa Fammmanan 4emmmmmmmaaaa Fommmmmannaaaa Fammnnna Fammmamaanan T T +
| InvoiceNo | CarID | CustID | SaleDate | PaymentMode | EmpID | SalePrice | Commission |
emmmmmmanaa 4anmnanaa $ammmanan 4emmmmmmmnaaa Fommmmmannaaaa Fammnnna Fammmamaanan T +
| Ieee0l | DEOL | Ceeel | 2019-01-24 | Credit Card | E@04 | 613248 | 73589.76 |
| 100005 | E@OL | CEeO3 | 2018-12-20 | Credit Card | E@82 | 369310 |  44317.20 |
¥ R - Fomnnaaa- - Fommmmmmaaaa- Focmammaaaaaaa Fammana- Fomemamaaaaa Focmmmaaaaaaa +

2 rows in set (0.02 sec)

Step 6. Execute the query to add a new column “Commission” with total length of 7 with 2
decimal places to the “sale” table.

Step 7. Execute the query to calculate commission for sales agents as 12% of “SalePrice”.
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mysql> ALTER TABLE sale ADD(Commission Numeric(7,2));
Query 0K, 0 rows affected (0.05 sec)
Records: © Duplicates: @ Warnings: @

mysql> UPDATE sale SET Commission=12 / 100 * SalePrice;
Query 0K, 6 rows affected (0.09 sec)
Rows matched: 6 Changed: 6 Warnings: 0

Step 8. Execute the following query to insert the values to the newly added column “Commission”
and then display all records of the “sale” table where Commission > 73000.

mysql> SELECT * FROM sale WHERE Commission > 73000;
+

e Irrrre omnanana T ™ annanaa ocnamananaa T +
| InvoiceNo | CarID | CustID | SaleDate | PaymentMode | EmpID | SalePrice | Commission |
emmemamaaan emnanaa 4onnmamana T T amnanaa 4ecnamananaa T +
| 160001 | DEO1 | €000l | 2019-01-24 | Credit Card | E004 | 613248 | 73589.76 |
| I00004 | DEe2 | Ce0e1 | 2018-10-15 | Bank Finance | EQ07 | 659982 | 79197.84 |
| 00006 | Se62 | €0062 | 2019-01-30 | Bank Finance | E@07 | 620214 | 74425.68 |
emmamanaaan 4emnanaa ecmamana T ™ emnnnaa ecnamananaa T +
3 rows in set (0.00 sec)

Step 9. Execute the following query to display InvoiceNo, EmpID, SalePrice and Commission
such that commission value is rounded off to O.

mysql> SELECT InvoiceNo, EmpID,SalePrice, Round(Commission,@) FROM sale;

Heemmemmen== +eecen=- 4eemcenenna= 4ecmcemcessssanncnaan- +
| InvoiceNo | EmpID | SalePrice | Round(Commission,0) |
Heemeemmen== 4+encen== L R L LT T TP +
| 160001 | EGO4 | 613248 | 73590 |
| 100002 | E6O1 | 590321 | 70839 |
| 1600003 | E6lO | 604000 | 72480 |
| 100004 | E0O7 | 659982 | 79198 |
| 100005 | E002 | 369310 | 44317 |
| Ie0006 | EGO7 | 620214 | 74426 |
teeeceacaaaa ocenaan L L LT T T +

6 rows in set (0.00 sec)

d) 3.2.2 String Functions
String functions can perform various operations on alphanumeric data which are stored in a
table. They can be used to change the case such as uppercase to lowercase or vice-versa, extract
a substring, calculate the length of a string and so on. Some of the string functions with examples
are given below.

1. UCASE (string) OR UPPER (string) — converts string into uppercase.

mysql> SELECT UCASE ('Vocational Education');

B i +
| UCASE ('Vocational Education') |
B +
| VOCATIONAL EDUCATION |
B i +

1 row in set (0.00 sec)

mysqgl> SELECT UPPER ('Vocational Education');

B +
| UPPER ('Vocational Education') |
R e +
| VOCATIONAL EDUCATION |
B e +

1 row in set (0.00 sec)
2. LCASE (string) OR LOWER (string) — converts string into lowercase.
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mysql> SELECT LCASE ('Computer SCIENCE');

R T T +
| LCASE ('Computer SCIENCE') |
e e +
| computer science |
T T +

1 row in set (0.00 sec)

mysql> SELECT LOWER ('Computer SCIENCE');

B e +
| LOWER ('Computer SCIENCE') |
R e T +
| computer science |
R T T +

1 row in set (0.00 sec)

3. MID (string, pos, n) OR SUBSTRING (string, pos, n) OR SUBSTR (string, pos, n) — Returns a
substring of size n starting from the specified position (pos) of the string. If n is not specified, it
returns the substring from the position pos till end of the string.

mysql> SELECT MID('Vocational', 3, 4);

e +
| MID('Vocational', 3, 4) |
e +
| cati |
e +

1 row in set (0.00 sec)

mysql> SELECT MID('Vocational', 7);

e +
| MID('Vocational', 7) |
e +
| onal |
B +

1 row in set (0.00 sec)
4. LENGTH (string) — Return the number of characters in the specified string.

mysql> SELECT LENGTH ('Voc Edu');

e +
| LENGTH ('Voc Edu') |
e R +
I 7|
e R +

1 row in set (0.00 sec)
S. LEFT (string, N) — Returns N number of characters from the left side of the string.

mysgql> SELECT LEFT ('Computer', 4);

Fommmmm e +
| LEFT ('Computer', 4) |
e +
| Comp I
e +

1 row in set (0.00 sec)

6. RIGHT (string, N) — Returns N number of characters from the right side of the string.
mysql> SELECT RIGHT('Practical', 3);

R +
| RIGHT('Practical', 3) |
R +
| cal |
e R +

1 row in set (0.00 sec)

7. INSTR (string, substring) — Returns the position of the first occurrence of the substring in the
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given string. Returns 0, if the substring is not present in the string.

mysql> SELECT INSTR ('Vocational', 'na');

e +
| INSTR ('Vocational', 'na') |
e +
| 8 |
e +

1 row in set (0.00 sec)
8. LTRIM (string) — Returns the given string after removing leading white space characters.

mysql> SELECT LENGTH(' AGRA'),LENGTH(LTRIM(' AGRA'));
T T +

| LENGTH(' AGRA') | LENGTH(LTRIM(' AGRA')) |

1 row in set (0.00 sec)
9. RTRIM (string) — Returns the given string after removing trailing white space characters.

mysql> SELECT LENGTH('PENCIL'), LENGTH (RTRIM ('PENCIL '));

o e T +
| LENGTH('PENCIL') | LENGTH (RTRIM ('PENCIL ')) |
e R e +
| 6 | 6 |
o e T +

1 row in set (0.00 sec)

10. TRIM (string) — Returns the given string after removing both leading and trailing white
space characters.

mysql> SELECT LENGTH('MADAM '),LENGTH(TRIM('MADAM '));

e R +
| LENGTH('MADAM ') | LENGTH(TRIM('MADAM ')) |
e R +
| 6 | 5]
e R +

1 row in set (0.00 sec) .
1.
Practical Activity 3.2 - Demonstrate to use string function
Let us use Customer relation to understand the working of various string functions.

Step 1. Execute the following query to display customer name in lower case and customer email
in upper case from “customer” table.

mysql> SELECT LOWER(CustName), UPPER(Email) FROM customer;
t=ccmcssacmamaa=== 4omsmmsmsmmsssma=sa=== +

| LOWER(CustName) | UPPER(Email) |
teccmcscasssmaa=== 4ocsemsmsmmsssma=sa=== +

| amit saha | AMITSAHA2@GMAIL.COM |

| rehnuma | REHNUMAGHOTMAIL.COM |

| charvi nayyar | CHARVI123@YAHO0O.COM |

| gurpreet | GUR_SINGH@YAHO0O0.COM |
tecemeccamcccanna +ecmmmccmccccmmmcaan. +

4 rows in set (0.00 sec)

Step 2. Execute the following query to display the length of email and part of the email from
the email id before the character @’.
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mysql> SELECT LENGTH(Email), LEFT(Email, INSTR(Email, "@")-1) FROM customer;
L L L LI 4esmmcccssssssssssssssssssssss=s=a= +

| LENGTH(Email) | LEFT(Email, INSTR(Email, "@")-1) |

+amcmmcmcsaanaa= 4esescccssssssssssssssssssssss=saa= +

| 19 | amitsaha2 |

| 19 | rehnuma |

| 19 | charvil23 |

| 19 | gur_singh |

+amcmmcmcsaacaa= 4essmcccsssscsssssssssssssssss=s=a= +

4 rows in set (0.00 sec)

The function INSTR will return the position of “@” in the email address. So, to print email id
without “@” position -1 is used.

Let us assume that four-digit area code is reflected in the mobile number starting from position
number 3. For example, 1851 is the area code of mobile number 9818511338.

Step 3. Execute the following query to display the area code of the customer living in Rohini.
mysql> SELECT MID(Phone,3,4) FROM customer WHERE CustAdd like '%Rohini%’;

1 row in set (0.00 sec)

Step 4. Execute the following query to display emails after removing the domain name extension
“.com” from emails of the customers.

mysql> SELECT TRIM('.com' from Email) FROM customer;
R +

| TRIM('.com' from Email) |
i p——— +

| amitsaha2@gmail |

| rehnumaghotmail |

| charvil23@yahoo |

| gur_singh@yahoo |
R +

4 rows in set (0.80 sec)

Step 5. Execute the following query to display details of all the customers having yahoo emails
only.

mysql> SELECT * FROM customer WHERE Email LIKE '%yahoo%';
temmmnaaa L L T r T T L T Femcmamaaaaa. L T +

| CustID | CustName | CustAdd | Phone | Email |
tommmmea R L E T R L E T TP Fommmmmmaa B T T TP +
| ceee3 | Charvi Nayyar | 10/9, FF, Rohini | 6811635425 | charvil23@yahoo.com |
| ceee4 | Gurpreet | A-10/2, SF Mayur Vihar | 3511056125 | gur_singh@yahoo.com |
tommmmma- R L E Fommmemeemeeemee—eaaaa- Fommmmmmmaaa B L LT +
2 rows in set (0.00 sec)

Now let us use the table “inventory” from CARSHOWROOM database, write SQL queries for the
following:

Step 6. Execute the following query to convert the “CarMake” to uppercase if its value starts
with the letter ‘B’.

mysql> SELECT Upper(CarName) from inventory where Carname Like 'b%"';

| Upper(CarName) |
T +
| BALENO |
| BALENO |
LT +

2 rows in set (0.00 sec)
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Step 7. If the length of the car model is greater than 4 then Execute the following query to
fetch the substring starting from position 3 till the end from attribute Model.

mysql> SELECT Model, SUBSTR(Model,3) FROM
-> inventory WHERE Length(Model)>4;

R R +

| Model | SUBSTR(Model,3) |
. i +

| Sigmal.2 | gmal.2 |

| Deltal.2 | ltal.2 I

| 5 STR STD | STR STD I
omemmmaaaaa Femmmemdadacaaaaaa +

3 rows in set (0.00 sec)

i) 3.2.3 Date and Time Functions

There are various functions that are used to perform operations on date and time data. Some of
the operations include displaying the current date, extracting each element of a date (day, month
and year), displaying day of the week and so on. Some of the date and time functions with
examples are given below.

1. NOW() — It returns the current system date and time.
mysql> SELECT NOW();

e +
| Now() |
e +
| 2022-03-09 10:04:07 |
e +

1 row in set (0.02 sec)
2. DATE() - It returns the date part from the given date/time expression.

mysql> SELECT DATE(NOW());

R B
| DATE(NOW()) |
Fommmmm e maas +
| 2022-03-09 |
R +

1 row in set (0.00 sec)
3. MONTH(date) — It returns the month in numeric form from the date.

mysql> SELECT MONTH('2022-03-09');

R T +
| MONTH('2022-03-09') |
R +
| 3
e +

1 row in set (0.00 sec)
4. MONTHNAME(date) — It returns the month name from the specified date.

mysql> SELECT MONTHNAME(NOW());

R +
| MONTHNAME (NOW()) |
R +
| March |
R +

1l row in set (0.00 sec)
5. YEAR(date) — It returns the year from the date.
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mysql> SELECT YEAR('2022-03-09');

e +
| YEAR('2022-03-09') |
e +
| 2022 |
e +

1 row in set (0.00 sec)
6. DAY(date) — It returns the day part from the date.
mysql> SELECT DAY('2022-03-09');

R TR +
| DAY('2022-03-09') |
R T +
| 9 |
R +

1 row in set (0.00 sec)
7. DAYNAME(date) — It returns the name of the day from the date.

mysql> SELECT DAYNAME('2022-03-09');

e +
| DAYNAME('2022-03-09') |
e +
| Wednesday |
e +

1 row in set (0.00 sec)

Practical Activity 3.3 - Demonstrate to use DATE and Time function

Let us use the “emp” table of CARSHOWROOM database to illustrate the working of some of the
date and time functions.

Step 1. Execute the following query to select the day, month number and year of joining of all
employees.

mysql> SELECT DAY(DOJ), MONTH(DOJ), YEAR(DOJ) FROM employee;
K- Focmacnananan E e ——— +
| DAY(DOJ) | MONTH(DOJ) | YEAR(DOJ) |
+mamamaanan $mamcmcananaa $ecamanaanan +
[ 12 | 12 | 2017 |
| 5 | 6 | 2016 |
| 8 | 1] 1999 |
[ 2 | 12 | 2010 |
[ 1] 7 2012 |
| 1 1 2017 |
| 23 | 10 | 2013 |
+acmacaanan +ecmaccananaa Feammmacacaan +
7 rows in set (0.00 sec)

Step 1. Execute the following query to display the date in the format "Wednesday, 26,
November, 1979", if the date of joining is not Sunday.

mysql> SELECT DAYNAME(DOJ), DAY(DOJ), MONTHNAME(DOJ]), YEAR(DOJ) FROM
employee WHERE DAYNAME(DOJ)!='Sunday’;

e TR Focemaaaaas Fommmeeaaaaa Focmeaaaaaas +
| DAYNAME(DOJ) | DAY(DOJ) | MONTHNAME(DOJ) | YEAR(DOJ) |
Focmmaaaaaaa Focemmaaaas Fommmeaaaaaaa Focmeaaaaaas +
| Tuesday | 12 | December | 2017 |
| Friday | 8 | January | 1999 |
| Thursday | 2 | December | 2010 |
| Wednesday | 23 | October | 2013 |
tocmmmaaaaaas Focemeaaaas e Focmeaaaaaas +
4 rows in set (0.01 sec)

Step 2. Execute the following query to list the Employee Name, date of birth and Salary for all
employees whose salary is more than 25000, in “emp” table.
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mysql> Select EmpName, DayName(DOB), Salary
-> FROM employee WHERE Salary=>=25000;

R Fommmmmmm e D +

| EmpName | DayName(DOB) | Salary |

R Fommmmmm e R +

| Rushil | Sunday | 25550 |

| Sanjay | Monday | 33100 |

| Arpit | Tuesday | 39100 |

| Sanjucta | Sunday | 27350 |

| Mayank | Saturday | 27352 |

| Rajkumar | Thursday | 31111 |
tommmmaaaa B - Fommmaaa- +

6 rows in set (0.00 sec) .

Step 3. Execute the following query to list the invoice number, customer id and date of sale
those payment are done using bank finance in “Sale” table.

mysql> Select InvoiceNo, CustId,SaleDate FROM sale
-> WHERE PaymentMode = 'Bank Finance'

T Fememanaa LT +
| InvoiceNo | CustId | SaleDate |
T Fecaaaaan Facacaaaaaaan +
| Io0004 | coe0l | 2018-10-15

| I00006 | Coe02 | 2019-01-30 |
T T LT +

2 rows in set (0.00 sec) .

Step 4. Execute the following query to list all the employee without peon whose salary is more
than 30000 in “emp” table.

mysql> Select * FROM employee HHERE Salary=30000 AND Designation!='Peon';

temmmma tommmmmaaa- L L LT T TP tommmmmeeaaaa Fommmnaa- +
| EmpID | EmpName | DOB | D0J | Designation | Salary |
+emmmm=a Femmcmnnaa= Femmmcmmnaana Fmmmmcammaaan Feammccmmaaana- Femmmnnna +
| E@B2 | Sanjay | 1990-03-12 | 2016-06-05 | Salesman | 33100 |
| EGB4 | Arpit | 1989-86-06 | 2010-12-02 | Salesman | 39160 |
| E@l0 | Rajkumar | 1987-02-26 | 2013-10-23 | Salesman | 31111 |
B L L LTt PP Hommmmemaaaan Fommemmeeaaaa Fommmnaas +
3 rows in set (0. 99 sec)

Step 5. Execute the following query to list all the records without LXI and VXI models in the
table “inventory”.

mysql> SELECT * FROM inventory WHERE Model NOT IN ('LXI', 'VXI');

tomamna- S R Fommmmmaaaas B R B +
| CarID | CarName | Price | Model | YearManufacturer | FuelType | FinalPrice |
teneamna- tommmaanan tomemnaa- Hecmmanaaaan Focmemmecaacacaaa.. . Focmmamaanaan +
| Be61 | Baleno | 567031 | Sigmal.2 | 2019 | Petrol | 635074.7 |

| Be62 | Baleno | 647858 | Deltal.2 | 2018 | Petrol | 725601.0 |

| E6O1 | EECO | 355205 | 5 STR STD | 2017 | CNG | 397829.6 |
| E602 | EECO | 654914 | CARE | 2018 | CNG | 733503.7 |
temmmna- . R Fommmmmaaaan Fommmmmememamaaaas R B +
4 rows in set (0.00 sec) ‘

3.3 Aggregate Functions

In aggregate functions the column must be of numeric type. Some of the aggregate functions are
given below.

1. MAX (column) — Returns the largest value from the specified column.

mysql> SELECT MAX(Price)FROM inventory;

1 row in set (0.82 sec)
2. MIN (column) — Returns the smallest value from the specified column.
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mysql> SELECT MIN(Price)FROM inventory;

bommmmm——— - +
| 355205 |

1 row in set (0.80 sec)
3. AVG (column) — Returns the average of the values in the specified column.
mysql> SELECT AVG(Price)FROM inventory;

eccmmmmcaaaaa +
| AVG(Price) |
Femmmmcs - +
| 576091.6250 |
temmmccmmm - + l

1 row in set (0.00 sec)
4. SUM (column) — Returns the sum of the values for the specified column.

mysql> SELECT SUM(Price) FROM inventory;

tecmmecnanaaaa +
| SUM(Price) |
Fommmmm - +
| 4608733 |
R e + I

1 row in set (0.00 sec)
5. COUNT (*) — Returns number of records in a table. COUNT (*) is used with WHERE clause to
display the number of records that matches a particular criteria in the table.

mysql> SELECT COUNT(*)FROM inventory WHERE Model='VXI';

L +
| COUNT(*) |
e +
I 2 |
L +

1 row in set (0.00 sec)

Practical Activity 3.4 - Demonstrate to use aggregate functions in SQL

Let us explore how can we use various aggregate functions in SQL statements to fulfill various
requirements of real-world situations.

Step 1. Execute the following SQL query to display the total number of records from table
“inventory” having a model as VXI.

mysql> SELECT COUNT(*)FROM inventory WHERE Model='VXI';

1 row in set (0.00 sec)

Step 2. Execute the following SQL query to display the total number of different types of
Models available from table “inventory”.

mysql> SELECT COUNT(DISTINCT(Model)) FROM inventory;

1 row in set (0.00 sec)

Step 3. Execute the following SQL query to display the average price of all the cars with Model
LXI from table “inventory”.
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mysql> SELECT AVG(Price) FROM inventory WHERE Model='LXI';

1 row in set (0.00 sec)

3.3 GROUP BY CLAUSE IN SQL

Sometimes it may require to fetch a group of rows on the basis of common values in a column.
GROUP BY clause is a special clause in SQL to do this. It groups the rows together that contains
the same values in a specified column. The aggregate functions (COUNT, MAX, MIN, AVG and
SUM) can be used with GROUP BY clause. HAVING Clause in SQL is used to specify conditions
on the rows with GROUP BY clause.

Practical Activity 3.5 — Demonstrate to use GROUP BY and HAVING clause in SQL

Consider the “sale” table from the CARSHOWROOM database. Display the number of records in
the “sale” table using the following SQL statement.

mysql> Select * from sale;

temmmmmmaaas Hemmmman temmmaman Hemmmmmeaaaaa L . T . +
| InvoiceNo | CarID | CustID | SaleDate | PaymentMode | EmpID | SalePrice | Commission |
Hamnmmmmaana- temmmnan Fammmmman Fomemmmamnaaa Fammmmmamaanaas Fammmnaa L Fammmmcanaana +
| 100601 | DEB1 | CO@O1 | 2019-01-24 | Credit Card | E004 | 613248 | 73589.76 |
| 100002 | see1 | Ce@e2 | 2018-12-12 | Online | EeO1 | 500321 | 70838.52 |
| 100003 | S882 | Co@04 | 2019-01-25 | Cheque | Ee10 | 604000 | 72480.00 |
| 106004 | Doe2 | Ce001 | 2018-10-15 | Bank Finance | E0O7 | 659982 |  79197.84 |
| 1060005 | EO01 | CO00O3 | 2018-12-20 | Credit Card | E002 | 369310 |  44317.20 |
| 100006 | See2 | C0@02 | 2019-01-30 | Bank Finance | E007 | 620214 | 74425.68 |
tecmmmmnaaas Hemmmman temmmaman temmmmmemaaaa L LT T temmmmeeaaaaa +
6 rows in set (0.00 sec)

In these records, it is observed that, the columns, CarID, CustID, SaleDate, PaymentMode,
EmplD, SalePrice can have rows with the same values in it. So, GROUP BY clause can be used
in these columns to find the number of records of a particular type (column), or to calculate the
sum of the price of each car type.

Step 1. Execute the following SQL query to display the number of Cars purchased by each
Customer from SALE table.

mysql> SELECT CustID, COUNT(*) 'Number of Cars' FROM sale GROUP BY CustID;
B B +

| CustID | Number of Cars |

+ecccaaaa +ecccccccccccnana +

| coeel | 2|

| ceee2 | 2 |

| ceee3d | 1|

| coeed | 1]

+eccccaaa +ececscccccccnana +

4 rows in set (0.00 sec)

Step 2. Execute the following SQL query to display the Customer Id and number of cars
purchased if the customer purchased more than 1 car from SALE table.

mysql> SELECT CustID, COUNT(*) FROM sale GROUP BY CustID HAVING Count(*)=1;

F . Fommmmm——aa +
| CustID | COUNT(*) |
. Focmmmm——aa +
| ceeol | 2 |
| ceeoz | 2|
teascnana [ +

2 rows in set (0.02 sec)

Step 3. Execute the following SQL query to display the number of people in each category of
payment mode from the table SALE.
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mysql> SELECT PaymentMode, COUNT(PaymentMode) FROM sale GROUP BY
Paymentmode ORDER BY Paymentmode;
emmmmmcmmmaa== R L L L L LT T T T +
| PaymentMode | COUNT(PaymentMode) |
T e Focmmecmmmeaaaaaaaaaa +
| Bank Finance | 2 |
| Cheque | 1]
| Credit Card | 2 |
| Online | 1]
T T T +
4 rows in set (0.00 sec)

Step 4. Execute the following SQL query to display the PaymentMode and number of payments
made using that mode more than once.

mysql> SELECT PaymentMode, COUNT(PaymentMode) FROM sale GROUP BY
Paymentmode ORDER BY Paymentmode;

Femmmmmcacaaaa= LT +

| PaymentMode | COUNT(PaymentMode) |

Femmmmmmmcmmaan L L LT T, +

| Bank Finance | 2 |

| Cheque | 1]

| Credit Card | 2 |

| Online | 1]

Femmmmacccamaa= Fecccccsssmmmmmmmanaa +

4 rows in set (0.00 sec) |

3.4 OPERATIONS ON RELATIONS

It is possible to perform certain operations on relations like Union, Intersection and Set
Difference to merge the tuples of two tables. These three operations are binary operations as they
work upon two tables. Note here that these operations can only be applied if both the relations
have the same number of attributes and corresponding attributes in both tables have the same
domain.

3.4.1 Union (V)

This operation is used to combine the selected rows of two tables at a time. If some rows are
same in both the tables, then result of the Union operation will show those rows only once. Figure
3.3 shows union of two sets.

Music Dance

Fig 3.3: Union of two sets
Let us consider two relations DANCE and MUSIC shown in Tables 3.9 and 3.10 respectively.
Table 3.9 DANCE

Sno [Name Class
1 Astha TA
2 Pawani 6A
3 Mohit 7B
4 Vibhanshu |7A

Execute the following query to view the records of “dance” table. After successful execution of
the query, the records entered in the “dance” table will be displayed.
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mysql> SELECT * FROM dance;
=== Fommmmmmmmaa Fmmmmmma +

| Sno | Name | Class |
Fmmmmma Fammmmmmmnnn Fammmman +

| 1 | Astha | 7A |

| 2 | Pawani | BA |

| 3 | Mohit | 7B |

| 4 | Vibhanshu | 7A |
Fmmmmma Fammmmmmmann Fammmman +

4 rows in set (0.00 sec) .

Table 3.10 MUSIC

Sno |[Name Class
1 Mahak 8A
2 Pawani 6A
3 Lavanya TA
4 Vibhanshu |[7A
S Abhay 8A

Execute the following query to view the records of “music” table. After successful execution of the
query, the records entered in the “music” table will be displayed.

mysql> SELECT * FROM music;
tmmaaa= Fommmmmanaa= Fammmma= +
| Sno | Name | Class |
tmmaaa= Fommmmmanaa= Fammm=a= +
[ 1 | Mahak | 8A |
| 2 | Pawani | BA |
| 3 | Lavanya | 7A |
[ 4 | vibhanshu | 7A I
[ 5 | Abhay | 8A I
F - - [ +
5 rows in set (0.00 sec) .

Step 1. Execute the following SQL query to find the list of students participating in either of
events by using UNION operation on relations DANCE and MUSIC. After execution it will display
the union of DANCE and MUSIC relations.

mysql> SELECT * FROM dance UNION SELECT * from music;
temaaaa Fececeaaaan temaeanaa +

| Sno | Name | Class |

temanaa Fecemeaaaan temaeaaa +

| 1 | Astha | 7A |

| 2 | Pawani | BA |

| 3 | Mohit | 7B |

| 4 | Vibhanshu | 7A |

| 1 | Mahak | 8A |

| 3 | Lavanya | 7A |

| 5 | Abhay | 8A |

+emaaaa teomamacanaaa 4eamanaaa +

7 rows in set (0.01 sec) I

3.4.2 Intersect (N)

Intersect operation is used to get the common tuples from two tables and is represented by
symbol N. Figure 3.9 shows intersection of two sets.

Fig 3.9: Intersection of two sets

Suppose, we have to display the list of students who are participating in both the events
(DANCE and MUSIC), then intersection operation is to be applied on these two tables. The
output of INTERSECT operation is shown in Table 3.11

Table 3.11 DANCE N MUSIC
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Sno | Name Class
2 Pawani 6A
4 Vibhanshu TA

3.4.3 Minus (-)

This operation is used to get tuples/rows which are in the first table but not in the second table
and the operation is represented by the symbol - (minus). Figure 3.10 shows difference operation
between two sets.

Music Dance

Fig 3.10: Difference of two sets

To find out the list of students who are only participating in MUSIC and not in DANCE event,
use the MINUS operation. The output of MINUS operation is given in Table 3.12

Table 3.12 DANCE - MUSIC

Sno |Name Class
1 Mahak |[8A
3 Lavanya |7A
5 Abhay 8A

3.4.4 Cartesian Product (x)

Cartesian product operation combines tuples from two relations. It results in all pairs of rows
from the two input relations, regardless of whether or not they have the same values on common
attributes. It is denoted as x’.

The degree of the resulting relation is calculated as the sum of the degrees of both the relations
under consideration. The cardinality of the resulting relation is calculated as the product of the
cardinality of relations on which Cartesian product is applied. Let us use the relations DANCE
and MUSIC to show the output of Cartesian product. Note that both relations are of degree 3.
The cardinality of relations DANCE and MUSIC is 4 and 5 respectively. Applying Cartesian
product on these two relations will result in a relation of degree 6 and cardinality 20, as shown
in the output of the following query.

mysql> SELECT * FROM dance, music;

temmmmn Hemmmmnanaaa Hommmann Hommmmn Hommmmnanaaa Heammmann +
| Sne | Name | Class | Sno | Name | Class

R B it B e Hommmmm Hommmmmmaae Hmmmma +
| 4 | Vibhanshu | 7A | 1 | Mahak | 8A |
| 3 | Mohit | 7B | 1 | Mahak | 8A |
| 2 | Pawani | 6A | 1 | Mahak | 8A |
| 1 | Astha | 7A | 1 | Mahak | 8A |
| 4 | Vibhanshu | 7A | 2 | Pawani | 6A

| 3 | Mohit | 7B | 2 | Pawani | B6A

| 2 | Pawani | 6A | 2 | Pawani | 6A

| 1 | Astha | 7A | 2 | Pawani | 6A

| 4 | Vibhanshu | 7A | 3 | Lavanya | 7A |
| 3 | Mohit | 7B | 3 | Lavanya | 7A

| 2 | Pawani | 6A | 3 | Lavanya | 7A |
| 1 | Astha | 7A | 3 | Lavanya | 7A |
| 4 | Vibhanshu | 7A | 4 | Vibhanshu | 7A |
| 3 | Mohit | 7B | 4 | Vibhanshu | 7A |
| 2 | Pawani | 6A | 4 | Vibhanshu | 7A |
| 1 | Astha | 7A | 4 | Vibhanshu | 7A |
| 4 | Vibhanshu | 7A | 5 | Abhay | 8A |
| 3 | Mohit | 7B | 5 | Abhay | 8A |
| 2 | Pawani | 6A | 5 | Abhay | 8A |
| 1 | Astha | 7A | 5 | Abhay | 8A |
tenmaan Heceeneaaaan Homenann Hemmmnn Hemeeneaaaan Hemamann +
20 rows in set (0.00 sec)
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3.5 USING TWO RELATIONS IN A QUERY

Till now we have written queries in SQL using a single relation only. Now let us see how to write
queries using two relations.

3.5.1 JOIN on two tables

JOIN operation combines tuples from two tables on specified conditions. This is unlike Cartesian
product which make all possible combinations of tuples. While using the JOIN clause of SQL,
specify conditions on the related attributes of two tables within the FROM clause. Usually, such
attribute is the primary key in one table and foreign key in another table.

Let us create two tables UNIFORM (UCode, UName, UColor) and COST (UCode, Size, Price) in
the SchoolUniform database. “UCode” is primary key in table UNIFORM. “UCode” and “Size” is
the composite key in table COST. Therefore, UCode is a common attribute between the two tables
which can be used to fetch the common data from both tables. Define UCode as foreign key in
the “Cost” table while creating this table. Enter the records in these tables as shown in Table
3.13 and 3.14.

Table 3.13 Uniform table

UCode Uname UColor
1 Shirt White
2 Pant Grey

3 Tie Blue

Table 3.14 Cost table

UCode Size Price
1 L 580
1 M 500
2 L 890
1 M 810

Practical Activity 3.6 - Demonstrate to join two tables in SQL

Let us consider two tables created, UNIFORM and COST to demonstrate the joining of two tables.
The joining of two tables can be done in three different ways — using WHERE clause, JOIN clause
and NATURAL JOIN clause

Step 1. Execute the following query to join the two tables using WHERE clause.

mysql> SELECT * FROM uniform U, cost C WHERE U.UCode = C.UCode;

¢ R R S —— R SRR R S —— E SRR R R —— +
| UCode | Uname | UColor | UCode | Size | Price |
temmeaan +emenaan temmncaa- +emenaan temnnn- Femmaaan +
| 1 | Shirt | White | 1L | 580 |
[ 1 | Shirt | White | 1M | 560 |
| 2 | Pant | Grey | 2 | L | 890 |
[ 1 | Shirt | White | 1M | 810 |
C R R R SRR R SRR R —— +

4 rows in set (0.00 sec)

.
As the attribute “UCode” appears in both “uniform” and “cost” tables. Hence alias is used to

remove ambiguity by specifying qualifier U with attribute UCode in SELECT and FROM clauses
to indicate its scope.

Step 2. Execute the following query to join the two tables using JOIN clause.

PSS Central Institute of Vocational Education, NCERT, Bhopal



Domestic Biometric Data Operator, Grade XII n

mysql> SELECT * FROM uniform U JOIN cost C WHERE U.UCode = C.UCode;
+=mmmnaa R Famaannaa +ammmaaa Fammaaa Famaanaa +

| UCode | Uname | UColor | UCode | Size | Price |

+=memaaa tammnaaa Famaanaaa T Fammaaa Famaanaa +

| 1 | Shirt | White | 1L | 580 |

| 1 | Shirt | White | 1| M | 500 |

| 2 | Pant | Grey | 2| L | 890 |

| 1 | Shirt | White | 1| M | 810 |

E R R S ——— R p—— P ——— S ——— R - +

4 rows in set (0.00 sec) .

The output of the query is same as that of step 1. In this query the JOIN clause is used explicitly
along with condition in FROM clause. Hence no condition is required in WHERE clause.

The output of queries in step 1 and 2 has a repetitive column UCode having exactly the same
values. This redundant column provides no additional information. SQL provides the extension
of JOIN operation called as NATURAL JOIN, which works similar to JOIN clause in SQL to remove
the redundant attribute. This operator can be used to join the contents of two tables if there is
one common attribute in both the tables.

Step 3. Execute the following query to join the two tables using NATURAL JOIN clause.

mysql> SELECT * FROM uniform NATURAL JOIN cost;

& R —— S Y S —— R —— S R +

| UCode | Uname | UColor | Size | Price |

Fem=m=== temmma=a- Fomemmn== Fom===- temmma=a +

| 1 | Shirt | White | L | 580 |

| 1 | Shirt | White | M | 500 |

| 2 | Pant | Grey | L | 890 |

| 1 | Shirt | White | M | 810 |

R o P o —— o —— o P —— +

4 rows in set (0.00 sec) .

It is clear from the output that the result of this query is same as above in step 1 and 2, except
that the attribute UCode appears only once.

It is important to note the following points while applying JOIN operations on two or more
relations.

e If two tables are to be joined on equality condition on the common attribute, then one may
use JOIN with ON clause or NATURAL JOIN in FROM clause. If three tables are to be joined
on equality condition, then two JOIN or NATURAL JOIN are required.

e In general, N-1 joins are needed to combine N tables on equality condition.
e Any relational operators can be used with JOIN clause to combine tuples of two tables.
SUMMARY
¢ A Function is used to perform a particular task and return a value as a result.
e Single Row functions work on a single row of the table and return a single value.

e Multiple Row functions work on a set of records as a whole and return a single value.
Examples include COUNT, MAX, MIN, AVG and SUM.

e GROUP BY function is used to group rows of a table that contain the same values in a
specified column.

e Join is an operation which is used to combine rows from two or more tables based on one
or more common fields between them.
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Check Your Progress

A. Multiple choice questions

1. Which of the following is not an example of single row function (a) MATH (b) STRING (c)
DATE (d) COUNT

2. Which of the following is not an example of multiple row function (a) MAX () (b) MIN ()
(c) STRING (d) COUNT (*)

3. What is the functionality of SQL COUNT? (a) It returns the no of record of table (b) It
returns the no of record of database (c) It returns the no of record of row (d) It returns
the no of record of column

4. Date and Time functions accept date and time value as input and return output as (a)
numeric (b) string (c¢) Date and Time (d) Any of the above

5. String Functions accept character value as input and return output as (a) either
character or numeric values (b) string values (c) numeric values (d) character values

6. Which of the following is aggregate function in SQL (a) LEFT (b) AVG (c) JOIN (d) LEN

7. The SQL statement Select Round (47.956,-1) from Dual; (a) is illegal in SQL (b) prints a
garbage value (c) 045.926 (d) prints 50

8. Which of the following SQL operation cannot be performed on relations (a) Union, (b)
Intersection (c) Difference (d) Merge

9. Which of the following is used to join two tables on equality condition on the common
attribute (a) JOIN with ON clause (b) NATURAL JOIN in FROM clause (c) Any of a or b (d)
NATURAL JOIN

10. What will be the Cartesian product of the two relations having 4 rows and 3 columns for
first relation and 3 rows and 4 columns in second relation. (a) degree 7 cardinality 12 (b)
degree 6 cardinality 16 (c) degree 7 cardinality 16 (d) degree 9 cardinality 16

B. Fill in the blanks

Single row functions are applied on a single and return a single value.

2. Aggregate functions work on a as a whole and return a single value.)

3. Math Functions accept numeric value as input and return a value as a result.

4. MONTH (date) returns the month in form from the date.

5. By default, the order by clause lists items in order.

6. INSTR (string, substring) returns the position of the of the substring in the
given string.)

7. MID (string, pos, n) returns a substring of size ___ starting from the specified position

of the string. (n, pos).

8. LTRIM (string) returns the given string after removing white space characters.

9. TRIM (string) returns the given string after removing both and white
space characters.

10. The operation is used to get common tuples from two tables.

C. State True or False

1. Aggregate functions are also called Scalar functions.

A function always return a single value.

Functions can be applied to work on single or multiple records of a table.

INSTR (string, substring) returns O, if the substring is not present in the string.

If n is not specified MID (string, pos, n), it returns the substring from the position 1 till
end of the string.

RTRIM (string) returns the given string after removing leading white space characters.
NOW/|() returns the current system date and time.

Union operation eliminates the duplicate rows.

Cartesian product operation combines tuples from two relations.
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10. Join statement is used to combine two tables on a specified condition.

C. Short answer questions

1. Differentiate between single row functions and aggregate functions.

. List the single row functions with example.

. Differentiate between TRIM( ), LTRIM( ) and RTRIM( ) functions.

. Demonstrate the use of LCASE( ) and UCASE( ) function with example.

. List the date functions with example.

. What is the difference between NOW( ) and DATE( ) function?

Demonstrate the difference between SUM( ) and AVG( ) function?

. A table Student has 4 rows and 2 column and another table has 3 rows and 4 columns.
How many rows and columns will be there if we obtain the Cartesian product of these
two tables?

9. What will be the output of following SQL functions.

a) Select pow (3,2);

b) Select round (342.9234, 2);

c) Select length (‘Vocational Education’);

d) Select year (‘1978/08/17’), month (‘1978/08/17’), day (‘1978/08/17’), monthname
(‘1978/08/17);

e) Select left ('Central’, 3), right (Institute’, 4), mid ('Vocational, 3, 4), substr
(‘Education', 3);

10. Write the SQL functions to perform the following operations.

a) To display the day like “Monday”, “Tuesday”, from the date when India got
independence.

b) To display the specified number of characters from a particular position of the given
string.

c) To display the name of the month in which you were born.

d) To display your name in capital letters.

© N0 U AW

Practical Exercise

Consider the following table named “Product”, showing details of products being sold in a grocery

shop.

PCode [PName UPrice |Manufacturer
PO1 Washing Powder 120|Surf

P02 Toothpaste 54 |Colgate

P03 Soap 25|Lux

P04 Toothpaste 65 |Pepsodent
POS Soap 38|Dove

PO6 Shampoo 245 Dov

A. Write SQL queries for the following:

a) Create the table Product with appropriate data types and constraints.

b) Identify the primary key in Product.

c) List the Product Code, Product name and price in descending order of their product name. If
PName is the same, then display the data in ascending order of price.

d) Add a new column Discount to the table Product.

e) Calculate the value of the discount in the table Product as 10 per cent of the UPrice for all
those products where the UPrice is more than 100, otherwise the discount will be O.

f) Increase the price by 12 per cent for all the products manufactured by Dove.

g) Display the total number of products manufactured by each manufacturer.

B. Write the output(s) produced by executing the following queries on the basis of the
information given above in the table Product:

h) SELECT PName, Average (UPrice) FROM Product GROUP BY Pname;

i) SELECT DISTINCT Manufacturer FROM Product;

j) SELECT COUNT (DISTINCT PName) FROM Product;

k) SELECT PName, MAX(UPrice), MIN(UPrice) FROM Product GROUP BY PName;
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Module 2 Applications of Biometric Data

Module Overview

The primary purpose of a biometric system is to use automated recognition technology
to accurately validate the identity of an individual. A biometric system allows the
recognition of a certain characteristic of an individual using mathematical algorithms
and biometric data. Biometric data of an individual is a unique way of identification.
The advantage of using the biometric data is that they are all universal, measurable,
unique, and permanent. There are several applications of biometric systems. The most
common types of biometric identifiers are face, fingerprints and iris. India is one of the
leading nations in providing services relating to biometrics. The biometric identification
system used by the Government of India, known as the Aadhaar system, is the largest
biometric platform in the world. A biometric attendance system is another application
of biometric systems and is being used in most of the private and government
organisations. Biometric time and attendance tracking system that identifies and tracks
employees' attendance by using their physical characteristics such as fingerprints, face
or iris scans. The Indian passport includes biometric data such as a photograph, iris,
palm, fingerprints and thumb impression of the passport holder to make it more secure.
Indian driving licence is issued in the form of smart card. It uses biometric data such
as a photo of an individual, figure and thumb impressions being recorded at the time of
registration. These biometric data are stored in the chip of the smart card. So there are
several other applications where biometric data is being used to store the identity of the
person. In this unit you will be able to understand how these applications are being
implemented for capturing, storing and retrieving the biometric data for report
generation.

Learning Outcomes

After completing this module, you will be able to:

e Understand the functionality and benefits of biometric attendance systems for
tracking employee presence and enhancing accountability.

e Learn how Aadhaar-based biometric systems operate and their role in
streamlining attendance tracking while ensuring data security.

e Acquire knowledge of the steps and requirements for preparing and applying for
an Aadhaar card, ensuring compliance with regulations.

e Understand the process and documentation required for preparing and applying
for a passport, including application forms and verification procedures.

Module Structure

Session 1. Report Generation in Biometric Attendance System

Session 2. Aadhaar Based Biometric Attendance System

Session 3. Preparation of Aadhaar Card

Session 4. Preparation of Passport
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Session 1. Report Generation in Biometric Attendance

System

In Class XI, we have seen how to set up, install and configure the biometric attendance system
(BAS). Now when the system is ready for use. The daily attendance can be recorded by using the
BAS system. In this chapter session will understand how this attendance or punching is used
for the generation of various reports. Note that for this report generation we have taken the
prototype example of the WYSE BAS system.

BIOMETRIC PUNCH REPORTS

Employees can punch in biometric devices by using their finger or thumb impression. Their
punching data can be observed by the administrator of the organisation. Following steps are
required to observe daily punch reports.

Daily Punch Report

Step 1. Login into the software by using administrator login and password as shown in Figure

1.1.
m Login

Username : [etam492| l
Password : R LAl L]

CLogin I et

Fig 1.1 Administrator login

Step 2. Select Administration > Daily Punches to see the daily punches of the current date as
shown in the Figure 1.2.

I :::’.:‘old Enroliment Date* 16/05/2019

v Tutorial Videos SccsSns ®IN CouT IN&OUT

I Setup Gate~ All v

I Registration

LpcLeS Employee Code * /r)

I Reports

I Upload

w » Control Centre » Name Date Gate Time Status

I Book Ticket e KAILAS CHAVAN 16/05/2019 3 09:14:31 IN

I Logout brasErs KAILAS CHAVAN 16/05/2019 3 09:14:35  IN
b Al ey PRASHANT SUTKAR 16/05/2019 3 09:19:32  IN

SWAPNIL KHADE 16/05/2019 3 09:48:16  IN

pilreaction Bt RITESH BHOMBE 16/05/2019 3 09:14:21  IN

Mext Last

» Change Password

Fig. 1.2 Daily Punch Report

Step 3. The administrator can also see punch report of previous dates by selecting the
required data in the given menu.
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A particular device can also be selected by selecting the appropriate entry gate in Gate
option from the user interface.

Step 1. It is also possible to export and download the daily punch report in Excel format
by the appropriate option.

The punch data for In or Out or for both can be selected by clicking on the appropriate
radio button. The punches of particular employees can also be observed by entering
Employee Code in the appropriate textbox.

Summary Report for selected period

The punch report of employees can be generated for any specified period between two
dates. i.e. a weekly report or monthly report or even a bimonthly report can also be
generated as follows.

Step 1. Login into the software by using administrator login and password as done
above.

Step 2. Select Report > Attendance Reports > Summary Report as shown in Figure
1.3.

- Menu i Summary Report
y Download Enrollment From Date * 8]
B 01/05/2019 4
i Employee List*
yi Tutorial Videos .
» Satup 16/05/2019 E01000504-KAILAS CHAVAN
~ B 50100051 1-YOGENDRA WADASKAR
1 Registration S01000512-JAGOISH NARGOLWALA
 BLMS SOL000525-AVADHUT SAKHARE
501000551 -GALRT PHULAWARE
HE ety S01000603-MRUNAL NISAL
y+ Payroll » Attendance Reports » + Employee Inside Premises amients 501000621-SUHAS PATIL
Tirme Attand s SOL000640-KULDIF FAWAR
i+ Upload UECES FEH I i S S01000655-PRALAKTA DESHMUKH
} Administration * Miscallaneous Repons » + Attendance with Location (FILD) SDL0D0EE7-PRAISKTA JOSHI
S G Tl SOLOD0E70-SHAILA GORASE
1+ Book Ticket _ EN10006T3-AMOL PHADTARE
p+ Logout e + Muster Repart S01000679-MOHINI AHER
+ Muster with Location ¥ S01000680-VIVEK ZOPE
SOLOD0EEZ-PRASHANT SUTKAR
'""""'mlr"""'““"l 501000684-5WAPKIL KHADE
Designiation * AT Deslgnation v SO01000685-RITESH BHOMBE
SO10006E6-SAGAR SOHANI
TO1000688-MAKARAND PENDSE
SO1000689-RAAWI LAGTO
S01100001-5acchidanand Gogawale
Type * All Type v

Select All

Fig. 1.3 Select Summary Report Type

Enter the starting date in the “From Date” and ending date in the “End Date” in the
given textbox.

Enter the Department, Sub Department, Designation and Type in the respective list
box.

Select the Mode PDF or MS Excel in which you want the report.
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Then Click on the Submit button to get the Summary Report. A typical pdf report
generated is shown in Figure 1.4.

Department: R&D HARDWARE

ID: 501000673 Name: AMOL PHADTARE AlphaNumeric ID: 501W000673

Date o1 02 03 04 05 06 o7 08 09 10 11 12 13 14 15 16

Day Wed  Thu Fri Sat  Sun  Mon  Tue Wed Thu Fri Sat  Sun  Mon Tue Wed Thu

In 09:41 14:03 13:50 09:11 09:09 13:26 09:14 09:17 09:12 10:43 09:14

Out 19:04 18:14 18:24 18:42 13:39 18:09 18:40 18:16 18:27 18:27 ?

Total 00:00 09:23 04:10 04:34 09:30 04:29 04:43 09:26 08:58 09:14 07:43 ?

Status HO P p* w w p* P P* P P P w P A P A

FILO Total: 72:10 Present: 7.5 Absent: 4.5 Holidays: 1 WeeklyOff: 3 Leaves: 1] LWP: 0 Tours: 0 HalfDays:
Designation: MEMBER-PRODUCT

ID: 501000655 Name: PRAJAKTA DESHMUKH AlphaNumeric ID: 501WO000655

Date o1 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

Day Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu

In 09:20 ? 09:17 09:18 09:21 09:17 09:36 09:17 09:19 09:18 09:39

Out 1B:55 18:25 18:27 18:34 18:49 1B:13 18:55 18:28 18:21 18:19 18:30

Total 00:00 09:35 ? 09:09 09:16 09:28 08:56 09:18 09:10 09:01 09:00 08:50

Status HO P A w w P P P P P 3 w P p P A

FILO Total: 91:43 Present: 10 Absent: 2 Holidays: 1 WeeklyOff: 3 Leaves: 1] LWP: 0 Tours: 0 HalfDays:

Fig. 1.4 Exported Summary Report
The above generated report gives a quick summary count of attendance of employees.

The report shows time for “In” and “Out” for all the dates employee-wise for selected
employees. It also shows the total working hours for a day and for a selected period as
well for each employee. Total number of present, absent, weekly off leaves, and holidays
are shown in the report. This summary report can be given as input to calculate the pay
of an employee.

Muster Report

The Mustor Report of employees can be generated for any specified period between two
dates. i.e. a weekly report or monthly report or even a bimonthly report can also be
generated as follows.

Step 1. Login into the software by using administrator login and password as done
above.

Step 2. Select Report > Attendance Reports > Muster Report as shown in Figure 1.5.

€« > C & WYSE Biometrics Systems Private Limited [IN] | https://presence.attendanceportal.com/clientmenu.aspx

VYSE Welcome: etam501  (Premium)
NMETRICS

‘Q WYSE BIOMETRICS SYSTEMS PVT LTD

[Haam e Beenaal 16/05/2019 o

» Tutorial Videos Gt Employee Uist *

» Setup 16/05/2019 5
| » Registration

1 oLMS.

|+ Logout Sub Department 5
Designation * \ttendance Report i =
Type v
Select Al
Racords Actual ® Modified
javascript:openwindow('ETAM/Forms/Master_Report.aspxzreport=Muster’); ® ror

Fig. 1.5 Selecting Muster Report
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I» Menu - Muster Report

" ls)::‘ri;lold Enroliment From Date * lo1/05/2019 'ﬁ
1+ Tutorial Videos Employee Lt
To Date *
\ Setup |16/05/2019 | 501000673-MOHINI AHER A
A 501000680-VIVEK ZOPE
1 Registration 501000684-SWAPNIL KHADE
v eLMS 501000685-RITESH BHOMBE
s 501000686-SAGAR SOHANI
I Repol
1 Payroll Department * Select Multiple Departments
B e
 Upload SOFTWARE ¥
2o 5 Select
I Adknlnla All Department
1 Book Ticket ACCOUNT
ADMIN
» Logout Sub Department Food & Beverage
PRODUCTION
R&D
Designation * R&D HARDWARE
Type All Type v
Select All
Selected Employee :5
Recouds Actual * Modified
g * PDF
Selecibinde MS Excel

Express * Live

* Mandatory Flelds

Fig. 1.6 Selecting Fields for Muster Report

To generate the Mustor Report supply the data such as department, designation, time
and mode of the file in the respective fields as done above in Summary Report.

Lastly Click on the Submit button to get the Muster Report. A typical Muster Report
generated in PDF form is shown in Figure 1.7.

Muster Report

WYSE BIOMETRICS SYSTEMS PVT LTD

From Date :- 01/05/2019 To Date :- 16/05/2019
Department :- SOFTWARE Designation :- Al Designation
Sub Department ;= All Sub Department

Department: SOFTWARE
Designation  MEMBER-PRODUCT

Id MName Alpha 01 02 03 04 05 g5 07 08 09 10 11 12 13 14 15 16 PoA H W L T HD LW
Numer
iz 1D:

501 MOHINI - S01W0 HO P A W W P P P PP P W P P P A 0z 1 3 0 0 0 o0

000 AHER 00673
679

S01 VIVEK  501W0 HO P L W A A P A P A LU A A A 55 75 1 2 a 0 1 1]
000 ZOPE 00680
680

501 RITESH 501W0 HO P L w W P P P P P P w P P P P 1M1 1 1 3 0o 0 2 [1]
000 BHOMB 00685
685 E

501 SAGAR 501W0 HO P L w W P P P P P A LU P P P 0 2 1 3 o 0 2 L]
000 SOHANI 00686
686

Designation  Test Engineer

1d Mame Alpha 01 02 03 04 05 gg 07 08 09 10 11 12 13 14 15 1§ |P AH WL T HDOLWR
Numer
e 1D:
501 SWAPN  501W0 HO P P A W P P 3 A P P w A P P A 85 45 1 2 o 0 1 [
000 I 0684

684 KHADE

Fig. 1.7 Exported Muster Report

Observe that the Muster Report contains daily attendance status of employees. It also
shows the total number of days present, absent, weekly off, leaves, tour of an employee.
This report is also useful to generate the payroll report.

Time Attendance Report FILO (First in Last Out)
The FILO Report of employees can be generated for any specified period between two

dates. i.e. a weekly report or monthly report or even a bimonthly report can also be
generated as follows.
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Step 1. Login into the software by using administrator login and password as done
above.

Step 2. Select Report > Attendance Reports > FILO Report as shown in Figure 1.8.
I Muster Report

Download Enroliment From Date * 2]
01/05/2019 4
Setup s
S employee List*
.+ Tutorial Videos S
S
, Setup 16/05/2019 501000679-MOHINI AHER -

501000680-VIVEK ZOPE

»
»
KR gatca 501000684-SWAPNIL KHADE
) eLMS 501000685-RITESH BHOMBE
e - 501000686-SAGAR SOHANI
! » Master Reports »
» Payroll  » Attendance Reports » » Employee Inside Premises  -ments
 Upload '+ Sub Reports » » Time Attendance Report (FILO) ¥
. P oo Rugeta s on (FILO)
1 Book Ticket » Summary Report
» Muster
» Logout =i Report <
» Muster with Location
» Muttiple Punches Time -
Designation S TAUDesignaton v
Typet All Type v
Select All
Selected Employee :5
Bacank Actual * Modified
/ 7 * PDF
SeiactMece MS Excel

Express ® Live

* Mandatary Flelds

F1g 1.8 Séiécting‘ Time Attendance (FILO) Report
To generate the Time Attendance Report FILO supplies the data in the respective

fields such as department, sub-department, designation, time and file type in the
respective fields as done above.

Lastly Click on the Submit button to get the Time Attendance Report FILO. A typical
pdf of Time Attendance Report FILO generated is shown in Figure 1.9.

Time Attendance Report (FILO)
WYSE BIOMETRICS SYSTEMS PVT LTD
From Date :- 01/05/2019 To Date :- 16/05/2019
Department :- SALES Designation - Al Designation
Sub = Al Sub Department
SALES
Date In Shirt Shift Shift End Lunch  Lunch Break Break Total  TimelIn Time Out Total DayTotal Attendance EditStatus Late Early Base oT1 or2 or3 oT4 ot
Start  Time Out In  Shit  Shif  Break Hour
Time From  To Shift
Designation: MEMBER-PRODUCT
D: 501000688 Name: MAKARAND PENDSE Alphanumeric TD: S01W000688
01/05/2019 00:00:00 HO
02/05/2019 13:24:42  16:53:17  03:29:05  03:20:05  Absent*
03/05/2019 10:06:43  18:13:41  0B:06:58  0B:06:58  Present 0B:00  00:06:58 00:06:58
04/05/2019 A A WiaekIyoMSAT)
05/05/2019 A A Viseklyoll( SUN}
06/05/2019 13:15:38 182510  05:09:32  05:09:32 HD
07/05/2019 10:26:41 00:00:00 Apsent
08/05/2019 GEWERAL 09:00  18:00  13:30  14:00 00:00 00:00 00:00  09:49:34 19:05:31  09:15:57 09:15:57  Present 00:30 0B:00  01:15:57 01:15:57
SHIFT
09/05/2019 10:00:30  18:16:43  0B:16:13  08:16:13 Fresent 08:00  00:16:13 00:16:13
10/05/2019 10:17:43  18:49:20  08:31:37  08:31:37  Fresent 0B:00  00:3L:37 00:31:37
11/05/2049 GENERAL 09:00  1B:00  13:30 14:00 ©0:00 00:00 00:00  ©9:51:02 18:47:58  0B:26:56 O0B:26:56  Present 00:31 0B:00  00:26:56 00:26:56
SHIFT
12/05/2019 A A WiesklyolT(SUN)
13/05/2019 10:48:32  18:27:00  07:38:28  07:38:28 HD
14/05/2019 GEWERAL 09:00  18:00  13:30 14:00 ©00:00 00:00 00:00  09:56:57 18:35:07  0B:38:10 O0B:38B:10  Present 00:37 08:00  00:38:10 00:38:10
SHIFT
15/05/2019 13:11:30  18:33:02  05:21:32  05:21:32 HD
16/05/2019 A A Avsent
1D: 501000655 Name: PRAJAKTA DESHMUKH Alphanumeric 1D: S01W000655

Fig. 1.9 Exported Time Attendance Report FILO
Observe that this is a much-detailed punch report of an employee. It consists of First In
and Last Out (FILO) of a day of an employee. It also indicated late marks, overtime, shift
start time, shift end time, lunch in-out time, early go time of an employee. This report
is very useful to monitor attendance performance of an employee.
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Other Attendance and Sub reports

There are various other reports that can be generated by using the Biometric Attendance
Software as mentioned below.

1. Multiple punches Report
Absent Report

Late Report

Early Go Report
Overtime Report

Tour Report

Single Punch Report

® Nk Db

Employee Leave Report
9. ShiftWise Report

Practical Assignment

Generate the Reports for Absent Report, Late Report, Early Go Report, Tour Report by
filling up the appropriate data and selecting the appropriate options in the biometric
attendance software. Use appropriate software for biometric attendance systems such
as ETAM of Wyse Biometric Systems.

Assignment of Weekly off, Holidays in the software by the Administrator

The weekly off and gazetted holidays of the organisation has to be assigned by the
administrator in the software in the Master database.

Assignment of Variable Weekly off

In some organisations every employee has been assigned a variable weekly off. i.e. the
weekly off day of that employee will not be the same every week. For example, in the
first week one may have Monday as a weekly off and in second week one may have
Tuesday as a weekly off. In such a case the weekly off for each employee can be assigned
by the administrator as follows.

Step 1. Login into the software by using administrator login and password as done
above.

Step 2. Select Registration > Variable Weekly Off as shown in Figure 1.10.

» Variable Weeld

1 Download Enrollment
Setup Department *

| 1 Tutorial Videos

\ Setup Designation *

» eLMS ~ » Shift Registration Report

) Reports » Shift Registrati '
\ Payroll » off Policy Registration Report
\ Upload » off Policy Registration

» Administration » Breakshift Assignment

» Book Ticket
s Ao Yokl

Fig. 1.10 Selecting Variable Weekly Off
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Step 3. Select the Department, Designation and Employe Id. The alphanumeric id will
appear in the next textbox. Enter the desired Year and Month. After that the month
calendar will be displayed. Assign the weekly off in each week for the selected employee
by putting the mark in the checkbox of the day as shown in Figure 1.11. Then save the
variable weekly off. This will save the weekly off for the selected employee.

- Variable Weekly off

Download Enrollment FTW!

G Setup Department * = 0= i

I+ Tutorial Videos

. . Designation * MEMBER-PRODUCT v

1+ Registration 8
s Employes Id * 501000679-MOHINI AHER ¥ |

[C

I Reports I"‘d"{ha"“"‘mc 501W000679

1+ Payroll

v Upload Year * 2019

- Administration Month * June T

1+ Book Ticket

- Logout Mon Tue Wed Thu Fri Sat Sun

# 1-Sat 2-Sun

# 3-Mon 4-Tue 5-Wed B6-Thu T-Fri 8-Sat 9-Sun
10-Mon ¥ 11-Tue 12-Wed 13-Thu 14-Fri 15-Sat 16-Sun
17-Maon 18-Tue & 10-Wed 20-Thu 21-Fri 22-Sat 23-Sun
24-Mon 25-Tue 26-Wed ¥ 27-Thu 28-Fri 20-Sat 30-Sun

= ==
Fig. 1.11 Assignment of Variable Weekly Off

If the employee id is known then click on Search button next to the Employee id. After
entering Employee id, automatically all the data of that employee appears in the
remaining fields of the form, so that you need not to enter.

Assignment of off Policy Registration

Some organisations have a fixed weekly off policy. For example, for many organisations
Saturday and Sunday are weekly off for all employees. Such fixed weekly off can be
assigned as shown below.

Step 1. Login into the software by using administrator login and password as done
above.

Step 2. Select Registration > off Policy Registration.

Step 3. Enter From Date, To Date, Department, Sub Department, Designation and Type.
Select appropriate off policy, such as Sunday, second and fourth saturday, Saturday
etc, as shown in the Figure 1.12. Select all employees by clicking on “Select All”. Even
a particular employee can also be selected from the department. Then finally click on
the Save button to save the policy. The corresponding successful message will be
displayed in the text box.

The fixed off policy can also be deleted by using the Delete option provided in the menu.
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i off Policy Registration

I g:;:load Enrollment From Date * 01/04/2019 /1
X Employes List*
i+ Tutorial Videos .
THEEE 31/03/2020
\+ Setup 501000504-KAILAS CHAVAN -
o 501000511-YOGENDRA WADASKAR

[ e off Palicy B = 501000512-JAGDISH NARGOLWALA

v eLMS 501000525-AVADHUT SAKHARE
501000591-GAURT PHULAWARE

v Reports 501000603-MRUNAL NISAL

i Payrall Department * Select Multiple Departments 01000G21-SURAS PATIL
501000640-KULDIP PAWAR

I+ Upload G EE 77 AT M 501000655-PRAJAKTA DESHMUKH

|+ Administration 501000667-FRAJAKTA JOSHI
501000670-SHAILA GORASE

w Book Ticket Sub Department All Sub Department v 501000673-AMOL PHADTARE

1+ Logout 501000673-MOHINI AHER

501000680-VIVEK ZOPE
. 501000682-PRASHANT SUTKAR

Designation all Designation v 501000684-SWAPNIL KHADE
501000685-RITESH BHOMBE
501000686-SAGAR SOHANI

Type * all Type o 501000688-MAKARAND PENDSE
501000683-RAAVI LAGOOD
501100001-5Sacchidanand Gogawale

Ex Bz -

# Select All

° Mandatory Flalds selected Employee : 21

Fig. 1.12 Assign off Policy Registration
Registration
Assignment of Holidays
Every organisation has certain fixed holidays in a year. For example, there can be
national holidays and local holidays. Such fixed holidays can be assigned in the form

as shown in Figure 1.13. These holidays are applicable to all the employees of the
organisation.

Step 1. Login into the software by using administrator login and password as done
above.

Step 2. Select Setup > Holiday Master. The input form will open as shown in Figure
1.13. On the right side, already assigned holidays will be displayed.

» Holiday Master

+ Download Enrollment 5
: Setup Holiday Description in English * Holiday Desc Holiday Desc

1+ Tutorial Videos

28/03/2017 GUDI PADWA  giursar

g 01/05/2017 WORKERS DAY = mr= fRas
o L INDEPENDENCE
1+ Reports 15/08/2017 DAY SEIGELEa]
s , GANESH N

Yes ® No 25/08/2017 = wd
» Upload e CHATURTHI
 —— "3 [ B os/00/2017 AN, iy e
1 Book Ticket -

Next Last

1 Logout

Fig 1.13 Selecting Setup Holiday Master
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» Holiday Master

+ Dowmload Enrollment . .

Holiday Desc

v Administration

Satup Hollday Description In English * Holiday Desc in Local
i Tutorial Videos Lol Language
Holiday Description In Local S
i Setup Language * 28/03/2017 GUDI PADWA TR
I+ Registration Holiday Date * N—— 01/05/2017 WORKERS DAY = fimw
i BLMS INDEPENDENCE ____-
G OR e
1+ Reports FETETE 15/08/2017 pacr P
» Payrall - GAMNESH I
+ Upload Matlonal Holiday Yas @ Mo 25/08/2017 CHATURTHI T e

1+ Logout —

Fig. 1.14 Holiday Master

It is also possible to assign holidays religion-wise and employee-wise. Almost every
biometric attendance software has a provision to assign such holidays.

Practical Assignment

Prepare religion wise holidays and employee wise holidays in the biometric attendance
software. Use appropriate software for biometric attendance systems such as ETAM
of Wyse Biometric Systems.

MAINTENANCE OF BIOMETRIC SYSTEMS

Maintenance of biometric systems involves the maintenance of hardware components
of biometric machines as well as maintenance of biometric and related software.

(1) Hardware related

Like any other electronic equipment, in biometric devices there are no moving parts.
And therefore, there is no mechanical maintenance for smooth running as well as
upkeep. Note the following points in relation with the hardware maintenance.

1. No need for oiling and greasing.
No mechanical fine tuning required.
There are certain things to be taken care of such as.

Fingerprint sensor is exposed to a lot of wear and tear on the glass surface.

a s LD

At the time of acquisition of fingerprint LEDs prone to get weaker over a period
of time and continuous use.

6. The equipment is subjected to a lot of power supply fluctuations and variation
which affects electrical interfaces and power supply equipment.

A typical biometric device maintenance requires the following steps which are a
combination of mechanical, electrical and software activity.

Activity of fingerprint sensor

The fingerprint sensor is subjected to manufacturer’s calibration and testing software
tools, which diagnoses the possible faults and gives the compliance data. Such
parameters are image resolution in dots per inch (dpi), image size, image quality and
image skew.

After understanding the usage of such software tools one can identify and predict the
possible failures in the fingerprint sensor.

Failures in the fingerprint sensor
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Possible system errors are FAR and FRR. It is shown in Figure 1.15.

False Acceptance Ratio (FAR) - The number of instances detected over a sample data
where a wrong person is authenticated.

False Rejection Ratio (FRR) - The number of instances detected over a sample data
where a right person is not authenticated.

Percentage

Equilibrium

Accuracy

Fig. 1.15 Graph of FAR and FRR

FAR and FRR are the parameters by which we can measure the reliability of the
biometric attendance system (BAS). FAR can be computed by using a formula as below.

FAR = (NFA/NEIA) * 100 [%]
Where,

FAR = False Acceptance Rate

NFA= Number of False Acceptance

NEIA = Number of Enrollee Identification Attempt
For any good biometric system the FAR should be very low in the range of 0.01 percent.
FRR can be computed by using a formula as given below.
FRR = (NFR/NEIA) * 100 [%]
Where,

FRR = False Rejection Rate

NFR= Number of False Rejection

NEIA = Number of Enrollee Identification Attempts

For any biometric attendance system FRR is low then the system is more convenient to
the user.

Equeal Error Rate — The intersection of the FAR curve with the FRR curve is called the
equal error rate. If you try to reduce FAR to the lowest possible level then FRR will rise
sharply. If you make your system more secure then it will be less convenient to the user
as the users are falsely rejected by the system. FAR and FRR must be appropriately set
to get the appropriate equal error rate.

FTA

Many times it is found that the biometric impression such as the thumb impression of
the humans is not accepted by the biometric machine. That is the machine is unable to
capture the biometric data because of poor quality of image. Sometimes the wear and
tear of the surface area of the biometric machine also causes such problems. In many
cases the damaged part of the thumb or damaged part of the machine can contribute
to such failure. When the machine is unable to acquire the biometric data then it is
called as FTA (Failed to Acquire). The percentage of FTA must be very low for any good
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biometric system. But it is normally found that when the machine is used over a long
period of time then the percentage of FTA goes on increasing.

Maintenance log

Maintenance log is a register that keeps track of all maintenance jobs carried out with
a resolution provided. This register contains minimum heads as follows.

1. “Date and time” on which call is received,
“Issue reported by” of customer, and company
“Problem reported”

“Problem observed”

“Solution provided”

“Material consumed”

No s

“Whether new problem or repetitive”
8. “Completion date and time”
A typical maintenance log register is as shown in table 1.1.

Table 1.1 : Maintenance log Register

Issue description Remarks

Date and time 12/01/20 13:25

Isssue reported by Raj from ABS Company

Problem reported Frequent rejection on registered members
Solution provided End of life of the sensor. Need to be replaced
Material consumed New Sensor need to install

Whether new problem or repetitive New problem

Completion date and time 14/01/20 10:20

Common problems

The most frequently observed problems are Environment or infrastructural problems
such as Power supply failure or network related problems.

Customer related problems

Customer related problems are due to incorrect operation or usage. Some of the common
customer related problems are improper use of the BAS machine. It occurs due to
selection of wrong menu items and wrong options.

Design problems

Design problems means that the machine is not designed for all the desired situations
or conditions. The sensor of the machine is weak to handle large numbers of fingerprints
in less time. Software is not equipped to handle certain situations, scenarios and cases.

Technological problems

It means the lacuna of a deployed technology. For example the capacitive thumb sensor
is advisable to be used on mobile phones, but it will be inappropriate for heavy
applications such as time attendance applications.

Training related problems

These types of problems occur if the user is not properly trained.

Software related problems
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These problems arise due to bugs or limitations in software. Wrongly generated report
on account of unexpected values, unexpected placement of values etc. Interoperability,
portability, compatibility with the desired environment or data.

Environmental problems
Operating system related and browser related problems.
Crowd management

Throughput of biometric machines should be high. It means it should be able to take
input from several people in less time.

Priority Service Request can be of two types

Priority based on time - If the two different employees punched at the same time on a
biometric machine the priority is given to the employee who first punched.

Priority based on designation - If the two different employees punched at the same
time on a biometric machine the priority is given to the employee of the higher
designated employee.

Company documentation

As per the labour law or for security the records are maintained by HR for 7 years. Tools
are being provided to them for record keeping.

Check Your Progress

A. Multiple Choice Questions

1. Employee can punch in biometric devices by using their (a) finger impression (b)
thumb impression (c¢) finger or thumb impression (d) palm impression

2. The punch report of employees can be generated for any specified period
between two dates. i.e. (a) weekly report (b) monthly report (c) bimonthly report
(d) all of the above

3. Apart from total number of days present, absent, the Muster Report shows the
(a) weekly off (b) leave period (c) tour period (d) all of the above

4. Maintenance of biometric system involves the maintenance of (a) hardware
components of biometric machine (b) biometric and related software (c) Both (a)
& (b) (d) Biometric data

B. State whether True or False

1. Any employee of the organisation can observe the report of biometric punching
data of the organisation.

2. The administrator can also see the punch report of previous dates.
Muster Report contains daily attendance status of employees.

4. Time Attendance Report is useful to monitor attendance performance of an
employee.

5. Time Attendance Report does not consists of details of the shift attendance.

6. The weekly off and gazetted holidays of the organisation has to be assigned by
the administrator in the software in the Master database.

7. The fixed off policy cannot be deleted.

8. The fixed holidays assigned are applicable to all the employees of the organisation
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9. Hardware maintenance of biometric attendance system consists of mechanical
maintenance

10. In biometric attendance devices the general hardware failure occurs in
Fingerprint sensor.

11. Capacitive thumb sensor is advisable to be used on the mobile phones
C. Fill in the blanks

1. It is also possible to export and download the daily punch report in and
format.
2. Muster report is useful to generate the report
3. The biometric attendance software has a provision to assign the holidays
and

4. Biometric device maintenance requires the combination of ,
and software activity.
5. The reliability of the biometric attendance system can be measured by the
and

D. Match the following items of column A with column B

Column A Column B
a) FILO 1. False Rejection Ratio
b) FAR 2. Number of False Rejection
c) NFA 3. Number of False Acceptance
d) NEIA 4. False Rejection Rate
e) FRR 5. First In and Last Out
f) NFR 6. Failed to Acquire
g) FTA 7. False Acceptance Rate
8. Number of Enrollee Identification Attempt

E. Short answer questions
1. What is a Muster Report?
Time Attendance Report? What does it contain?
List the common problems observed in biometric attendance machines.
What are the two types of Priority Service Request?
What are the customer related problems in biometric attendance machines?
What are the design problems in biometric attendance machines?
What are the technological problems in biometric attendance machines?

What are the training related problems in biometric attendance machines?

© ® N o0k W

What are the software related problems in biometric attendance machines?
10. What are the environmental problems in biometric attendance machines?

11. What is Crowd management?

PSS Central Institute of Vocational Education, NCERT, Bhopal



Domestic Biometric Data Operator, Grade XII n

Session 2: Aadhaar Based Biometric Attendance System

In Class XI, we have seen how to set up, install and configure the Aadhar Based
Biometric Attendance System (ABBAS). Now when the system is ready for use, the daily
attendance can be recorded by using the ABBAS system. In this chapter we will
understand how this attendance or punching is used for the generation of various
reports. Note that for this report generation we have taken the prototype example of
PSSCIVE ABBAS.

Reports

Various reports such as s Attendance Register, Advance Report, Date wise Attendance
and Weakly/Monthly report can be generated for the organization.

1. ATTENDANCE REGISTER
One can get the Attendance Register Report between the date ranges by selecting the
office location and division/unit. For attendance register one needs to enter the office

location, division/ unit within the organisation and the data range as shown in Figure
2.1.

Attendance Register @ Dashboard

Instructions for generating the Attendance Register

Office Location All Location

1. Select the Office Location
2 Select the Division/Unit
- Select Office Location - v 3 Select Month and Year for which the register has to be generated.
4. Please review the form before submission.
Al Division
Note:
a. If your Office Location, Division/Unit does not appear, please add Office Location and Division/unit for your
Organization from your Nodal Officers login.

Division/Unit within Organization
- Select Division/Unit -

Date range: b. After creating Division/Unit, please ensure employee information is updated accordingly by tagging employees to
o their correct Division/Unit within the Organization.

c. For any other assistance please get in touch with the Helpdesk at 1800 111 555 (Toll free no.).

Fig. 2.1 Attendance Register generation
2. ADVANCE REPORTS

Attendance reports can be generated based on parameters such as daily, weekly,
bimonthly and monthly and the data can be exported in Excel.

While generating the daily reports one needs to enter the appropriate data along with
office location and department. Weekly reports can be generated by entering the start
day and weekend day. Similarly the monthly report can be generated by selecting the
appropriate month. For all these cases you need to select the start date and end date.
Figure 2.2 shows the selection of the start date and end data in a month and Figure 2.3
shows the report generated between these two dates.

O Attendance govin| B [ croion +

Attendance Reports PP

Appry

Fig. 2.2 Selecting start and end date of month for
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Fig. 2.3 Sample monthly generation of attendance report

Observe that in this report along with Name and designation of employee, total number
of present days in a month, late entry and before exit of scheduled time is also given.
The total number of working hours of the days are also displayed. This data is useful
for calculation of paysheets.

3. DATE WISE ATTENDANCE REGISTER

Many times organisations require Date wise attendance reports. These reports are
useful for calculation of pay of daily workers. Such reports can be generated by the
Nodal Officer by selecting the date for which the report is sought. The report can be
exported in Excel file as shown in Figure 2.4.

Fig. 2.4 Datewise attendance report
4. CUSTOMIZED ATTENDANCE REPORTS

Customized attendance reports can be generated based on the designation, employee
code and name of the employee. In such reports the data such as leaves, holidays,
working days and working hours are displayed. One such customized attendance report
is shown in Figure 2.2.

Fig. 2.5 Customized attendance report
2. WEKLY/MONTHLY REPORT

In many organisations weekly payments are made for the employees. In such a case
weekly attendance reports are generated. It is possible to generate attendance reports
for any given time frame. For such reports we need to enter the start and end date
appropriately. Month Wise reports can also be selecting the appropriate month. A
sample monthly report is shown in the Figure 2.6.

Fig. 2.6 Monthly attendance report
6. BAS REPORTS

State Wise Attendance Reports for government employees can also be generated by
using ABBAS. For example it is possible to generate the attendance report for all
Maharashtra government employees by using such a system. For such reports it is
necessary to select the proper URL and need to enter appropriate login and password.
A typical report includes date wise report, employeewise report, monthly report, working
days report, leave report, and number of working hours report.

7. B.A.S GRAPHICAL REPORTS

Many times the reports are in textual format. But it is easier to understand when the
reports are displayed in graphical form. By using ABBS we can generate graphical
reports such as Stay Duration Report, Name Wise Attendance Report, Employee
Performance, Device wise Attendance Report, Employee Incoming and Outgoing Report.
One such incoming and outgoing report is shown in Figure 2.7.
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Fig. 2.7 Incoming and Outgoing Report
LEAVE MANAGEMENT

By using ABBS it is possible to manage the leaves of the employees. Sanction of the
leave and addition of the leave can be managed by the corresponding head of the
department/institute.

1. Add Leave Record

The concern authority has the option for the addition of the leave record of an employee.
Such a leave application can either be accepted or can be rejected. The concerned
employee will get the intimation about the status of the leave application through
message on ABAS system and mail or mobile. Figure 2.8 shows the typical addition of
leave in the leave record of an employee.

G tentae o B =X

Leave e

& Home - Leave

Employee Name Instructions for adding a leave record of an employee
SUNITA YADAV (000035) 1, Select the name of Employee
2 Select Leave type
Leave Type 3 Select th Unit
4. Enter the leave start and end date in dd-mm-yyyy format

CcL v 5. Enter the reason

Note:
Leave Category a. Employee leave record added in the leave register will be represented accordingly in the employee attendance

register.
Full Day ¢

b. For any other assistance please getin touch with the Helpdesk at 1800 111 555 (Toll free no.).
Leave Start Date Leave End Date

B | 02-05-2018 B 04-05-2018

travelling

Fig. 2.8 Addition of leave in the leave record of an employee

2. Approved leaves

Every leave application that is submitted by the employee needs approval of the
concerned authority. Most of the time the head of the concerned department/ institution
will approve the leave application. It is necessary to mention the proper reason for the
leave request. If such a reason is not suitable or there is any other important work to
be carried out in the institution then the leave application can be rejected. The option
to approve or reject leave is shown in Figure 2.9. If an employee has an unused quota
of leaves available then the concerned leave application is mostly approved. Such
approved leaves can be viewed by the user as shown in Figure 2.10.

[ Attendance govin

Leave

2
1 0:
2 ] ]
H § :
ES 2 H
H B i

BEBEEEARAEEE

<
§
i

‘B‘B‘B‘B‘R*
HHHHHHE

Fig. 2.9 Option to approve or reject leave
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L Attendance gov.in

Leave

......

Fig. 2.10 Apprc;;ed leaves
TOUR MANAGEMENT
In many organisations employees are assigned outstation duties. In such a case the

employee needs to apply for an official tour. For these official tour days the employee is
considered on duty and s/he is not considered as absent.

1. Add Tours

The official tour can be added by an employee by using the add tour option as shown in
Figure 2.11.

L Attendance gov.in

..........

Fig 2.11 Add tour option
2. Approved Tours

Once such an application is submitted by an employee, then it needs approval by the
concerned authority. The tour details received to the approving authority is shown in
Figure 2.12. The head of the department can approve or reject the tour.

[ Attendance gov.in

Tour

HHEHEHBHEBEEHHAB
HHHHHHHEHHEHHBAE

Fig. 2.12 Option to approve or reject tour

The head of the department will approve the tour details entered by the employees. After
approval of authority, the details of approval are as shown in Figure 2.13.
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L Attendance govin

Tour en

== =] ==

" £ 1T Commities Mesting of the ©/

-
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Fig. 2.13 Tour approval details of employees
HOLIDAY MANAGEMENT

The concerned authority of the organisation is able to add holidays in the records of
ABBAS. The management of the holidays is explained below.

1. Add holidays

If the holidays are not present in the system then they can be added by using the Add
holidays option as shown in Figure 2.14.

@ Dashboard Holiday adar 3 o

Holiday Date Instructions to Add Holiday Information.
8 | Select Date

Holiday Name

Fig. 2.14 Add Holiday

(3} Attendance govin

Back to Employee Comer m

Settings

@ Home - Setiing
Hi aebastest!
Attendance Summary by Mail/SMS

Your Current Daily SMS Service is Active. “Your Current Daily Email Service is Active.
Click below icon fo change your status. Click below icon to change your status.

m
Daity Email

CHECK YOUR PROGRESS

Practical Exercise

1. Attendance reports can be generated based on parameters such as daily, weekly, bimonthly
and monthly and the data can be exported in Excel.

2. Weekly reports can be generated by entering the start day and weekend day. Similarly, the
monthly report can be generated by selecting the appropriate month.

3. Customized attendance reports can be generated based on the designation, employee code
and name of the employee. In such reports the data such as leaves, holidays, working days
and working hours are displayed.

4. By using ABBS we can generate graphical reports such as Stay Duration Report, Name Wise
Attendance Report, Employee Performance, Device wise Attendance Report, Employee Incoming
and Outgoing Report.

S. ABAS is used for (A) Leave Management (b) Tour Management (c) Holiday Management (d) All
of the above
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Session 3: Preparation of Aadhaar Card

The Unique Identification Authority of India (UIDAI) is a statutory authority established under
the provisions of the Aadhaar (Targeted Delivery of Financial and Other Subsidies, Benefits and
Services) Act, 2016 (“Aadhaar Act 2016”) on 12 July 2016 by the Government of India, under the
Ministry of Electronics and Information Technology (MeitY).

The enrollment of resident’s (to whose card is to be generated) biometric data is done at Aadhaar
Seva Kendra to generate the aadhaar card number. The Aadhaar Seva Kendra is setup with
laptop/ desktop with aadhaar client installed and tested, attached with all devices like STQC
certified biometric capture devices, GPS device and printer cum scanner.

Aadhaar Enrolment Kit

Aadhaar enrolment kit consists of a set of hardware devices required to carry out successful
Aadhaar enrolment & update. Aadhaar Enrolment Kit consisting of specific make/model of
device shall be UIDAI certified for its working with latest UIDAI’s enrolment client (ECMP). All
these devices shall be as per UIDAI’s specifications. Biometric devices (Slap/Iris Scanner) shall
be STQC certified. This set of devices comprises the following devices.

The hardware and software requirement for Aadhaar Seva Kendra is as follows.

1. Laptop/Desktop — Laptop/Desktop with USB hub for connecting biometric and other devices;
(Check with techsupport@uidai.gov.in for latest requirements).

For ECMP version 2.0 at least 2 Ghz, Dual core CPU or later, 3GB RAM or higher, 160GB HDD,
Dedicated USB 2.0 Port (minimum 5 ports required)

Note: (Windows Vista/any 64 bit Operating System is not supported)

2. UIDAI software installed, tested, configured and registered with CIDR as per installation and
configuration manual. A new version must be installed latest within one month of release on all
registered laptops. VDM installed and services for the devices are running.

Aadhaar client software (ECMP/UCL)
3. Iris capturing device

4. Fingerprint capturing device

5. Digital Camera

3. White background screen, non reflecting, opaque, ~3ft wide, and with stand for taking
photographs

7. Extra monitor for residents to verify their data (15-16" with a resolution above 1024x768
8. Printer (A4 laser printer; must print photo with good quality receipt

9. Scanner for scanning documents during enrolment

10. Printer Paper (Inventory for 5 stations for 10 days ~ 20 rims

11. Antivirus / Anti Spyware

12. Data Card /Internet connectivity for Enrolment Client.

13. Sponge for wetting and hand-cleaning cloth available

14. GPS Receiver as per UIDAI specs

The operator of the Aadhaar Seva Kendra must follow the following steps before s/he actually
starts the enrollment process of the residents (to whose card is to be generated).

e Operators must capture the GPS coordinates at the start of enrolments every day.

e Operators must Login with their own Operator ID in Aadhaar client, for undertaking
enrolments, and log off the application when going away from the seat so that no one else can
use the login window for enrolments.

e Brief the enrolment/update process to residents before and during the process to put the
resident at ease and facilitate data capture.
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e Make sure that the resident has never enrolled for Aadhaar before doing a fresh enrolment
using the “Find Aadhaar Facility” provided in the client.

e Make sure that all the Original Documents are available, which are required for the type of
Enrolment/Update requested by the resident and belong to the same resident whose
enrolment/update is to be done.

e Make sure that all the Original Documents are available, which are required for the type of
Enrolment/Update requested by the resident and belong to the same resident whose
enrollment/update is to be done.

e Make sure that the resident has entered their Mobile Number for future communication with
the resident and other uses like OTP based Authentication and online Aadhaar Update
facility.

e Check that the resident’s Aadhaar Enrolment/Update form is verified and carries Verifier’s
signature/thumb print and stamp/initials. The form must also carry Resident“s (Applicant™s)
signature/thumbprint.

Aadhaar Enrolment/Update Process

The Aadhaar enrolment process includes visiting Enrolment Centre, filling the Aadhaar
Enrolment/Correction form, getting demographic and biometric data captured, submitting Proof
of Identity (Pol) and Proof of Address (PoA), Proof of Relationship (PoR), Proof of Date of Birth
documents before collecting acknowledgement slip containing EID (Enrolment ID).

There are other modes of enrolment for the resident who do not have any Proof of Identity and
Proof of Address documents i.e. through Introducer based enrolment or Head of the Family based
enrolment.

Types of Enrolment

There are four types of enrolment

Type of Documents required

enrollment

Document-based e Proof of Identity (Pol) -Mandatory
Enrolment e Proof of Address (PoA) — Mandatory

e Date of Birth (DoB) — Optional

Introducer-based e Introducers include:

Enrolment e Registrars own employees

e FElected local body members

e Members of local administrative
bodies

e Postman

e Influencers such as teachers

e Health workers

e Doctors

e Anganwadis / Asha workers

e Representatives of local NGOs

¢ Information Captured during
Introducer-based Enrolment:

e Introducer’s name

e Introducer’s Aadhaar number
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e One modality of biometric
information of the Introducer

Head of Family e Name of Head of the Family

based Enrolment e Proof of Relationship (PoR) of
resident and HoF

e Head of Family’s Aadhaar number

e Biometric confirmation of the Head
of Family at time of enrolment

Child Enrolment e Proof of Date of Birth q

(below five years e Proof of Relationship (parent and & .

of age) child) r et ™
¢ Enrolment ID or Aadhaar number of|  §'% ' v nh

any one parent, preferably that of
the mother in the event both
parents are alive, or guardian

e Biometric confirmation of the any
one parents at time of enrolment

e The address of child will be the
same as that of the linked parent /
guardian

Information captured during Enrolment

Biometric information required for enrolment from all individuals except for children below 5
years of age are Facial image, All ten fingerprints, Scans of both Irises. Biometric information

= *
0 P

S
Za

Facial image All ten fingerprints Scans of both Irises

namely - all ten fingers and Iris is not required for enrolment of children below 5 years of age.
Facial photograph is captured for the children below 5 years in age

The demographic information shall not include race, religion, caste, tribe, ethnicity, language,
record of entitlement, income or medical history of the resident.

Enrolment of residents with biometric exceptions like missing finger/missing eye, following
needs to be captured: -

e Complete Demographic Information
e One iris, if not possible to capture both the irises
o Fingerprints of remaining fingers in case of missing finger
e Exception photograph
Aadhaar enrollment process

Enter the name of the resident and other details correctly as shown in Figure 3.1.
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e

AADHAAR ENROLMENT / CORRECTION FORT

R L
Tucoo 17000

s R
Paetide b

Wrong Usage (With Salutation)
\1 l \] [ correct usage without Sanation |

Y X

AADHAAJ AADHI

Apdhaar Envolment is free and voluntary Co,
3nd Azdhase Encolment |n caie of Comectiod
n cose of Comection provide your €

Plzase follow the instruct

Aogdhaar Enroiment & free aad valuntory. Corractid
and Aadhsar Enrclmaent Incsce of Carvection prosl
10 casm of Conmction provide your EiD No

Please follow the instructions 4

1| Pre-Erwolmant 1D : 1 Pre-frvolment 1D

Full Hame: e Bhagat

3 | full Name: PAMUQML-R& BHAGAT

4 | Gender:  Male (£) Felgale( | Tramsged & | Gendes: /Mal= (V) Femsle( ) T

POI
-
-l hm
Name Ram Chandra Bhagat

S/o- Ram Lakhan Bhagat
Card No. 42333244

Fig. 3.1 Aadhaar enrollment process

Enter date of birth, residential address as per the documents provided by the user.

POA
Name Chandra Ram Bhagat
Address - 109- B Tara Apartment
Lane No 2
New Shimla, Himachal Pradesh
Card No. CDI908766

ull Kama RAM CHANORA BHAGAT
gorder: Male(d) Femdle] | Tamgendert) |8 |P° TP II)J-:;.

Adavune  Cho | ) Dfai ) o ()W ( b Hiald

House No/ Bidy /Apt. 30% B Taras Apartment Sereet/Moad/Lane Lase No 2

andemank Nesr DAV S0l — ESSRO——N | Landmark added
Village Tomn/Cay iy out Otfice Now Shasly |

Datrict Shamile St District

€ 2 DT Byl oo Voble No "

Fig. 3.2 Enter data in Aadhaar form
2. Enter relationship details, head of family details, mobile number and email address as per the
details provided by the user.

3. Now capture the demographic and biometric data of the resident in aadhaar client software in
the sequence of data capture as per the scenes provided on the software client.

Enrollment of residents with biometric exceptions like missing finger, missing eye etc., following
needs to be captured.

a) Complete demographic information.

b) One iris if not possible to capture both iris.

c) Fingerprint of remaining fingers in case of missing fingers.

d) Exception photographs.
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4. Once the enrollment data is collected the operator must store the data at the client computer.
Such data needs to be uploaded at CIDR where it can be further processed. For such uploading
appropriate url or destination IP must be used by the operator.

S. The authority at CIDR will verify the quality of data. If the quality of data is poor, then they
may reject the enrollment request.

3. In the automated analysis the new enrolled biometric data will be compared with the existing
enrolled biometric database. This is performed to avoid duplicacy and it is called de-
deduplication service. This is a large and lengthy process of analysis.

7. Only after deduplication and other quality checks the authority generates aadhaar number.
The false acceptance rate (FAR) and false rejection rate (FRR) are also considered for acceptance
of the biometric data.

8. Aadhaar number is a 12 digit number called a unique identification number (UID).
Mathematically, aadhar number generation uses the Verhoff algorithm. This algorithm basically
is a checksum formula for error detection. The first UID number was issued in 2010 and so far
about 125 crores aadhar numbers are generated.

9. Rejected biometric data will not be carried forward to the main biometric database where the
fine data will be moved to the main biometric database and only that is eligible for issuance of
aadhar number.

10. Demographic data is also checked with the deduplication process. Doubtful cases are
manually observed and accordingly action is taken. Once the physical documents are received
they will be compared with the digital demographic data and then the further validation process
takes place. Once all validations are completed then the new unique aadhar number is allocated
against that record and printed copy will be sent to the individual via post.

Aadhaar Generation/Updation Steps
Step 1. Enrolment/Update

The enrolling agencies shall upload the enrolment/update packet to the CIDR using the software
provided by the Authority.

Step 2. Aadhaar Processing at CIDR
The Authority shall process the enrolment/update data received from the Enrolment Agency.
Step 3. Rejection

The Authority may reject an enrolment/update request due duplicate enrolment, quality or any
other technical reason.

Step 4. De-duplication/Checks

After de-duplication and other quality checks as specified by the Authority, the Authority
generates/updates the Aadhaar number.

Step 5. Delivery of Aadhaar Number
e The Aadhaar is communicated to residents in physical form (Aadhaar letter)

e In Electronic form (e-Aadhaar) available for download from https://resident.uidai.gov.in/
(registered mobile number is required)

e Downloaded in the form of m-Aadhaar Android Application (registered mobile number is
required)
Step 3. Rectification or Update

1. In case there is some error in the information mentioned in Aadhaar Letter or e-Aadhaar,
resident may contact the Authority by calling 1947 or writing to help@uidai.gov.in

2. Residents can also submit a Update Request by following the Aadhaar Update Process
specified by the Authority.

Aadhaar Update Process
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Aadhaar number holder may seek alteration of his demographic information or biometric
information in cases mentioned below through the Aadhaar Update Process specified by the
Authority.

1. In case any demographic information of an Aadhaar number holder is incorrect or
changes subsequently, the Aadhaar number holder shall request the Authority to alter
such demographic information in his record in the CIDR

2. In case any biometric information of Aadhaar number holder is lost or changes
subsequently for any reason, the Aadhaar number holder shall request the Authority to
make necessary alteration in his record in CIDR

3. Mandatory Update: The biometric information of children has to be mandatorily updated
upon attaining five years of age and fifteen years of age

4. In case of deactivation, an Aadhaar number holder or resident is required to update his
or her identity information partly or fully

CAPTURING DEMOGRAPHIC AND BIOMETRIC DETAILS OF RESIDENT AND USE OF
ENROLMENT/UPDATE CLIENTS

Guidelines for Recording Demographic

a. Enter the Demographic details of the resident from the verified Enrolment/Update Form.

b. In case of Aadhaar Update, only the fields which need to be updated should be marked and
filled.

c. Ensure that the resident has provided his/her mobile number in the form. In addition to this,
encourage residents to email ID in the form, for UIDAI to get in touch with the resident using
these details, if required, like in case of returned letters.

d. Pay attention to Data Aesthetics during demographic data capture. Avoid improper use of
spaces, punctuation marks, capital and small letters during data capture.

e. Avoid use of unparliamentary language and transliteration errors.

f. Leave those non-mandatory fields blank where no data is provided by the resident. Do not
enter N/A, NA etc. in fields where the Resident has not provided any data.

g. Filling a Father / Mother / Husband / Wife / Guardian field is not mandatory for residents
above the age of 5 years in case the adult is not in a position or does not want to disclose. Then
select the checkbox “Not Given” in “Relationship to Resident”.

h. In case of children below the age of 5 years, one of the parents” or guardian“s name and
Aadhaar Number shall be mandatorily recorded.

i. It is not compulsory for only father“s name to be recorded against the ,parent“s name.”
Mother“s name can alone be recorded for the ,parent“s/ guardian“s” name if so desired by the
parent.

j. Enrolment of the parent is mandatory prior to the child. If the child“s father /mother /
guardian has not enrolled or does not possess an Aadhaar Number at the time of enrolment, the
enrolment of that child cannot be done.

k. For Head of Family (HoF) based verification Name, Aadhaar Number of HoF and Relationship
Details of the family member to HoF are mandatory details to be entered.

/‘ Mandatory | Optional
1

Q] E
\/'\'>
Name Address 3
@ ¥
D M = | &
= ; 30 Mobile e-Mail ID
7]
Gender Date of Birth
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Steps to Enrol a resident using ECMP client

Step 1. Login to latest - »

'_7:-“\\“ Enrol @ Resident a' 3 ]

ECMP client using your | &G e
login credentials

'é'iﬁ . Enrol a Resident 3 3 o

Step 2. Type the _EE
required details in the | Z@\ AR m,ﬁ:m ] 3w o

Personal Details

section. In case of Child Pt | oo wor S a
PR RecepOTI Mo, 35 | NocGreen
Enrolment STEP 6 & 7 F——
. b 4 [
are not applicable ot s
® [0 [[o1 (187 | ¥ vermaa Dl Fgn 48 00 1978
e
e =] Somedsny
ee——— o sy [
Swesorcesiane | 8 [
Lansirars e e |
ueaacalyFrcim |
WASQETOWICEY 5 |
Ol P [ [
Sise FnCods 3 | |
et I
-r.i:wH!JanK AADEAAR (TARGETED BELPVERY GF FINANCIAL AND OTHER § UBSIDES, IIEDII'TYSMMEITI\:':(I';E;I:J?;‘?:‘I:: QW 60 8 1RG0, OB B0 BESLITEND ] 3 30 THAL MY INTOrIDE B Glamiriz Evorwtime || Sert b

L o S 152 S 0 1207 i kg b
[

i Tor geoar hT o Awdhar el sulhesication |urdaratand sl my ESantly ormalion (ECE0E Core blomiric) My b privided 0 50 W8Ny il Wi iy Enngest BUrng sulhanic s or & par e
it Ashans Act [havn 6 right 10 scasins iy sloetiy informsiae (aroap! £01a Wamlros 1w i tha racoduen Wil dovm by 1DAL

Step 3. Fill all the
Demographic Details _v,é\’;ﬁ\v_ EnolaResicent, @ & O
and Contact Details e
including Mobile
Number and email

Resisent Erroment  Lte-Cycke Changes  Fracesses.

T @& wore JE—
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Step 4. Click -

) ) ¢
N -_o
References tab and :@: Enrol a Residient mﬁm mﬂm . 8

select a document from
Date of Birth proof S 5
(PoB) dropdown menu oy 2 Ao Vrtaton

Q Vertly usng supporing documents.

Proof of Date of Birtn

Sakat -

Sakat -

O Ptrogucer shal verty e rosisents iBentTy/ucdress.

NameiAsanass to.

) Hiesd of Farmiy anal varify ihe resi0eofs dentlyladdrass.

sekat =
Relaiive Details | ot Given
Remton Type & Name | Select < Boghs b
@ Earomento
© anmnanriio

Step 5. Now, select the :
documents submitted by | ‘A Enrol a Resident
the resident as Proof of
address (PoA) and Proof e
of Identity (Pol) and

choose the documents e
from the dropdown
menus R

Awiwton Tyom & Namw. - wofos I

Documents submitted for verificaton

AP hexth

.
Step 3. Note- Fill the
P Enrol a Resident &?‘ 3

Head of the Family Z@: et st Uy e s
Details (for HuF
enrolment only) Enter - - L

Idenbty snd Address Verfication

e ovme tiowng

the No. Of Supporting koo

entty Proo? | Dissaily D Carshandcagped medcal cemficate aswedd. (v
Documents based on the -
type Of Enrolment (O Iirosucer snat verty me ressents enttymaess

by al vlly B resdents isentlymdsasa

Seinct

Relative Dotails ot Gver

Quiston Tyse & Hume . [Ty

Documeats submitied for verificaton

ot ot of dcumnt e st (2] L

AFrevbas | Nexth
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Step 7. Click the
Photograph tab and
click the photograph of
the resident.

o

AA

Enrol a Resident 3

DT

Step 8. Go to the
Fingerprints tab.
Capture the left hand
figure impression then
right hand fingers
impression followed by
both Thumbs
impressions using the
biometric device.

“AAGHAAR

»

Lt ans - 2 remanng @ x

Enrol a Resident 3

Fescent Evoment  L%-Cyck Cranges  Pracesses

@

|77.‘ B ;
N & gla
7 | s -2

APredes hexp

Step 9. Click the Iris
tab. Capture both Iris
impressions using the
Iris scanner.

Capre each eye separazly | fFrevbus | Nedt b

PSS Central Institute of Vocational Education, NCERT, Bhopal




Domestic Biometric Data Operator, Grade XII

Step 10. Finally, click
the Review tab and
confirm the details with
the resident. In case of
any errors, go back to
the relevant tab and
correct the same. Click
Confirm.

AADHAAR

< B0 30 /88 58: o

00 Sowy o5t
S0 o

BB Kodio0  h et ane

mio/Sgeo/siso - Meret

EX S

e .
A o 22
'ﬁ\\‘ Enrol a Resident  * 3

Resitent Exvoment  Life-Cycke Changes Proceases

Arreveia et veve || |4 contm

Step 11. The operator
should give his/her

biometric and click
Save.

thumb impression in the 6

Step 12. Printing of
Acknowledgement Slip
and getting it signed by
the resident
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Step 13. Mandatory LT DO EECTT
Scanning of Supporting 'r,-‘\\‘ 3 j V)
Documents, “u@“.‘ Aodhoor; Documents Aflachmen! [T ——

Acknowledgement Slip

and Aadhaar Enrolment - G 7
Form i T
e s () B
L A
APENMEILIERY | eriicaton documents stachment
Vatage L mnt 1y
o Poo! ! Gevtty ocwmem Q : eyt
o Proc of assress decumest Q ~ Pawagert ' h
[ . 4
oot siongcens | W o x
- )
e el
woten
Verfcaton Detats Pt ‘Q :
L et bam Q Lol
froct ot sof =
oo of Dae 9 e
-—--\mJ

dhewn e M

Step 1. Open CELC
client using your
login credentials.
Enter the
Demographic
information.

@ Parent Authentication

Document 7

[Father Aadhaar
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Step 2. Enter
parent’s mobile gmmumr
number and

Aadhaar number @DG'WW“C Information @Vhﬂmqr iph (®] Parent Authenticaton
Then, take a SR Lt fm
photograph of the ¢ —
child. PR ©

@Aw\owkdoenmi Mobile

-t et o Document Type

Bath Cartficatt maued by R
@Pmmm' Aadhaar
. " oV @U.Kuvmn

Step 3. Select the
document submitted O" ~iien oy
and capture the (@) Demopiaphic: wfceiaticr o L -
photo of the
document. Next,
capture the finger
impression of the
parent whose
Aadhaar number is
mentioned.

Paceet Ditlonuee Yeu

[_:'.:J Opreraton Aachaat

Step 4. Click
Review to validate Q"’“ pssif
the biometric

impressions given.

l.] Demogy sotv: informatcn

Documerz Type

B D T virnad by B

m Uronc et
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Step 5. Finally, click
Complete
Enrolment and click
OK in the
Enrolment Status

Enrolment Status

Step 3. Once the
enrolment is
completed, the
enrolled child“s
parents will receive
an SMS with the
enrolment number.

.

window. Enrolment done successfully Child's Encolment
e N . A * o -

Unable to push EID to RGI

#% &0 Upload Successiul

oK

Step 7. In case the @conﬁm BCN

Birth Registration

Number is available,

please select YES ® Yes U No
and enter the
BRN/BAN No. The
client will return the
Name, DOB and
Gender of the Child

Enter BRN

Do you have Birth Registration Number(BRN)?

Steps to update Mobile Number using CELC client:

Step 1. CELC Tablet -
can be used to update HOME
resident’s mobile

number Login using
Operator credentials

and select “MOBILE
UPDATE” Q .Ot
Enrolment Operator

2

G £ D

Upload Settings Find Aadhaar

=

BRN Push Mobile Update MoU List
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Step 2. Operator has
to generate OTP to
login into the Tablet

@ Generate OTP

) Captcha
g -

|3e0*GI6W |

) GiI 6W C
New Mobile Euvumre; 11T O‘

Generate OTP

- v W 1557

Step 3. Operator has
to enter Residents
Aadhaar Number,

- v W 15:58

@ Update Mobile

) Resident Aadhaar* Operator Aadhaar* oTP*
his/her Own Aadhaar (
i 873" <ancant ® ‘ | ‘ |7nnnnn ‘
Number, New Mobile \ \
Number and OTP New Email
. . Resident Biometric* Operator Biometric*
received on the Mobile (8] Resi ' ' Eop ' : [Emai ‘
and resident”s
Authentication for s
confirmation Resident g o
Disclosure needs to be Resident Disclosure* @
“checked”
Update Mobile
~ v B 1559
Step 4. Operator has
to give his/her @Update Mohe
confirmation by giving Resident Aadhaar* Operator Aadhaar* OTP*
his/her Biometric
R nINTEEnnENn V] ‘ 7nn7nﬂ ’
Confirmation
New Email
D Resident Biometric* D Operator Biometric* |
Email
New Mobile*
RAECANT 4 4n 0’

Resident Disclosure*
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Step 5. After all the
steps are successfully
saved, Operator has to
click “OK” for final
confirmation

Confirmation Required

Please ensure all information is filled correctly

Step 3. EID for the
Mobile Update is
generated and resident
can track the status
using the Update EID

Mobile Update Status

Mobile Update packet created successfully with eid :

ANNNNEAINADIQAINT T11911CCAND

oK

Steps to update biometric details in ECMP

Step 1. Select the
Life Cycle Changes @)
menu. Click

Correct Enrolment Details

oemgrazhis

ams 3¢ [Tt 1 4 [ a P aanaor

Update Resident vscnrrin scse 5 [ R ———
. o PR Ri ceipn T o 5 Not Given
information e s
) s
details. o P
AgeTIoR siat gt 48
e =
Honodsn
osnsmny tagt zod Bowg i
StreatRzadLes 3 56
Landnark S e
J—
WiligeTownlly #

B =l

Dischrsyrés UnaBar 396 D 3(E) of THE AR DHAAR (TARGE TED DELIVERY OF FINANCIAL AND OTHER SUBSINES. BENEFITS AND SERVICES) ACT, 2016: [T

5 i e o6 roxking b s o o Wt 150 Wy i the procadig 12 ¥ o 10955 LIDAL b oy 0w s v, cormaed wd accursl |am awar tal my informatin

! ichuding binmaluics wl s ussd Tor Cormaclion of Audhaes wnel sothanfiaton | widsratand 1t my sssnlly infommation (sxcapl oors Domeic) may b proidee lo wn agancy oaly wih sy sxnmst duing senanlicafon o ws psr ine
provisions ] i Awdhass A | av: 8 rigi oo aeeass. my idenlly o i cw)folowin «l cvar oy LIDA)
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Step 2. Enter
Aadhaar Number,
Date of Birth and
Gender of the
resident

Note- Select
“BIOMETRIC
UPDATE CHECK
BOX”

ooy §

S /883 85 40 SoSeniane

Step 3. Go to the
References tab.
Please select the
“CHECK BOX-
NOT GIVEN” Enter
the number of
Documents as “2”
i.e. Update Form
and
Acknowledgement
Slip

& Verty vng supsoring documents

Mentty Proot Saieet

Adrans Prao’ | Bank StwwmsnlPussook

O wiroscer nal verty e resisents denthynazess

ashwar o

(O Hoad of Famby 50k verRly ma resdenra sonllymosens

Rotative Dotails 7 Mot Gver.

Update Resident Information

wof Y

© tomex Excectins | Nexth

Documents submitted for verification

Total bt o1 dcument s vt e 3

A

Step 4. Take the
photograph of the
resident and click
Next.

ot e
~ 7
N Update Resident Information  «f* 3 o

Resitent Exroment  Lfe.Cycke Changes Proceases

| drrevas | nextn

s o=@
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Step 5. Capture all | "ooe _ 2 3 :
fingerprints and @.\: ot Ll o, B 13

both Thumb
impressions of the
resident and click
Next.

APrevous | het b

ANEEGE]

Step 3. Capture
both Iris
impressions of the
resident and click
Next.

_'},'\’;ﬂ\‘ Update Resident Information 3 3 o

AADHAAR RestieniErament U Cyck Dvmgen - racemses

Capnure each eye scparuisly | dFrevious | Nexthp |

Step 7. Review the = ' .
details and get @.\: Update Resident Information

confirmation from

the resident. Click m

r
Confirm Tost
Now Name: Mot Canged G APEHHEEA
fe—- DO Mot Speched - L5 88 ands
O: e - g6 S IS
et et
= mo0/3gmo/ddo - Mhwet l]
District S 34 - ks
R+ N o se e Y
e = g

Verification Detsils
Proot of densty. NA
Proot of sddress Sank Statement@eseboot

Froo! of Date of Brtn %A

Resident biometrics detsils »
Disclosare under section 3(2) of THE AADKAAR (TARGETED DELIVERY OF FINANCIAL AND OTHER SUBSIOIES. BENEFITS AND
SERVICES) ACT, 2096:

Afreican | b H
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Step 8. Print the o -
AN Update Resident Information o
Acknowledgment .@u\- .....a.‘.%... Mg..- osacs
Slip and get it _
signed by the = .: :
resident. s s W ™
v s ave et et . |
e -
7 i

Reacsons tomati s Setads =
o Canem

PYSUS e ——

Step 9. Mandatory
Scanning of Signed
Acknowledgement i
Shp and Update H Aadhaoar: Documents Attachment
Form e

|
R '
|

S e el B | :
ot b0 WOTIIETENE Moot of sodens decwemnt LN . -
- |
rotormmsceee O gv
D RN |
e |
e () (B
Vet atem Cwtasn P -~
ol S E
Pa—
] oo

P ——— S

Steps to update demographic details in ECMP

-

Step 1. Under the e 3 ‘- -
Resident Enrolment 72
menu, select Correct

Enrolment Details.
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Step 2. Fill in the
Resident Name,
Aadhaar number, and
fields Marked by the
resident for Updation
(as per the Update
Form) Click Next.

A
v, \d

Step 3. Go to the
References tab. Please
select the supporting
documents based on
the update request
Enter the number of
Documents based on
the update request
and click Next

22

 J o

Update Resident Information
Resson Svomert Lte Cyce Coanges Pocesses

AADNAAI E

doatty and Address Vesficative
Awase s

)
& Varsy ueng sussering Sscuments
iseatty Preat Seiest

A0ane Pren! | Bark SowemiedPrsabeol

exsents ordymdreas

e radnrs derttysdoun

ST -

it Guen

wogus b

| s wotretind

==
/8@ @

Step 4. Take resident’s
picture and any one
Biometric Attribute
and click Next

22

20 J o

“ AADHAAR
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Step 5. Review the
details entered and get
the confirmation from
the resident. Click
Save.

v \J

AADHAAR

AL NSIECD

R

27
Update Resident Information 3 O

Ratant EnrONen UTe Cycw Cranges  Precwsses

Temt

New Name: ¥et Cranged Sb: Angyagre:

— OE: Nat Speoie 05 3 B

Vo0 Teat ] 208 Howy 5

HouseBudegApt  w W » =~
il - | i
[P - —  msorsgmorsito "

25« Gy &

e

Verification Detais
Preot of arety: N
Brostof adiress: Sant SutewesPassbaok

Froof of Date of Bitn: M

Diaciosure ndor soetion 3(1) Of THE AADHAAN (TARCETED DELIVERY OF FIKANCIAL AND OTHER SUBSICIES, BEREFITS AN
SERVICES| ACT, 209

1condim that | nave been resing 1 hda for atleast 162 days i e precedig 12 morhs & nformaton (ncldeg tometncs) rovided by me
15173 UDAI I8 vy Swh 303 & U8, COMISE ANS ACCLINIE ) M Nwdrs 1 Py IATON BCLSNG DEMUES W D8 8ed 1or WSAAOS 8f v

| worens | =

Step 3. The operator
should give his/her
thumb impression and
click Save.

B e

@/\\

AADHAAR

e

29
Update Resident Information ¢ 3 Y

LfeLyce Changes Fracesses

Aadhaar: Confirm Enrolm:

Operaier  SCL_UD_15368 Supervieor  Seiect . v/ ioduose

P> overator Finger P> supervisor Finger ‘ P> Intreducer finger

e
v

50|

Ar

Ssve | Cancel

Disclosare under section 321 of THE AADHAAR (TARGETED DELIVERY OF TWANCIAL AND OTHER SUBSIDES. BENEFITS AND

5368) Gulshas Khan | 810717

Step 7. Print
Acknowledgement
Slip and get it signed
by the resident.
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| T T T

Step 8. Mandatory

A 2
v, \J - X 0
scanning of ".‘/’;E.')\. . Aadhoor: Documents Alochment _.’:__ m,g_,_ B
Supporting

Documents,
Acknowledgment Slip
and Update Form .

hace B 0 B B

B = |

Steps to update Photo in UCL client

L N T X
Step 1. Enter the T "
resident’s Aadhaar | 20 Update Resderi omation  J @ O E

Number and take I - P P e
his/her biometrics
and click Fetch
Resident Details.

shoukd verity tartiog S update process with UCL

FalC =)

Step 2. In the
“Demographics” page,
select “Photo Update”
Checkbox and click
next Comec et oot -

22
Update Resident Information 3 & O E
i P8

et

B et

P, v o s

T

PSS Central Institute of Vocational Education, NCERT, Bhopal



Domestic Biometric Data Operator, Grade XII 112

[Rachasr .

'%;}\‘\‘ Update Resident Information| &J & O E
AADHAAR Frocesaes

Step 3. Enter Number
of supporting
Documents as “1” i.e.
Update Form

Hame  Asdan %o

Arreveas | neap

Step 4. Now, go to the
Photograph tab and
click the Resident’s
photo.

Step 5. Click the
Review tab and check
the updated details in
confirmation with the
resident. Finally, click
Save.
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Step 3. Capture
Biometric confirmation
of Operator and
Resident. Click Verify

-
B

.

AADHAAR

Osealer e -

2
Update Resident Information 3 &« O E

Aadhaar: Confirm Enrolment Update

nvosicer

P> ResitontContrmanon  fate Anigw v | B> Oporamor Contimation  mace Avyfiger ¥ | [P Wtroducar Conemation  Pace Aty Fager ¥

l i

L i

Step 7. Scan and
upload the Update
form filled by the
resident

Step 8. Click Submit
to complete the
updating of the
demographic details.

Step 9. Click Print
Receipt to print the
Acknowledgement Slip

-
E
~ &
Vot
<=~ CHD :
TIREERR.
A
el L ——— =i
oA
L/ \J

“AADHAAR

Aeseen

P Reassart Contrrmatan

Operalor .

ruce anyFroer v || [ Oparstor Coatvmaton  Pace AnyFrg v || [P Wvoducer Confimation  Pace A%y Fager ¥

29
Update Resident Information 3 & O E

Aadhaar: Confirm Enrolment Update

roducer

ralr =]
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Steps for GPS Sync at start of Enrolment/Update Process (ECMP Client)

Step 1.

* Open Start Menu.

¢ Click on Control
Panel

¢ Click on Windows
Firewall

e Turn Off Windows
Firewall

¢ Window as attached
in Right will Open

¢ Click all three radio
buttons to turn off
firewall

¢ Click Ok Button

* Restart Your system
e Start GPS

D)= [® + ComtrotParel 1 A Comtrol Paoei Bemos + Wondows Femal + Customae Settngs

Q@ Turm o Windows Frmwsh (nct recommended)

Step 2.

¢ Check all the
connected device

¢ This bar is seen in
every page (left

bottom ) of the
enrolment client,
which indicating which
devices are connected
to the machine

Step 3.

Pt

[

Check status” GPS
Device started”

ARCHAAR

bes e rmason

* Click “ GPS Device” || 0 cromn B W o
icon” —

¢ Click on Start GPS ) St (3 &

Button o o — -

Step 4. %\\' .. e ' :_

e e r’_w
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Step 5. Check Status- ,-\ — =
Z 3 GPS Details
Red status is removed || @ ©

and updated il
coordinates are shown

00 s Unduins iae T B4R Sy T IS ae 3% 06

Step 3. Please select e —
“Band Rate as 9600” 2N IR =
Once the GPS Synch “

Page is completed, —

Operator Synch Page tesrode: (SETRCTTI oo~ (NEEETELIN »~: TN

Pops Up =

(1)1 GP5 devicn is old (Model PL230F) then set Raud Rate 4300

{2) GPS Dewice Model is FT23ZRUSDUART then Baud Rate 9600

Guidelines for Collecting Biometric Data

For Aadhar Enrolment it is required to use Biometric Devices certified by STQC for capturing
Biometric data namely, Fingerprint and Iris capture devices. The list of certified biometric devices
is available at STQC website http:/ /www.stqc.nic.in.

Fingerprint Capture

The fingerprints need to be captured in order of all four ﬁngérs of Left Hand followed by all four
fingers of Right Hand and then the two thumbs.

e The fingers have to be positioned correctly on the Biometric Device to enable capture.

e There should be no direct light shining on the Biometric Device. Use the Indicators on
fingerprint devices for positioning of fingers.

e The fingers should be placed in the right direction on the Biometric Device.
e Use a lint free cloth periodically to clean the platen of the Biometric Device.

e Check devices periodically for scratches, out of focus images or if partial images are getting
captured.
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e Fingerprints cut off, wet/smudged fingerprints, very light prints due to insufficient pressure
will result in poor quality.

e The resident”s hands should be clean (no mud, oil etc). Ask residents to wash hands with
water and soap, if necessary.
e The fingers should not be excessively dry or wet.

e The Resident should be requested to place all four fingers of the left hand/right hand/two
thumbs on the fingerprint scanner for the four-finger capture to ensure good contact and
maximise the area of the captured fingerprints.

e Ensure that the fingers are placed flat and till the top joint of the finger is placed well on the
fingerprint scanner.

e If automatic capture does not happen, the operator should force the capture 4 times till all
the lights on the device turn green.

e The operator should check the actionable feedback when capture fails. Some actionable
feedbacks provided by software are:

e Number of fingers present does not match with expected number of fingers

e Finger not positioned correctly

e Too much pressure (duty cycle)

e Too little pressure

e Central region missing

e Excessive moisture (wetness)

e Excessive dryness

e Fingerprints are best captured in standing position

e In case of additional fingers, ignore the additional finger and capture the main five fingers
e Ensure correct placement of fingers during fingerprint capture

e In case of missing finger select the missing finger and follow the Biometric Exception
Handling Mechanism

Iris Capture

'uoﬂll‘

AL

sl
»""‘,‘,ﬂ‘m

e Ensure correct alignment of left and right eyes and allows for more accurate estimation
of roll angle.

¢ The Resident will be required to sit in a fixed position, like taking a portrait photograph

o The software is able to measure the iris image quality. An initial image quality assessment
would be done to provide feedback to the operator during the capture procedure. The
software alerts the operator with actionable feedback, if the captured iris image is of
insufficient quality. Some actionable feedbacks provided by software are:

e Occlusion (significant part of iris is not visible)
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e Iris not in focus
e Gaze incorrect (resident looking away)
e Pupil dilation

e The iris capture procedure is sensitive to ambient light. No direct or artificial light should
directly reflect off the Resident’s eyes.

e The device should be held steady. In case device requires to be held by resident, the
enrolment operator/supervisor may help the resident to hold the device steady.

e Table light used for facial image capture should be switched off during iris capture .

e Direct sunlight or any other bright light shining on a resident”s eye will create reflections
and result in poor quality images.

e Operator must instruct the resident to look straight into the camera, eyes wide open, do
not blink and to be stationary during iris capture.

e Ifaresidentis having trouble during Iris scan and recapture is required, then the operator
may navigate to the next screen to capture other details and then return to Iris capture.
This will relax the resident from constant pressure to keep eyes wide open during iris
capture.

o The Operator needs to be patient during capture and wait for the device response instead
of scrolling, navigating back and forth on screen

¢ In case the Iris is not captured as required, Operator must try capturing the iris 4 times
Facial Image Capture

Position - For capturing facial image, it is advisable for the operator to adjust the camera instead
of the resident to position herself/himself at the right distance or in the right posture. Frontal
pose needs to be captured i.e. no head rotation or tilt

Focus - The capture device should use auto focus and auto-capture functions. The output image
should not suffer from motion blur, over or under exposure, unnatural coloured lighting, and
radial distortion

Expression — Expression strongly affects the performance of automatic face recognition and also
affects accurate visual inspection by humans. It is strongly recommended that the face should
be captured with neutral (non-smiling) expression, lips closed and both eyes open

IlNlumination - Poor illumination has a high impact on the performance of face recognition. It is
difficult for human operators to analyse and recognise face images with poor illumination. Proper
and equally distributed lighting mechanisms should be used such that there are no shadows
over the face, no shadows in the eyes and no hot spots. No light exactly above the enrollee should
be used since it can cause shadows. Light should be diffused and placed in front of the enrollee
so that there are no shadows under the eye.

Eye Glasses - If the person normally wears glasses, it is recommended that the photograph be
taken without glasses.

Accessories — Use of accessories that cover any region of the face is not permitted. Further,
accessories like turban are also allowed as religious, traditional practices

Operators need to be trained to obtain the best possible face images that satisfy requirements of
the software

For children, it is acceptable that the child sits on parent“s lap, but it needs to be ensured that
parent’s face is not captured along with child’s face

Actionable feedback needs to be checked for captures that fail. Some of the actionable feedbacks
in software are:

— No face found

— Resident too far (eye distance in input image is less than 90)
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— Resident too close (eye distance in input image is greater than one third of image width)
— Pose (Look Straight)
— Insufficient lighting

— Very low face confidence (faceness, object not identified as human face)

— Pose (yaw angle in output image is greater than 11.5 degrees)

— Non-uniform lighting (of face in output image)

— Incorrect background (in output image)

— Insufficient lighting (bad gray values in face area of output image)
Aadhaar based Authentication Process

Many financial transactions such as opening of bank accounts, filing of income tax return can
be authenticated by using aadhaar card number. In such a case, the user needs to enter the 12
digit aadhaar card number. The aadhaar server will retrieve the data and send it back to the
concerned agency.

All authentication transaction packets/ requests are being sent over the air via a well secured
channel. As well as with individual critical personal identity data (PID). It is further encrypted by
using a complex cryptographic algorithm.

Authentication system systems can be performed using Authentication requesting agencies such
as AUA (Authentication User Agency) and ASA (Authentication Service Agency) only over virtual
private networks with CIDR (centralised identity data repository).

eKYC

eKYC means electronically knowing your customer process. It is a verification process performed
by using aadhaar number. If the aadhar number is entered then the demographic data such as
name, email, mobile number, photo can be generated. eKYC is frequently required while opening
a new mutual fund account with mutual fund companies. According to the government policy
some data of the user is shared with the organisation. The typical illustration of this
authentication transaction flow is given in Figure 3.4.

Send Request with
encrypted PID along
with aadhaar number

Consumer AUA/KUA
AUA/KUA - Response

ASA/KSA - Response Add AUA/KUA specific
Parameters and send.

Verify, Decrypt,
Validate, Compare,

Response generation

CIDR - Response

CIDR Add ASA/KSA specific ASA/KSA

Parameters, Sign request
and send.

Authentication Transaction Flow

Fig. 3.4 Authentication transaction flow

AUA/KUA (KYC User Agency) received request which contains PID which is encrypted using
UIDAI public key, from end-user application, and this request further forwarded to ASA/KSA
(KYC Service Agency) by adding some AUA/ASA specific parameters.

ASA/KSA further adds its own parameters and prepares a final authentication request by signing
it via its private key of digital Document Signer Certificate (DSC) and sending it to CIDR.

CIDR, first verify the signature of request using ASA/KSA public key. Encrypted data will be
decrypted using UIDAI private key and further validation and comparison will take place.

Based on the result of comparison, response generated and delivered to a respected channel.
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CHECK YOUR PROGRESS

A. Multiple choice questions

1. Which of the following biometric information is not required for the enrolment of children
below 5 years (a) all ten fingers (b) Iris (c) Both a & b (d) Facial photograph

2. Aadhar card is not available in which of the following form (a) Aadhaar certificate (b) e-
Aadhaar (c) m-Aadhaar (d) PVC Aadhaar

3. Aadhaar Enrolment Kit should be (a) UIDAI certified (b) Microsoft certified (c) STQC
certified (d) ISI certified

4. The biometric devices (Slap/Iris Scanner) used for Aadhaar card preparation should be
(a) UIDAI certified (b) Microsoft certified (c) STQC certified (d) ISI certified

5. Which of the following Aadhaar client software is used of enrolment of child below 5 years
(a) ECMP (b) UCL (c) CELC (d) ECIL

Fill in The Blank

Mathematically aadhar number generation uses algorithm.

Electronic form of aadhaar card is called as

Aadhaar card downloaded for Android application is called as

e bd-w

In the analysis the new enrolled biometric data is compared with exising
enrolled biometric.

@

Enrolment of the is mandatory prior to the child.

. State whether True or False

1. Income or medical history of the resident are not included in the demographic

information.

2. The Aadhaar number of every individual is unique.

3. Aadhaar number is a 10 digit number called a unique identification number (UID).

4. Rejected biometric data will not be carried forward to the main biometric database.

5. Demographic data is also checked with the deduplication process.

6. The m-Aadhaar can be viewed on any Android mobile phone.

7. Acknowledgement Slip should be signed by the resident.

8. Date of Birth (DoB) certificate is mandatory for Document-based Enrolment.

9. The biometric information of children has to be mandatorily updated upon attaining six
years of age and sixteen years of age.

10. Head of Family’s Aadhaar number is mandatory for Head of Family based Enrolment.

D. Write the long form of following acronyms

1. ASA

2. AUA

3. KSA

4. KUA

5. STQC

6. MeitY

7. GPS

8. UIDAI

9. USB

10. ECMP
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11. CIDR
12. UCL

13. VDM
14. OTP

15. PoA

16. Pol

17. PoR

E. Answer the following questions in short

What is the demographic information required for enrolment of an Aadhaar card?
What biometric data is required for enrolment of an Aadhaar card from an individual?

Which information is not included in the demographic information?

s

Which shall not include race, religion, caste, tribe, ethnicity, language, record of
entitlement, income or medical history of the resident.

What is a Mandatory Update?
What is eKYC? How is it performed?
What is an Aadhaar based Authentication Process?

What are the factors to be considered for capturing facial image?

© 0 N oo

What are the factors to be considered for capturing Fingerprint?

10. What are the factors to be considered for capturing Iris?

Session 4. Preparation of Passport

A passport is an official document issued by the government that certifies the holders identity
and citizenship. By using this document one can travel to foreign countries and his travel is
protected by the concerned government. A passport is a travel document which is required to
travel to different countries other than your home country. If an Indian citizen wishes to travel
to foreign countries such as the USA or Singapore for any purpose such as tourism then without
a passport it is not possible to travel.

Types of passports

There are Three main types of passports that are issued to individuals by the Ministry of
External Affairs, Government of India. They are: Ordinary Passport, Diplomatic Passport, Official
Passport.

The passports issued by the government of India are shown in Figure 4.1.

R T JFFICIAL PASSPORT

DIPLOMATIC PASSPORT

REPUBLIC OF INDIA

REPUBLIC OF INDIA

*

Fig. 4.1 Types of passport issued in India
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Ordinary Passport — Ordinary passports are issued to ordinary individuals. These passports are
for a general purpose which enables the holders to travel to foreign countries on business or
holidays.

Diplomatic Passport — Members of the Indian Government who are authorised to go abroad on
official business are given diplomatic passports.

Official Passport — Official passports are issued to designated Government officials or any other
individual deputed overseas on official assignment which has been officially authorised by the
Government.

Eligibility Criteria for Availing Different Types of Passports
The following are the eligibility criteria for availing different types of passports:
e The general public are eligible for blue passports.
e White passports are eligible for government officials.
e Indian diplomats and senior government officials are eligible for diplomatic passports.
e Individuals not studied beyond class 10 are eligible to avail themselves of orange
passports.
Biometric data in preparation of passport

Almost all countries in the world have started to issue biometric passports. Such a passport
contains biometric information such as name, place, date of birth, photograph, signature,
fingerprint and iris images. The data items that are normally covered in the passport are shown
in Figure 4.2.

Fig 4.2 Biometric data elements used in the passport (images of biometric data)

Procedure of preparation of passport

In India a passport is issued under the passport act 1964. Passport is a very valuable document
and it is an offence punishable if any false information is provided by the user. Indian citizens
can apply for their passport online at the Passport Seva website. All the passport applications
are processed online by the Ministry of External Affairs.

The first step while applying for passport renewal online requires the applicant to have a passport
account on the official website of Passport Seva at https://passportindia.gov.in.

Register on the Passport Seva Website?
An individual can create a passport account by following the steps mentioned below:

Step 1. First register for passport on the Passport Seva website, at
https://passportindia.gov.in The initial screen of the website looks as shown in Figure
4.3.
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O 8 https://www.passportindia.gov.in/AppOnlineProject/welcomeLink# 130% ¥

Friday, February 16, 2024 | 10:45:29 AM Skip to main content |  Screen Reader Access | Sitemap | Home A- A A+ f&dt
Passport Seva

Passpo!
PSP Division Seva

Ministry of External Affars, Government of India

About Us = Passport Offices v Citizens' Charter Contact Us + What's New Search.

» Applicant having Appointment on PSK Indore, Kindly note that in of the i P Seva Kendra 2nd Floor,Gold Plaza Apollo DB Cit 0
:o New User Registration

PO ‘ Message of
& xisting User Login Honourable EAM

on
Check Appointment Availability Passport Seva Divas

‘ 2022
a Track Application Status - . - 1

. EEEEE

National Call Centre

Before You Apply

Information Corner Forms and Affidavits Document Advisor Feedback and Grievance
& 1800-258-1800
- Getting Started Tatkaal P: ris Mot
Passport Office Page L eSS
. FAQs Appointment Availability Status New!
]—-—--—~——— Passport Office S ]
— Passport Act and Rules Fee Calculator
Mission/Post Page
Quick Guides Know your Police Station
]——-——*——— Region/Country ——————— v [
Instructions Booklet Locate Passport Seva Kendra
Logln for Official Users All India Network of Passport Services Locate Common Service Centers
e Official Users - v] Public Advisory Caution for Public
Natinan and | ladaban Normal/Tatkaal anpointment openina time New!

Fig. 4.3 Homepage of passportindia.gov.in

Step 2. The user already registered can login the portal by clicking on the Existing User Login
tab. It is mandatory to register for the new user. Create an account by clicking on 'New User
Register'. You will then be redirected to an online form of User Registration as shown in Figure
4.4. Make sure that the radio button highlights ‘Passport Office’.

Passport Seva Passport
PSP Division : Seva

8 Ministry of External Affairs, Government of India Service Excellence |
ercien et = e

Home About Us - Passport Offices v

Citizens' Charter Contact Us « What's New

P id Plaza Apolio DB City, Nipania,indore(M.P) Pin: 452010

Infonnahon Corner You are here : Home > New User Registration

Getting Started User Registration
EassportAct end Bules Important Infor Passport ion can be pr atany PSK/  Fields marked with asterisk (*) are mandatory
FAQs > POPSK/PSLK WITHIN INDIA irrespective of your residential address.

= Click here to check the appointment availability at all PSK/IPOPSK/PSLK.

Locate Passport Seva Kendra = Click here to know more about Apply Anywhere in India scheme for Passport Services.

Locate Common Service Centers

Fee Calculator Register to apply at* O cPV Delhi Select the "CPV Delhi’ option to apply for Diplomatic/Official

@ Passport Office passport at Consular, Passport and Visa (CPV) division, Delhi.
Appointment Availability Status New!
Passport Office *

[7..... Select Tibetan Refugees applying for Identity Certificate must register
Know your Police Station (b= pac Pradent Residential Addross), == with "Dethi’ Passport Office.
> = First Name + Middle Name
Ok GUIdGE > CAven Name; (ax 4s Charclers) Initials and honorifics (e.g. Dr..Col..etc.) are not aliowed.
Surname (Max 45 Characters)
Tatkaal Appointment Opening Time
Date of Birth (DD/MM/YYYY)* DD/MM/YYYY w2

Instructions Booklet

N ~ E-mail Id (Max 35 Characters)”
All India Network of Passport Services

- Do you want your Login Id Yes No
Forms and Affidavits to be same as E-mail 1d? S =2
Annexures (Affidavits)
Login Id” Check Availability
Print Application Form
Password” Password Policy
Undertaking as per GSR 570 (E)
Confirm Password”

Feedback and Grievance
Hint Question™ l ——Select — ~ ‘

How to access Information and log

Hint Answer™
Grievance

Grievance/Feedback i ‘M_gﬁ “Eyw
Enter Characters Displayed * ;%%é g-
Track Grievance Status i

Information

Value Added Services

mPassport Seva App ' " m
Fig. 4.4 User registration
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Step 3. Select the nearest passport office located in your city from the option available at the
dropdown menu. For example, if you reside in Bhopal, then under the ‘Passport Office’ option
choose, Bhopal.

Step 4. Next, proceed to provide other details such as Given Name, Surname, Date of Birth,
Email Id, Login Id, Password. Email Id is mandatory, registration confirmation mail will be sent
to your email Id.

Step 5. Ensure that the login ID and password are set according to the terms and conditions
mentioned on the portal. Now, re-enter the password for confirmation. Choose a hint question
and enter your answer which will help you retrieve your details if you forget your login ID and
password. Enter the characters displayed and click on ‘Register’.

Step 6. You will receive an email with an activation link. Activate the account using the link in
the email. Your account has now been created and you will be able to login using your
credentials.

Apply for a Passport Online
Step 4. Visit the official website of Passport Seva at https://passportindia.gov.in. Enter

the login ID & password. Enter the captcha code and click on the Login button as shown in
Figure 4.5.

@ I user Login | Passport Se. X | + v 2 & &
o [¢] O B = o htt rtal1.passportindia.gov.in/AppOnlineProject /user/userLoginValidateAction?request_locale=en&userName=DIPAKDS%40YAHOO.COM 0% % Q9 % =
Wednesday, December 21, 2022 | 10:11:57 AM Skip to main content | Screen Reader Access | Sitemap | Home A- A A+
-gw Passport Seva € | Passport |@

Bl PSP Division . Seva \&
e Ministry of External Affairs, Government of India
Home About Us v Passport Offices v RTI Citizens' Charter  Contact Us v What's New Search... Q

» applications under Tatkaal and Normal scheme. Applicants willing to avail of the services on 17th December 2022 may refer to the Check Appointment Availability link 0

Information Corner Login

Getting Started Fields marked with asterisk (*) are mandatory
Passport Act and Rules D] Login Id*

FAQs [ | Password®

Locate Passport Seva Kendra

Locate Common Service Centers

Fee Calculator
M7CPLP2F

Appointment Availability Status New!

Moco <c
Enter Characters Displayed * " Sl éﬁ?‘}
o

Know your Police Station Register (New User) | Having Trouble Logging in ?
Quick Guides 3
Tatkaal Appointment Opening Time
Instructions Booklet

All India Network of Passport Services

Forms and Affidavits

Fig. 4.5 Passport seva Login window

Step 8. After logging in, choose the service, Apply for Fresh Passport/Re-issue of Passport.

PSS Central Institute of Vocational Education, NCERT, Bhopal

123


https://passportindia.gov.in/

Domestic Biometric Data Operator, Grade XII

Wednesday, December 21, 2022 | 10:17:53 AM Skip to main content | Screen Reader Access |

Passport Seva
PSP Division
Ministry of External Affairs, Government of India

DIPAKDS@YAHOO.COM | Last Login:

Applicant Home About Us » Passport Offices v Citizens' Charter Contact Us v What's New Search...

P ind Normal scheme. Applicants willing to avail of the services on 17th December 2022 may refer to the Check Appointment Availability link on the Passport Seva websi m
Appicart Home

> View Saved/Submitted Applications View Saved/Submitted Applications

|Apply for Fresh Passport/Re-issue of PassEor_t]

> View Submitted Appeal(s)
Apply for Police Clearance Certificate
> Apply for Fresh Passport/Re-issue of . i .
Passport Apply for Diplomatic/Official Passport
5 ’ Apply for Identity Certificate
> Apply for Police Clearance Certificate
Apply for Surrender Certificate
> Apply for Background Verification for GEP T
Apply for Background Verification for GEP

> Apply for Diplomatic/Official Passport Apply for LoC Permit

> Log Appeal View Submitted Appeal(s)

> Apply for Identity Certificate Log Appeal

> Apply for Surrender Certificate ATM facility available at PSKs for all Bank Cards

Fig. 4.6 Apply for Fresh passport Reissue of Passport

Step 9. You can apply for a passport/ reissue passport through two methods as shown in Figure
4.7. Choose any one of these as per your desire.

Alternate 1: Filling application form online

Alternate 2: Downloading e-Form and uploading later

Wednesday, December 21, 2022 | 10:19:11 AM Skip to main content | Screen Reader Access | Sitemap | Home A- A A+

= "
%‘ Passport Seva
LML PSP Division
A Ministry of External Affairs, Government of India
el DIPAKDS@YAHOO.COM | Last Login: 21/12/2022 10:15:46 | Logout
Applicant Home | About Us v Passport Offices v RTI Citizens' Charter Contact Us v What's New Search... Q

P : Seva Kendras(PSK) and Post Office Passport Seva Kendras (POPSKs) under the jurisdiction of 20 Regional Passport Offices (RPOs) on Saturday, 17th December 2022 0

Apply for Fresh Passport/Re-issue of Passport

> View Saved/Submitted Applications You can apply for a fresh passport or Re-issue of a passport using two alternatives:

> View Submitted Appeal(s) Alternative 1

> Apply for Fresh Passport/Re-issue of 1. You can fill the application form online (internet connection is required to fill the form online).
Passport Click here to fill the application form online

> Apply for Police Clearance Certificate Alternative 2

> Apply for Background Verification for GEP 1. You can download the soft copy of the form.|Click here to download the soft copy of the form|

2. Fillit offline (internet connection is not required to fill the form offline)

2:ApplyonDiplomatic/Oicial Ba=sport 3. Upload the filled form. Click here to upload the filled form

> Log Appeal

> Apply for Identity Certificate Note: While applying under Fresh Issuance category - please make sure you never held a Passport of the applied category (i.e.
Ordinary Passport, Diplomatic Passport or Official Passport) in the past.

> Apply for Surrender Certificate

For instance, if you ever held an Ordinary passport (Deep Blue colour) in the past but never held any Diplomatic (maroon

> Apply for LoC Permit colour) or Official (white colour) passport - you need to apply under Reissue category if applying for an Ordinary Passport
> Affdavits/Annexures while ch.oose the Fresh category if applying for a Plplomatlc or Official passport. Similarly, if you have/held a Diplomatic

(or Official) Passport but do not have/held an Ordinary Passport - you need to apply for Ordinary Passport under Fresh
> Download e-Form category while choose the Reissue category if applying for Diplomatic (or Official) passport.

S B

Fig. 4.7 Selecting the application form

Step 10. The downloaded e-Form can be uploaded after filling, while you have to fill the online
form on the portal itself. Fill in the application e-form and upload the filled-in application form
and click on the Upload the e-form link.

A typical application form looks as shown in Figure 4.8.
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PASSPORT APPLICATION FORM
Government of India, Ministry of External Affairs
Please read the Passport Instruction Booklet carefully before filling the form. F of il
suppression of information would lead to rejection of application and would attract penal provisions as prescribed
under the Passports Act, 1967. Please produce your original documents at the time of submission of the form. All fields
marked with (*) are mandatory to fill.

Service Required

Applying for * [ EI

Type of Application * Normal Tatkaal

Type of Passport Booklet * 36 Pages 60 Pages

Validity Required (For minors between 15 and 18) 10 years Up to age 18 Not Applicable
Applicant Details

Applicant's Given Name (Given Name means First Name followed by middle Name (if any)) *

Surname

Are you known by any other names(aliases)? * Yes No
Have you ever changed your name ? * Yes No
Date of Birth (DD/MM/YYYY) * :

Place Of Birth

Village or Town or City * I ‘

Fig. 4.8 Passport application form

Step 11. To fill the application form online click on the link Click here to fill the application
form online. Fill the application form online as shown in Figure 4.9 and submit. The process
can also be started in part and finished at a later time.

Wednesday, December 21, 2022 | 10:20:49 AM Skip to main content | Screen Reader Access | Sitemap | Home A- A A+

Passport Seva

PSP Division

Ministry of External Affairs, Govemment of India DIPAKDS@YAHOO.COM | Last Login: 21/12/2022 10:15:46 |
Logout
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It is advised to double-check the form before sending it from the Passport details verification
page as shown in Figure 4.10.
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Fig. 4.10 Passport details verification
Every application must be supported by the documents such as proof of date of birth, identity
proof with photograph, proof of residence and proof of nationality. After successful completion
of submission of online form and relevant documents, one needs to pay an appropriate fee
required for issuance of passport.

Step 11. Schedule, Pay & Book the appointment

After completing the form, you will be required to pay a charge. You can pay the money online
or in person at the closest Passport Seva office, where you must also submit your application
and any other paperwork. Take an online appointment to visit the nearest Passport seva kendra
(PSK). Online appointments are alloted according to the handling capacity of the PSK. This is an
electronic queue management system. After obtaining the online appointment one needs to visit
the passport seva kendra along with original documents for further processing of the application.
It is shown in Figure 4.11, 4.12, 4.13, 4.14 and 4.15.
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Fig. 4.11 Pay and Schedule Appointment

> Apply for Background Verification for GEP
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Setup required in preparation of passport

Passport seva kendra provides a world class ambiance. Amenities in the passport seva kendra
includes helpful executives, self service kiosks, photocopying machines, food and beverage
facilities, public poll booth, baby care, news paper, journals and television in a comfortable air
conditioning meeting hall. The electronic queue management system ensures the first in first out
principle in application processing. A typical ambiance of PSK is shown in Figure 4.16.

Fig. 4.16 PSK look

Every PSK is equipped with devices that are required to obtain the biometric data. The devices
such a fingerprint scanner, digital camera, iris scanner are required to obtain the biometric data.
The typical images of such devices are shown in Figure 4.17.

Fig. 4.17 Biometric devices required for passport (fingerprint scanner, camera, iris scanner)
Preparation of passport

Once the visitor visits the passport seva kendra, he will be issued a token. Following steps are
carried in the passport seva kendra.

1. In PSK you will be called in batches and you will be passed through security checks.
After the security check you will be issued a token number and you will have to wait till
your turn will come in the waiting area.

Applicants are called in the sequential order based on the token number.
Initially the data verification is performed.

On the white background your photo is captured by using a high-quality digital camera.

a R Wb

Further your other biometric data such as fingerprint and iris is also obtained by using
high quality digital devices.

o

All original documents are scanned and uploaded to the passport website.

N

Your original documents are verified then. The data or information entered in the
application is matched with that of original documents.

8. Once everything is performed correctly then the passport will be further processed for
police enquiry clearance.

9. The whole process may take around one hour or more at PSK. Figure 4.18 shows the
typical flow of work at PSK.
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Fig. 4.18 Typical flow of work at PSK

10. Now the user will be intimated to report to the nearest police station through SMS for
police clearance. Users can also check the status of the passport application by logging
in the passport website.

11. When the user reports to the police station, the concerned police officer will check all the
details of the user online by using an appropriate smart tab. The complete history
information of the user and his biometric data such as face image is again collected and
verified. After this the clearance will be issued to the user.

12. Once the user gets police clearance then his passport will be sent for printing. Once the
passport is printed, it will be sent to his official address through a speed post.

Maintenance of the system in preparation of passport
Passport Seva Kendra (PSK) needs to be maintained well to offer good quality of service. It is
mandatory to maintain cleanliness in the work environment. The surrounding working
temperature must be at a pleasant level by using an air conditioning facility. It is necessary to
update the computer software. Regular backup of the data needs to be obtained and it must be
kept securely. Over a period of time the computer systems get old and perform slowly. Hence the
regular updation in the computer hardware is mandatory. It is necessary to use high level
antivirus and firewalls within the systems.
Practical Assignment

1. List the the data items required in the preparation of passport

2. Demonstrate the procedure of preparation of passport

3. Draw the setup diagram of various devices in preparation of passport

4

. Demonstrate the maintenance procedure of the biometric system for preparation of
passports.

PSS Central Institute of Vocational Education, NCERT, Bhopal



Domestic Biometric Data Operator, Grade XII 131

CHECK YOUR PROGRESS

A. Multiple choice questions

1. Which of the following is not the type of passport (a) Ordinary Passport (b) Diplomatic
Passport (c) Tatkal Passport (d) Official Passport

2. PSK stands for (a) Passport Service Kendra (b) Passport Seva Kendra (c) Passport
Suraksha Kendra (d) Passport Shiksha Kendra

3. Which of the following biometric data is not required for preparation of passport? (a)
Face (b) Iris (c) Fingerprint (d) handwriting
B. Fill in the blanks

1. There are main types of passports that are issued to individuals by the
Ministry of External Affairs, Government of India.

C. State whether the following statement is True or False
1. Only Indian citizens can apply for their passport in India.
2. All the passport applications are processed online by the Ministry of External Affairs.

3. For online renewal of passport the applicant must have a passport account on the official
website of Passport.

4. The requisite fees for processing for the preparation of the passport is paid in online mode
only.

S. Only online appointment should be taken to visit the nearest Passport seva kendra (PSK)
for preparation of passport.

D. Answer the following questions in short
1. What are the types of documents required to apply for the passport?
2. What are the different biometric data required for preparation of passport?

3. What is a ePassport?

Module 3 Advanced Technologies

Module Overview

We, as human beings, recognise people by their faces. We remember their face pattern
in our memory and will immediately recall all the data or information related with that
person, when we personally meet them. Machines also can recognise human beings by
using advanced biometric technologies. Biometrics technology is used for the
recognition of face, plam, finger, iris and character. By using advanced biometric
technology, it is now possible to recognise the face of human beings with almost 100%
accuracy. Over a period of time these technologies are proved to be reliable and secure.

In this unit we are going to discuss various biometric technologies that are used in face
recognition, palm recognition, iris and character recognition. Also, we will discuss the
concept of cloud computing that is needed in the implementation of this biometric
technology.
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Learning Outcomes

After completing this module, you will be able to:

e Understand the fundamental concepts of cloud computing, including its models,
benefits, and applications in modern technology.

e Learn the principles and technologies behind face and palm recognition systems,
including their applications and accuracy factors.

e Explore the techniques used in thumb, finger, and character recognition,
focusing on their implementation in biometric systems.

e Develop skills to identify and resolve common issues encountered in biometric
data entry processes to ensure accuracy and efficiency.

e Understand the procedures for effective biometric data entry and the
management of incidents related to biometric systems to enhance security.

Module Structure

Session 1: Cloud Computing

Session 2: Face Recognition and Palm Recognition

Session 3: Thumb, Finger and Character Recognition

Session 4: Troubleshooting in Biometric Data Entry

Session 5: Biometric Data Entry and Incident Management

Session 1: Cloud Computing

Yesterday we went to my friend’s marriage ceremony. It was a very colorful event. We all
attended the function as Arjun was a popular figure in our degree batch. Everyone
demanded Arjun to share all photos and videos of the function. Arjun was able to share
all the photos easily. He simply uploaded the photos in google drive and shared the link.
He used the power of cloud computing. Can you imagine how much money and effort
Arjun would have spent if he copied the photos into a pen drive or dvd disk and sent
them to all friends. Most of you would have used Google Search, Mail services and some
type of social networking applications. Apart from this we can do a lot of things like send
mails, order food, apply for a new course in the university and apply for a passport.
Have you ever thought of how these actually work? The PC that you are using has only
a small role in the process. The actual work is taken care of by hundreds of networked
computers in the background. Without even knowing, you are actually making use of
cloud services. Now cloud computing is very effective in almost all fields of life
including education, training, research, government and commerce. Figure 1.1 shows
how a person can be connected to different services such as Bank, college, electricity
board by using the Internet.
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Fig. 1.1 Connection to different services through internet

In this chapter we will understand the basics of cloud computing and its importance in
the growing IT oriented world. The term cloud and the concept behind cloud computing
is discussed in detail. The basic architecture of cloud computers including user interface
systems, internet, backend servers and how these components actually combine
together to form a cloud system is also discussed. Familiarising cloud oriented biometric
systems will also be covered. We will also explore some of the major cloud service
providers like NIC, Google and Apple. Here we also investigate some of the latest
networking techniques used in cloud computing. Cloud services always deal with
analysis and processing of large volumes of data, technologies like data warehousing
and data mart are used widely in cloud computing for managing large volumes of data
from different sources.

1.1 CLOUD COMPUTING

Cloud Computing is the computing infrastructure such as hardware, software and
network devices available remotely that can be accessed through the internet for use.
The services comprise of all kinds of hardware, network devices and operating systems
and software. There are various service providers such as Amazon, Google, Microsoft to
offer these services through the internet. Some of them are freely available. For example
Google provides us the services of Gmail, Google Drive, Google meet and many others
which are freely accessible. In case we require a virtual machine and to use any
proprietary software we need to take these services on cost basis from cloud service
providers such as Google, Microsoft, Amazon and many others.

To give an example of cloud services, suppose you want to use an email service, you will
require the hardware of an email server to send, receive and store your mails and
software such as an email client to access the data and operations in your email server.
Instead of purchasing this hardware and software, if you use a cloud based mail service
like Gmail, Yahoo or Outlook, you need only a device, with an app or a browser,
connected to the internet. So when we send an email or post an image in social media,
the email will be initially forwarded and stored in the email service provider's server
located in a remote place. After that, when the recipient switches on the computer it will
be forwarded to his computer using the internet. Here the email service provider will
have the cloud server located somewhere which can offer the services required for
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storing and retrieving emails sent by different persons. We use cloud services while
storing our pictures and videos on social media like Facebook, Tweeter and Instagram.

It is possible to run a big application or process a large amount of data through cloud
services without having the required storage or processing power on their personal
computer as long as they are connected to the Internet. Besides other numerous
features, cloud computing offers cost-effective, on-demand resources. A user can avail
need-based resources from the cloud at a very reasonable cost.

With the advances in technology, there is a high demand for efficient storage
technologies and computational power since millions of users are accessing, sharing
and processing data around the world. Cloud computing enables the user to store and
process more data than the capacity of a normal PC. Figure 1.2 shows the cloud
computing environment.
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Fig. 1.2 Cloud computing environment
Advantages of cloud computing

Cloud computing is an essential part of modern computing. There are several
advantages of cloud computing as mentioned below.

Cost saving — It is expensive to establish and maintain computing infrastructure. Cloud
computing saves a lot of cost by availing the computing infrastructure at minimal cost.
Some services are offered free of cost also.

Automatic Software Updates — Software and security are regularly updated by
software vendors on behalf of the users.

Mobility - In cloud computing employees of the orgnisation can access the computing
infrastructure and services in real-time from any location or device.

Scalability — Cloud computing can scale up or down the IT features based on the
requirements.

Disaster Recovery — In cloud computing there is no permanent data loss in case of a
disaster.
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Data Security - Cloud computing offers many advanced data security features to
guarantee data safety and security.

Time saving - Cloud computing offers competitive advantage to save time on
installations.

High speed - Cloud computing services are deployed quickly and all the resources made
available immediately.

Backup and restore data — The time consuming process of data backup and restoring
can be easily done with cloud services.

Software and hardware integration — In cloud services, software and hardware are
integrated with each other.

Reliability — Cloud services are highly reliable services.

Unlimited storage — Almost unlimited storage is offered for all types of data under cloud
services with a very nominal fee.

Disadvantages

Technical issues, downtime, security threat, internet connectivity and lower bandwidth
are certain disadvantages of cloud services.

Examples of Cloud Computing Uses in Everyday Life

Cloud apps and platforms have a lot of uses in everyday life. There are many examples
of cloud computing uses that make work efficient. You might be using any of the
following.

Cloud Computing in Chatbots - Chatbots are virtual
assistants to know your preferences. Currently there are
many applications using chatbots for improving the use of
applications. It requires gathering the user’s personal
information and that requires a platform to store the large
amount of data. To store huge amounts of people’s
information, these chatbots use cloud computing. For
example, Facebook’s data warehouse alone stores 300
petabytes of data. When you ask your Siri or Amazon Alexa
to play a song, they will take note of it. You might get
surprised when your apps start to suggest other songs of
the same genre.

Cloud Computing in Communication - Uses of cloud
computing in messaging apps are also common. In normal
SMS, the messages are stored only on your device. But with
messaging apps such as WhatsApp, Facebook Messenger
and email apps that use the cloud, you could access your
information on any device. This is one of the examples of
cloud computing uses. With normal SMS, data could be
destroyed once your device is destroyed. But with
messaging apps that use the cloud, your data is safe even
when your device breaks. The flexibility of cloud computing
is able to handle this huge amount of information.
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Cloud Computing in Productivity — Google Docs is well-
known productivity software that uses cloud computing
that makes your document secure. Suppose you have to
submit or present some important document and as a
matter of confidentiality you don't provide the access to
others for editing or modifying a document. If you forgot to
carry your laptop and if you had created that document in
Google Docs then you can use any computer connected to
the internet to share that document or print that document.
In the same way it is possible to use compilers and
interpreters to execute your program, databases and any
kind of software.

Cloud Computing in File Recovery - Loss and destruction
of data are just some of the major concerns in modern life.
Physical storage devices are prone to destruction. For
example, destruction of a hard drive or flash drive also
means the destruction of its contents. Malware is another
factor in the destruction of data. So, it is important to have
your information backed up. Dropbox and Google Drive are
examples of cloud computing platforms for storing the
backup.

Cloud Computing in Social Media - The social media mtwik&:@fﬁ
platforms are considered cloud platforms. Facebook, u@ N
Twitter, LinkedIn, and MySpace also use cloud computing. | ®® 'i = ™
Just imagine how many words or photos are posted on '.E <,~ng
these platforms every day. About 500 million tweets are
posted on Twitter every day. Cloud computing helps this
platform to store huge amounts of data. The traffic within
these sites is incredibly heavy. But, cloud computing helps
them handle this traffic.
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Practical Activity 1.1. Explore the cloud services offered by Google fo