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UNIT -l

RELATIONAL MODEL AND SQL

SQL (Structured Query Language) is a standard language used to store, retrieve, manipulate, and
manage data in relational database management systems (RDBMS). SQL is used in systems such
as MySQL, Oracle, PostgreSQL, SQL Server, and SQL.ite.

SQL is divided into several categories based on its purpose: DDL, DML, DCL, TCL, and DQL.

1. Data Definition Language (DDL)

DDL commands define and modify the structure of the database objects such as tables, views,
indexes, and schemas.

Main DDL commands
(a) CREATE

Used to createa new table or database structure.

Example:

CREATE TABLE Student (
RollNo INT PRIMARY KEY,
Name VARCHAR (30),

Dept VARCHAR(10),
Age INT
) i
(b) ALTER

Used to modify the structure of an existing table.

Example:

ALTER TABLE Student ADD Mobile VARCHAR(15) ;
(c) DROP

Deletes an entire table or database.

Example:

DROP TABLE Student;
(d) TRUNCATE

Removes all rows from a table but keeps its structure.
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2. Data Manipulation Language (DML)

DML commands are used to insert, modify, and delete data from tables.

Main DML commands

(a) INSERT

INSERT INTO Student VALUES (101, 'Arun', 'CSE', 20);
(b) UPDATE

UPDATE Student SET Age = 21 WHERE RollNo = 101;
(c) DELETE

DELETE FROM Student WHERE RollNo = 101;

3. Data Query Language (DOL)

This includes the SELECT command used to query or retrieve data from tables.

SELECT Example
SELECT Name, Dept FROM Student WHERE Age > 20;
SELECT Clause Usage

WHERE - filtering

ORDER BY - sorting

GROUP BY - grouping
HAVING — condition on groups

Example:

SELECT Dept, COUNT (*)
FROM Student
GROUP BY Dept
HAVING COUNT (*) > 10;

4. Data Control Language (DCL)

DCL commands control access and permissions.
GRANT
Gives privileges.

GRANT SELECT ON Student TO userl;
REVOKE

Takes away privileges.
REVOKE SELECT ON Student FROM userl;

5. Transaction Control Language (TCL)
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TCL commands manage transactions and ensure data integrity.

COMMIT
Saves all changes permanently.
ROLLBACK
Undoes changes before COMMIT.
SAVEPOINT
Creates a point within a transaction for partial rollback.

Example:

BEGIN;

UPDATE Student SET Age = 25 WHERE RollNo = 105;
SAVEPOINT P1;

DELETE FROM Student WHERE Dept='ECE';

ROLLBACK TO P1;

COMMIT;

6. SOL Integrity Constraints

SQL supports constraints to maintain accuracy and consistency.

« PRIMARY KEY - unique + not null

o« FOREIGN KEY - maintains referential integrity
e UNIQUE - no duplicates

e CHECK - value must satisfy condition

e« NOT NULL - attribute cannot be empty

Example:

CREATE TABLE Dept (
DeptID INT PRIMARY KEY,
DeptName VARCHAR (30) UNIQUE
);

7. SOL Joins

Joins combine data from multiple tables.
Types:

INNER JOIN

LEFT OUTER JOIN
RIGHT OUTER JOIN
FULL OUTER JOIN
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Example:

SELECT Student.Name, Dept.DeptName
FROM Student
INNER JOIN Dept ON Student.DeptID = Dept.DeptlD;

SQL Constraints

SQL Constraints are rules used to limit the type of data that can go into a table, to maintain the
accuracy and integrity of the data inside table.

Constraints can be divided into the following two types,

1. Column level constraints: Limits only column data.
2. Table level constraints: Limits whole table data.

Constraints are used to make sure that the integrity of data is maintained in the database. Following
are the most used constraints that can be applied to a table.

« NOT NULL
« UNIQUE

« PRIMARY KEY
« FOREIGN KEY
« CHECK

« DEFAULT

NOT NULL Constraint

By default, a column can hold NULL values. If you do not want a column to have a NULL value,
use the NOT NULL constraint.

o ltrestricts a column from having a NULL value.
e We use ALTER statement and MODIFY statement to specify this constraint.

One important point to note about this constraint is that it cannot be defined at table level.

Example using NOT NULL constraint:

CREATE TABLE Student
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s id int NOT

name varchar(60),

age int

The above query will declare that the s_id field of Student table will not take NULL value.

If you wish to alter the table after it has been created, then we can use the ALTER command for it:

ALTER TABLE Student

MODIFY s id int NOT

UNIQUE Constraint

It ensures that a column will only have unique values. A UNIQUE constraint field cannot have any
duplicate data.

o It prevents two records from having identical values in a column
e We use ALTER statement and MODIFY statement to specify this constraint.

Example of UNIQUE Constraint:

Here we have a simple CREATE query to create a table, which will have a column s_id with
unique values.

CREATE TABLE Student
s id int NOT

name varchar(60),

age int NOT UNIQUE

The above query will declare that the s_id field of Student table will only have unique values and
wont take NULL value.
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If you wish to alter the table after it has been created, then we can use the ALTER command for it:

ALTER TABLE Student

MODIFY age INT NOT UNIQUE;

The above query specifies that s_id field of Student table will only have unique value.

Primary Key Constraint

Primary key constraint uniquely identifies each record in a database. A Primary Key must contain
unique value and it must not contain null value. Usually Primary Key is used to index the data
inside the table.

PRIMARY KEY constraint at Table Level
CREATE table Student

s_id int PRIMARY KEY,

Name varchar(60) NOT

Age int);

The above command will creates a PRIMARY KEY on the s _id.
PRIMARY KEY constraint at Column Level

ALTER table Student

ADD PRIMARY KEY (s_id);

The above command will creates a PRIMARY KEY on the s id.

Foreign Key Constraint

Foreign Key is used to relate two tables. The relationship between the two tables matches the
Primary Key in one of the tables with a Foreign Key in the second table.
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e This is also called a referencing key.
We use ALTER statement and ADD statement to specify this constraint.

To understand FOREIGN KEY, let's see its use, with help of the below tables:

Customer_Detail Table

Order_Detail Table

Order_id Order_Name c_id
Orderl 101
Order2 103
Order3 102

In Customer_Detail table, c_id is the primary key which is set as foreign key
in Order_Detail table. The value that is entered in ¢_id which is set as foreign key
in Order_Detail table must be present in Customer_Detail table where it is set as primary key.

This prevents invalid data to be inserted into ¢_id column of Order_Detail table.
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If you try to insert any incorrect data, DBMS will return error and will not allow you to insert the
data.

FOREIGN KEY constraint at Table Level

CREATE table Order_Detail( order_id int PRIMARY KEY, order_name varchar(60) NOT
NULL, c_idint FOREIGN KEY REFERENCES Customer_Detail(c_id));

In this query, c_id in table Order_Detail is made as foriegn key, which is a reference
of c_id column in Customer_Detail table.

FOREIGN KEY constraint at Column Level

ALTER table Order_Detail

ADD FOREIGN KEY (c_id) REFERENCES Customer Detail(c_id);

Behaviour of Foriegn Key Column on Delete

There are two ways to maintin the integrity of data in Child table, when a particular record is
deleted in the main table. When two tables are connected with Foriegn key, and certain data in the
main table is deleted, for which a record exits in the child table, then we must have some
mechanism to save the integrity of data in the child table.

1. On Delete Cascade : This will remove the record from child table, if that value of foriegn
key is deleted from the main table.

2. On Delete Null : This will set all the values in that record of child table as NULL, for
which the value of foriegn key is deleted from the main table.

3. If we don't use any of the above, then we cannot delete data from the main table for which
data in child table exists. We will get an error if we try to do so.

ERROR : Record in child table exist

CHECK Constraint
CHECK constraint is used to restrict the value of a column between a range. It performs check on
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the values, before storing them into the database. Its like condition checking before saving data into
a column.

Using CHECK constraint at Table Level
CREATE table Student(
s_id int NOT CHECK(s_id > 0),

Name varchar(60) NOT

Age int

The above query will restrict the s_id value to be greater than zero.

Using CHECK constraint at Column Level

ALTER table Student ADD CHECK(s_id > 0);

24A1303—-DATA MANAGEMENT & DATABASE MANAGEMENT SYSTEMS




	RELATIONAL MODEL AND SQL
	1.  Data Definition Language (DDL)
	(a) CREATE
	(b) ALTER
	(c) DROP
	(d) TRUNCATE

	2.  Data Manipulation Language (DML)
	(a) INSERT
	(b) UPDATE
	(c) DELETE

	3.  Data Query Language (DQL)
	4.  Data Control Language (DCL)
	GRANT
	REVOKE

	5.  Transaction Control Language (TCL)
	COMMIT
	ROLLBACK
	SAVEPOINT

	6.  SQL Integrity Constraints
	7.  SQL Joins

