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UNIT-1II

SQL: QUERIES, CONSTRAINTS, TRIGGERS: form of basic SQL query, UNION, INTERSECT,
and EXCEPT, Nested Queries, aggregation operators, NULL values, complex integrity constraints in
SQL, triggers and active databases. Schema Refinement: Problems caused by redundancy,
decompositions, problems related to decomposition, reasoning about functional dependencies, FIRST,
SECOND, THIRD normal forms, BCNF, lossless join decomposition, multi-valued dependencies,
FOURTH normal form, FIFTH normal form.

1. SQLCOMMANDS

Structured Query Language (SQL) is the database language used to create a database and
to perform operations on the existing database. SQL commands are instructions used to
communicate with the database to perform specific tasks and queries with data. These SQL
commands are categorized into five categories as!

i. DDL:Data Definition Language
ii. DML:Data ManipulationLanguage
ii. DQL:Data QueryLanguage

iv.  DCL: Data ControlLanguage
v.  TCL: Transaction ControlLanguage.

SQL commands

v ¥ v v v

DDL DML DQL DCL TCL
DataDefinition DataManipulation DataQuery DataControl Transaction
Language Language Language Language ControlLanguage
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DDL(Data Definition Language) :DDL or Data Definition Language consists of the

SQL commands that can be used to define the database schema. It simply deals with
descriptions ol the database schema and is used to create and modifly the structure ofdatabase

objects in the database. The DQL commands are:

. CREATE: It is used to create the database or its objects (like table, index, function,
views, store procedure and triggers).
DROP: It is used to delete objects from the database.
ALTER: It is used to alter the structure of the database.
TRUNCATE: It is used to remove all records from a table, including all
spaces allocated for the records are removed.
DOQL (Data Querv Language): DML statements are used for performing queries on the
data within schema objects. The purpose of DQL Command is to get data from some schema
relation based on the query passed to it. The DQL commands are:

« SELECT-is used to retrieve data from the database.

DML (Data Manipulation Language):The SQL commands that deals with the

manipulation of data present in the database belong to DML or Data Manipulation Language

and this includes most of the SQL statements. The DML commands are:

« INSERT-is used to insert data into a table.

« UPDATE- is used to update existing data with in a table.

« DELETE-is used to delete records from a database table.
DCL (Data Control Language): DCL includes commands which mainly deal with the
rights, permissions and other controls of the database system. The DCL commands are:

e GRANT-givesuser’s access privileges to database.

« REVOKE-withdraw user's access privileges given by using the GRANT command.

TCL (transaction Control Language): TCL commands deals with the transaction with

in the database. The TCL commands are:
e COMMIT—ommitsa Transaction.
« ROLLBACK-mwllbacks a transaction in case of any error occurs.

* SAVEPOINT-sets a save point within a transaction.

2. DDL COMMANDS

DDL or Data Definition Language consists of the SQL commands that can be used to define
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the database schema. It simply deals with descriptions of the database schema and is used to

create and modify the structureof database objects in the database. The DQL commands are:

CREATE: It is used to create the database or its objects like table, index, function, views,

store procedure and triggers.

a) The ‘CREATE DATABASE’ Statement: This statement is used to create a database.

Synlax:CREATE DATABASE Database Name;

Example: CREATE DATABAS EEmployee;
It creates Employee database.

b) The ‘CREATE TABLE’ Statement: This statement is used to create a table.

Syntax:

CREATE TABLE TableName (

Columnl datatype(size) [column_constraint],
Column2 datatypeisize) [column_constraint],

ColumnN datatype(size) [column_constraint],

[table_constraint]
[table _constraint]

Y

Note: The content in the squarebrackets indicates it is oprional If not reguired you can skip it.

PRIMARYKLEY //Use only,If one column name as primarykey.
NOTNULL /{1t does not accept NULLvalue in that column.
DEFAULTvalue /1t starede fault value in that column,if no value is inserted

UNIQUE /At allows Lo store only unique values in the column

o PRIMARY KEY (column_namel,column_name2,...)
Use it,If one column name or multiple column names acts as primarykey.

UNIQUE (column_namel,column_name2,...)

Use it,if one column name o rmultiple column names should contain unique values.

If multiple column names are used, then for each row,it consider values from all the columns
mentioned to decide the uniqueness, bul nol column wise.

FOREIGN KEY (column_name ) REFERENCES other_lable_name(column_name2)

Itis used to link data from one table to other table,

CHECK(condition)
It does nol allow inserting value(s), if the condilion is not satisfied. The condition may

alsocontain mulliple column names.
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Examplel:Creating table without any constraints

CREATE TABLE Employee_Info (
EmployeelD int, EmployeeName
varchar(20), PhoneNumber
numeric(10), City varchar(20),
Country varchar(2(})
¥
Example2:Using PRIMARYKEY and NOTNULL as column constraints

CREATE TABLE Departments (
DeptID int PRIMARY KEY, DeptName
varchar(20)NOTNULL, Hod varchar(2{),
Location varchar(20)
)
Example 3: Using PRIMARY KEY, NOT NULL, UNIQUE and DEFAULT as column constraints and FOREIGN
KEY as table constraint.

CREATE TABLE Students_Info (
HallTicketNo int PRIMARYKEY, Name
varchar(20)NOT NULL,
Mobile numeric(10)NOTNULL UNIQUE, DepartmentID int,
City varchar(20)DEFAULT*yderabad’,
FOREIGNKEY (DepartmentID)REFERENCES Departments(DeptID)

)

Example4:Using NOTNULL,UNIQUE as column constraints and PRIMARY KEYand CHECK as table constraints.

CREATE TABLE Vater_list (
VoterID numeric( 1)),
Adhaar Nonumeric(12)NOTNULL UNIQUE, Name
varchar(20)NOT NULL,
Agcint,
Mobile numeric(10)UNIQUE, City
varchar(2(),
PRIMARYKEY (VoterID),
CHECK(AGE>18)

)i
¢) The ‘CREATETABLEAS’ Statement: You can also create a table from another existing

table. The newly created table also contains data of existing table.

Syntax: CREATE TABLE NewTableName AS(SELECT Columnl,column2,...,ColumnN
FROM Existing TableName
WHERE[condition]);

Example:CREATE TABLE Example Table AS(SELECT EmployeeName, PhoneNumber FROM Employee_Info);
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DROP:This statement is used to drop an existing table or a database.

a) The ‘DROP DATABASE’® Statement: This statement is used to drop an existing
database. When you use this statement, complete information present in the database will
be lost.

Syntax: [DROP DATABASE DatabaseName; I

Example: DROP DATABASE Employee;

b) The*DROPTABLE’Statement:This statement is used to drop an existing table. When

you use this statement, complete information present in the table will be lost.

Syntax: [DROP TABLE TableName: ]

Example: DROP TABLE Employee;

TRUNCATE: This command is used to delete the information present in the table but
does not delete the table. So, once you use this command, your information will be lost, but

not the table.

Syntax: [TRUNCATE TABLE TableName;

Example: TRUNCATE TABLE Employee_Info;

ALTER: This command is used to add, delete or modifycolumn(s) in an existing table. It

can also be used to rename the existing table and also to rename the existing column name.
a) The*ALTERTABLE® with ADD column:You can use this command to add a new

column to the existing table.

Syniax: ALTER TABLE TableName ADD
Column Name Datatype;

Example: Adding Blood Group column to the Employee_Info table

ALTER TABLE Employee_Info ADD
Blood Group varchar(10);

b) The ‘ALTER TABLE’ with DROP column: You can use this command to remove

acolumn from the existing table.

Syniax: ALTER TABLE TableName
DROP ColumnName;

Example: Removing BloodGroup column from the Employee_Info table

ALTER TABLE Employec_Info DROP
BloodGroup;
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¢) The ‘ALTER TABLE’ with MODIFY COLUMN: This statement is used to change

the data type or size of data type ol an existing column in a table.

Syntax: ALTER TABLE TableName
MODIFY COLUMN ColumnName Datatype;

Example 1: Changing the size of column ‘EmployeeName® intable ‘Employee_info’ from
20 to 30.

ALTER TABLE Employee_Info
MODIFY EmployceNome varchar(30);

Example 2: Changing the data type of column ‘EmployeelD’ in the table ‘Employee_info’
from int to char(10).

ALTER TABLE Employee_Info MODIFY
Employee IDchar(10);

The*ALTER TABLE’ with CHANGE column name: This statement is used to change

the column name of an existing column in a table.

Syntax: ALTER TABLE TableName
CHANGE COLUMNOldColumnNameNewColumnName;

Examplel: Changing the column name ‘EmploveeName' to ‘EmpName'in table ‘Employee_info’.

ALTER TABLE Employee_Info
CHANGE COLUMN EmployeeName EmpName;

The ‘ALTER TABLE’ with RENAME table name: This statement is used to change

the table name in the database.

Syntax: ALTER TABLE 0OldTableName
RENAME TO NewTableName;

Example; Changing the table name from‘Employee_Info'to ‘Employee_Data’.

ALTER TABLE Employee_Info RENAME
TO Emnployee_Data;

3. DML COMMANDS: The SQL commands that deals with the manipulation of data

present in the database belong to DML or Data Manipulation Language and this includes

most of the SQL statements. The DML commands are:

i. INSERT: This statement is used to insert new record (row) into the table.
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S}’I‘l'lﬂl': INSERT INTO TableName [ (Columnl, Column2, ...,Columni} ]
VALUES (valuel, value2,..., valueN);

Examplel:

INSERT INTO Employee_Info(Employee ID,EmployeeName, PhoneNumber,City,Country) VALUES ('06', 'Sanjana’,
'9921321141", 'Chennat’, 'India’);

Example2: When inserting all column values as per their order in the table, you can omit
column names.

INSERT INTO Employee_Info

VALUES('07','Sayantini','9934567654', Pune','India’);

DELETE: This statement is used to delete the existing records in a table.

Syntax: DELETE FROM TableName
WHRERF Condiftion:

Example:
DELETE FROM Employee_Info WHERE
EmployeeName="Preeti’;

Note:  If where condition is not used in DELETE command, then all the rows data will be deleted. If used
omly rows which satisfies the condition are deleted.

UPDATE: This statement isused to modify the record values already present in the table.

Syntax: UPDATETableName
SETColumnl=vValuel,Column2=vValue2,,.. [WHERE
Condition] ;

Example:

UPDATE Employec_Info

SET EmployeeName="Thon',City="Ahmedabad' WHERE
EmployeelD = 1;

Note:lf wirere condition is not used in UPDATE command, then in all the rows Employee Name changes to

‘Then' and City name changes to 'Ahmedabad’ Ifusedonly rows which satisfies the condition are
updated.

4. DQL COMMAND: The purpose of DQL Command is to get data from one or more
tables based on the query passed to it.

i. SELECT: This statement is used to select data from a database and the data returned
isstored in a result table, called the result-set.
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Syntax: SELECT [DISTINCT]*/Columnl,Column2,
FROM TableName
[WHEREsearch condition]
[GROUP BY column names
[HAVINGsearch condition for GROUP BY]
[ORDER BY column name ASC/DESC] ;

Examplel :SELECT * FROM table_name;

Example2:
SELECT EmployeelD,EmployceName
FROM Employee_Info;

The ‘SELECT with DISTINCT’ Statement: This statement is used to display only
different unique values. It mean it will not display duplicate values.

Example: SELECT DISTINCT PhoneNumber FROM Employee_Info;

The ‘ORDER BY’ Statement: The ‘ORDER BY’ statement is used to sort the required
results in ascending or descending order. The results are sorted in ascending order by
default. Yet, if you wish to get the required results in descending order, you have to use
the DESC keyword.

Example
/*Selectallemployeesfromthe Employee_Info tablesortedby City*/

SELECT*FROMEmployee_Info
ORDER BY City,

/*Selectallemployeesfromthe' Employee_Info'tablesortedby City in Descending
order */

SELECT*FROMEmployee_Info
ORDER BY City DESC;

/*Selectallemplo yeesfromthe'Employee_Info'tablesortedby City and
EmployeeName. First it sort the rows as per city, then sort by employee name */

SELECT * FROM Employee_Info
ORDERBYCity,EmployeeName;

/*Selectallemployeesfromthe Employee_Info ‘tablesortedby
CityinDescendingorderandEmployeeNameinAscendingorder:*/

SELECT*FROMEmployee_Info
ORDERBYCityASC,EmployeeNameDESC;
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AGGREGATE FUNCTIONS:

The SQL allows summarizing data through a set of functions called aggregate functions
commonly used aggregate functions are: MIN(), MAX(), COUNT(), SUM(),AVG().

MIN() Function: The MIN function returns the smallest value of the selected column 1n a table.

Syntax: SELECT MIN(ColumnName)
FROM TableName
WHERECondition;

Example: SELECT MIN(EmployeelD) FROM
Employee_Info:

MAX( ) Function: The MAX function returns thelargest value of the selected column in a table.

Syntax:SELECT MAX(ColumnName)
FROM TableName
WHERECondition;

Example:
SELECT MAX(Salary) ASLargestFees
FROM Employee_Salary;

COUNT()Function:The COUNT function returns the number of rows which match the specified

Syntax: SELECT COUNT(ColumnName) FROM
TableName WHERECondition;

Example:
SELECT COUNT(EmployeelD)
FROM Employee_Info:

SUM() Function: The SUM function returns the total sum of a numeric column that
choose.

Syntax: SELECT SUM(ColumnName)
FROM TableName
WHERECondition;
Example:
SELECT SUM(Salary)
FROMEmployee_Salary;
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AVYG() Function: The AVG function returns the average value of a numeric column that you choose.

Syntax: SELECT
AVG(ColumnName)
FROM TableName
WHERECondition;
Example:
SELECT AVG(Salary)
FROMEmployee_Salary;

The'GROUPBY Statement: This "GROUPBY ’statement is used with the aggregate functions to
group the result-set by one or more columns.
Example:

--Tolistthenumberofemployeesfromeachcity.

SELECT COUNT(EmployeelD),City
FROM Employee_Info
GROUPBY City:

The* HAVING 'Clause: The ' HAVING clause must be used SQL along with GROUPBY clause only. It
is similar to the WHERE clause.

Example

M &nbsp:&nbsp:To list the number of employees in each city. The employees should be sorted
high to low and only those cities must be included who have more than 5 employees:™/

SELECTCOUNT(EmployeelD),City
FROM Employee_Info

GROUPBY City
HAVINGCOUNT(EmployeelD)>2;

Operators in SQL:

The different setof operators available in SQL are as follows:

Arithmetic operators
Bitwise operators
Comparison operator
Compound operator

Logicaloperator

Letus look into each one ol them, one by one.
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Arithmetic Operators:

Operator

Description

%

Modulus [A %B]

/

Division [A /B]

Multiplication] A * B]

Subtraction| A— B]

+

Addition [A +B]

Bitwise Operators:

Operator

Description

M

BitwiseExclusiveOR(XOR) A B]

BitwiseOR [A|B]

&

Bitwise AND[A &B|

Comparison Operators:

Operator

Description

NotEqual to [A <>B|

Lessthan or equalto [A<= B]

Greaterthanor equalto[ A>= B]

Lessthan [A<B]

Greaterthan| A>B|

Equalto [A =B]

Compound Operators:

Operator

Description

BitwiseORequals [A |*=B]

—

BitwiseExclusiveequals [ AN-=B]

Bitwise AND equals| A&= B]

Moduloequals [A%=B]

Divideequals [A /=B]

Multiplyequals| A*= B]

Subtractequals[ A-= B]

Addequals| A+= B]

Logical Operators: The Logical operators present in SQL are as follows: AND,ORNOT, BETWEEN

EXISTS, ALL, ANY.

. LIKE, IN,

|
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AND Operator: This operator is used to filter records that rely on more than one condition. This
operator displays the records, which satisty all the conditions separated by AND, and give the output
TRUE.

Syntax:

SELECTColumn!,Column2,....ColumnN
FROM TableName
WHEREConditionl ANDCondition2Z ANDCondition3...:

Example:

SELECT*FROMEmployee_Info
WHERECity="Mumbai' ANDCity="Hyderabad":</pre>

OR Operator: This operator displays all those records which satisfy any of the conditions separated by
OR and give the output TRUE.

Syntax: SELECTColumnl,Column2,....ColumnN

FROM TableName
WHEREConditionl ORCondition2ORCondition3...:

Example:

SELECT*FROMEmployee_Info
WHERECity="Mumbai'ORCity="Hyderabad",

NOT Operator: The NOT operator is used, when you want to display the records which do not satisfy a

condition,

Syntax: SELECTColumn!,Column?2.....ColumnN
FROM TableName
WHERENOTCondition;

Example:

SELECT * FROM Employee_Info
WHERE NOT City="Mumbai",

NOTE:You can also combine the above three operators and write a query as follows:

SELECT * FROM Employee_Info
WHERE NOT Country="India' AND (City="Bangalore 'OR City="Hyderabad');

BETWEEN Operator: The BETWEEN operator is used, when you want to select values within a given
range. Since this is an inclusive operator, both the starting and ending values are considered.
Syntax:

|
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SELECTColumnN
ame(s) FROM
TableName
WHEREColumnName BETWEENValuel ANDValue2;

Example:
SELECT * FROM Employee_Salary
WHERE Salary BETWEEN 40000 AND 50000;

LIKE Operator

The LIKE operator is used in a WHERE clause to search for a specified pattern in a column of a table.
There are mainly two wildcards that are used in conjunction with the LIKE operator:

¢ % :ltsused tomatches Dormorecharacter.
o _:ltis usedtomatchesexactlyonecharacter.

Syntax

SELECTColumnName(s
) FROM TableName
WHEREColumnNameLIKEpattern;

Refer to the following table for the various patterns that you can mention with the LIKE operator.

LikeOperatorCondition Description

WHERE CustomerName LIKE *v% Finds any values that start with *v”

WHERE CustomerName LIKE %V’ Finds any values that end with*v”

WHERE CustomerName LIKE *%and%’ Finds any values that have*and™in any position

WHERE CustomerName LIKE *_¢%’ Finds any values til:la:iilsi[[]::]\'c q”in the second

- . Fing s Finds any values that start with*u™ and are at
WHERE CustomerName LIKE ‘u % % S . e

least 3 characters in length

N i} \ Finds any values that start with*'m”and end
WHERE ContactName LIKE ‘m%a @ By Ve u:ill:“-.“ e

Example:
SELECT * FROM Employee_Info
WHEREEmployeeNameLLIKE'S%";

IN Operator:This operator is used for multiple OR conditions. This allows you to specify multiple values
in &« WHERE clause.

Syntax: SELECTColumnName(s) FROM
TableName
WHERE ColumnNameIN(Valuel,Value2...);
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Example:
SELECT * FROM Employee_Info
WHERE City IN('Mumbat','Bangalore', Hyderabad');
NOTE:You can also use IN while writing Nested Queries.

EXISTS Operator: The EXISTS operator is used to test if a record exists or not.

Syntax:
SELECTColumn
Name(s) FROM
TableName WHERE
EXISTS
(SELECT ColumnName FROM TableName WHERE condition);

Example:
SELECT City
FROM Employee_Info
WHERE EXISTS (SELECTCity
FROM Employee_Info
WHERE Employeeld=05 AND City='Kolkata');

ALL Operator: The ALL operator is used with a WHERE or HAVING clause and returns TRUEIf all

of the subquery values meet the condition.

Syntax: SELECTColumnName(s)
FROM TableName

WHERE ColumnName operator ALL
(SELECT ColummName FROM TableName WHEREcondition);

Example:
SELECTEmployeeName
FROM Employee_Info
WHEREEmployeelD=ALL(SELECTEmployeelD
FROMEmployee_Info
WHERECity=Hyderabad');

ANYOperator:Similar to the ALL operator,the ANY operator is also used withiWHEREor HAVING
clause and returns true if any of the subquery values meet the condition.

Syntax:
SELECTColumnN
ame(s) FROM
TableName
WHERE ColumnNameoperator ANY
(SELECTColumnNameFROMTableNameWHERE condition);

Example:
SELECTEmployeeName
FROM Employee_Info
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Aliases Statement: Aliases are used to give a column /table a temporary name and only exists for
duration of the query.

Syntax:/*AliasColumnSyntax.Insteadofdisplayingthecolumnname used in the table, it display

alias name. */

SELECTColumnNameASAliasName
FROM TableName;

Example:
SELECTEmployeelDASID.EmployeeName ASEmpName
FROM Employee_Info;

5.NESTED QUERIES

Nested queries are those queries which have an outer query and inner subquery.So, basically,

the subquery is a query which is nested within another query.

ouUT '!;fgf IERY SUBQUERYorINNER QUERY

SELECT EmployeeName,PhoneNumber

FROM Employee_Info

WHERE City IN( SELECT City <
FROM Office
WHERE County="INDIA");

First the inner query gets executed and the result will be used to execute the outer query.

6. SETOPERATIONS:UNION,INTERSECT,EXCEPT

There are mainly three set operations:UNION, INTERSECT,EXCEPT.Y ou can refer to the image below
o understand the set operations in SQL.

Set Operations

INTERSECT
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UNION:This operator is used to combine the result-set of two or more SELECT statements,

Syntax: SELECTColumnName (s) FROMTablelWHEREcondition UNION
SELECTColumnMName () FROMTableZWHEREcondition;

INTERSECT:This clause used to combine two SELECTstatements and return the
intersection of the data-sets of both the SELECT statements.

Synlax: SELECTColumnName (s) FROMTablelWHEREcondition
INTERSECT
SELECTColumniame (s) FROMTableZWHEREcondition;

EXCEPT:This operator returns those tuples that are returned by the first SELECT
operation, and are not returned by the second SELECT operation.

Syn!ax: SELECT ColumnName {(s) FREOM Tablel WHERE condition
EXCEPT
SELECT ColumnMame (s) FRCOM TakleZ WHERE condition;

Note: UNION, INTERSECT or EXCEPT operations are possible if and only if first SELECT
query and second SELECT query produces same no of columns in same order, same
column names and data type. Otherwise it gives an error.

7.JOINS

JOINS are used to combine rows from two or more tables, based on a related column betweenthose
tables. The following are the types of joins:

INNER JOIN: This join returns those records which have matching values in both
thetables.

FULL JOIN:This join returns all those records which either have a match in the left or
the right table.

LEFT JOIN:This join returns records from the left table, and also those records which
satisty the condition from the right table.

RIGHTJOIN: Thisjoinreturnsrecordsfromtherighttable andalsothoserecords which
satisfy the condition from the left table.
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Refer to the image below.

LD

INNER JOIN

q€_

LEFT JOIN
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Let’sconsider the below Technologies and the Employee_Infotable, to understand the syntax of

joins.

Employee_Info

EmployeelD | EmployeeName | PhoneNumber City Country
0l Shravya 9898765612 Mumbai India
02 Vijay 9432156783 Delhi India
03 Preeti 9764234519 | Bangalore India
04 Vijay 9966442211 Hyderabad | India
05 Manasa 9543176246 Kolkata India
Technologies
TechlD EmplD TechName ProjectStartDate
l ] DevOps 04-01-2019
2 03 Blockchain 06-07-2019
3 04 Python 01-03-2019
4 06 Java 10-10-2019

INNER JOIN or EQUI JOIN: This 1s a simple JOIN in which the result is based on matched data as
per the equality condition specified in the SQL query. This join is used mostly. NATURAL JOIN is a

type INNER JOIN. We can also use it. It also gives same result.

Syntax

SELECT
ColumnName(s) FROM
Tablel

INNER JOIN Table2 ON Tablel.ColumnName=Table2.ColumnName;

Example

SELECT T. TechlD, E.EmployeelD, E.EmployeeName

FROM Technologies T

INNER JOIN Employee_InfoEONT.EmpID=E.EmpID;

TechlD EmployeelD EmployeeName
1 01 Shravya
2 03 Preeti
3 04 Vijay
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FULL OUTER JOIN: The full outer join returns a result-set table with the matched data of two
table then remaining rows of both left table and right table with missing values are filled with NULL

values.

Syntax

SELECTColumnName(s

) FROM Tablel
FULLOUTERJOINTable2ONTable!l.ColumnName=Table2.ColumnName;

Example
SELECTE.EmployeelD . E.EmployeeName, T. TechID

FROM Employee_Info E
FULLOUTERJOINTechnologiesTONE.EmployeeID=T.EmployeelD;

EmployeelD |EmployeeName| TechID

0l Shravya l

02 Vijay NULL
03 Preeti
04 Vijay
05 Manasa
06 NULL

LEFT JOIN: The left outer join returns a result-set table with the matched data from the two tables

and then the remaining rows of the left table with null for the right table’s columns.
Syntax:
SELECTColumnName(s)
FROM Tablel
LEFTJOINTable20NTable | .ColumnName=Table2.ColumnName;

Example:
SELECTE.Employeeld, E.EmployeeName, T. TechlD
FROM Employee_Info E
LEFTJOINTechnologiesTONE.EmployeelD=T.EmpIDID;

EmployeelD EmployeeName TechID

0l Shravya

Vijay

Preeti

Vijay

Manasa

C} Scanned with OKEN Scanner



RIGHT JOIN: The right outer join returns a result-set table with the matched data from the two
tables being joined, then the remaining rows of the right table and null for the remaining left table's

columns.

Syntax:
SELECT ColumnName(s)
FROM Tablel
RIGHTIJOINTable2ONTablel.ColumnName=Table2.ColumnName;

Example:
SELECTE.Employeeld.E.EmployeeName,T.TechID FROM
Employee_Info E
RIGHTJOINTechnologiesTONE.EmployeeID=T.EmpIDID;

EmployeelD EmployeeName TechlD

01 Shravya

03 Preeti

04 Vijay
NULL NULL

8. TRIGGERS

A trigger is a stored procedure in database which automatically invokes when ever a special
event in the database occurs. For example, a trigger can be invoked when a row is inserted into a
specified table or when certain table columns are being updated. So, a trigger can be invoked
either BEFORE or AFTER the data is changed byINSERT, UPDATE or DELETEstatement.
Refer to the image below.

AFTER INSERT - activated after data is inserted into the table
BEFORE UPDATE - activated before data in the table is updated

BEFORE DELETE - activated before data is removed from the table

AFTER DELETE - activated after data is removed from the table
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Syntax:

CREATE TRIGGER[TriggerName]
[BEFORE | AFTER]
{INSERT|UPDATE|DELETE}
on[TableName]

[FOREACHROW]

[TriggerBody]

Explanation of syntax:

Create trigger|[trig
trigger_name.
[belorelalter]: This specilies when the trigger will be executed.
{insertjupdate|delete }: This specifies the DML operation.

on[table_name]:This specifies the name of the table associated with the trigger.
[foreachrow]: This specifies a row-level rigger,i.e. the trigger will be executed for
each row being affected.

[trigger_body]:This provides the operation to be performed as trig

ger_name]:Creates or replaces an existing trigger with the

=

ver 1s [ired.

BEFOREandAFTERofTrigger:

BEFORE triggers run the trigger action before the triggering statement is run.
AFTER triggers run the trigger action after the triggering statement is run.
EXAMPLE:

CREATE TRIGGER nb BEFORE INSERT ON accounts FOR EACH ROW MAEvent*/ Begin
[F:NEW.bal<OTHEN MCondition™/
DBMS_OUTPUT.PUT_LINE('BALANCE IS NAGATIVE.."). M Action®/
END IF:
End:

A trigger called ‘nb’ is created to alert the user when inserting account details with negative balance

value in to accounts table. Belore inserting, the trigger is activated if the condition istrue. When a trigger

9. NORMALIZATION

Normalization is the process of minimizing the redundancy from a relation or set of
relations.

It 1s used to eliminate the Insertion,Update and Deletion Anomalies.

Normalization divides the larger table into the smaller table and links them using
relationship.

Normalization is done with the help of different normal form.
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The inventor of the relational model Edgar Codd proposed the theory of normalization with the

introduction of the First Normal Form, and he continued to extend theory with Second and Third

Normal Form. Later he joined Raymond F. Boyce to develop the theory of Boyce-Codd Normal

Form.In software industry, they are using only up to third normal form and sometimes Boyce-

Codd Normal Form.

TheProblemofredundancy

Redundancy means having multiple copies of same data in the database. This problem arises when a

database is not normalized. Redundancy leads the following problems.

*

+

WastageofMemory:Disk spaceis wasted dueto storingsame copymultiple times.

Storage cost increases: When multiple copies of same data is stored, need more disk
space and storage cost increases.

Update anomaly: When Address of student is stored at several places; a change in the
address must be made in all the places. Changing the address at some places and leaving
other places leads to inconsistency problem.

Insertion Anomaly: The nature of a database may be such that it is not possible to add a
required piece of data unless another piece of unavailable data is also added. Forexample,
a librarydatabase cannot store the details of a new student until that student has taken
atleast one book from the library.

Deletion Anomaly: When some data is deleted, it also deletes other data automatically.
For example, deleting a book details from a library database, it also delete the student

details who have taken the book previously.

10. INF(FIRST NORMAL FORM)

A relation (table)is said tobein first normal form il and only il

Each table cell contains only atomic values(single value).
Each record needs to be uniquely identified by the primary key.

Nanartnaant of COE MDROR
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INF Example:

HTNO

FIRSTNAME

LASTNAME

MOBILE

501

Jhansi

Rani

9999988888
7777799999

502

Ajay

Kumar

RERERRRRRY
T89TRITRIT

503

Priya

Verma

9898989898

Theabovetableis not in 1NFbecause 501 and 502 is havingtwo valuesin mobilecolumn. If we add a new
column as alternative mobile number to the above table, then for 503 alternative mobile number is
NULL.Moreover, if a student has ‘n” mobile numbers, then adding ‘n” extra column is meaningless. It is

better to add extra rows. If we add extra row for each 501 and 502 then the table looks like

HTNO

FIRSTNAME

LASTNAME

MOBILE

501

Jhansi

Ram

9999988888

501

Jhansi

Rani

TT77799999

502

Ajay

Kumar

8888888881

502

Ajay

Kumar

7897897897

503

Priya

Verma

9898989898

But the above table violates primary key constraint. Therefore instead of adding either columns or rows,
the best solution is to split the table into two tables as shown below. If we do as shown below, if a

student having ‘n’ number of mobile numbers also can be added.

HTNO | FIRST LAST HTNO | MOBILE

NAME NAME 501 9999988888
Jhansi Rani 501 7177799999
502 88388888881
502 7897897897
503 9898989898

Ajay Kumar

Priya Verma

11. 2NF (SECOND NORMAL FORM)

A relation is said to bein 2-NFifand only if

¢ It should be in I-NF(First Normal Form)
¢ There should not be any partial functional dependencies

2NF Example:
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The above table is not in 2NF because there exist partial function dependencies. HTNO is a key attribute
in the above table. It every non-key attribute fully dependent on key attribute, then we say it is fully

functional dependent. Consider the below diagram. {Name, DOB, DeptNo, DeptName, Location)

HTNO | Name DOB DeptNo | DeptName | Location
501 Jhansi 30-10- 1998 05 CSE A-Block
502 Ajay 24-12-1999 | 05 CSE A-Block
410 Priya 12-03-2000 04 ECE B-Block
|20 Rahul 30-10-1998 01 CIVIL C-Block
415 Smitha 18-06-1999 04 ECE B-Block

depends on HTNO. But {DeptName, Location} also depends on DeptNo.

It is clear that DeptName and Location not only depends upon HINO but also on DeptNo. So, there

exists partial function dependency. This partial functional dependency can be removed by splitting the

above table into two tables as follows.

HTNO | Name DOB DeptNo
501 Jhansi 30-10-1998 | 05
502 Ajay 24-12-1999 | 05
410 Priya 12-03-2000 | 04
120 Rahul 30-10-1998 0l
415 Smitha | 18-06-1999 | 04

12. 3NF(THIRD NORMAL FORM)

DeptName

DeptNo | DeptName | Location
05 CSE A-Block
04 ECE B-Block
01 CIVIL C-Block

A relation (table)is in third normal form if and only if it satisfies the following conditions:

It is in second normal form

There is no transitive functional dependency
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Transitive functional dependency means, we have the following relationships in the table: A is
functionallydependent on B (A—B), and Bis functionallydependent on C (B—C). In this case, C is

transitively dependent on A via B (A—B and B—C mean A—B—C implics A—C).

INFExample:

Consider the following book details table example:

BOOK_DETAILS

BookID | GenrelD | GenreType | Price

I | Gardening 250.00
2 2 Sports 149.00
3 | Gardening 100.00
4 3 Travel 160.00
5 2 Sports 320.00

The above table is not in 3NF because there exist transitive dependency.In the table able,

BookIDdeterminesGenrelD {BookID—GenrelD)
GenrelDdeterminesGenreType. {GenrelD—GenreType)
| |BookIDdeterminesGenreTypeviaGenrelD. {BookID—GenreType )

It implies that transitive functional dependency is existing and the structure does not satisty third
normal form.To bring this table into third normal form,we split the table into two as follows:

BOOK_DETAILS

BookID | GenrelD | Price
1 1 250.00 GENRE_DETAILS
2 2 149.00 GenrelD | GenreType
3 | 100.00 1 Gardening
A 3 160.00 2 Sports
5 2 320.00 3 Travel

13. BOYCE CODD NORMAL FORM(BCNF)

A relation (table) is said to be in the BCNF if and only if it satisfy the following conditions:

e It should be in theThird Normal Form.

e For any functional dependencyA—B, A should be as uperkey.

e In simple words, it means, that for a dependency A — B, A cannot be a non-prime

attribute, if B is a prime attribute.
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Example:Below we have a Patient table of a hospital. A patient can go to hospital many times to take

treatment. On a single day many patients can take treatment.

PatientID | Name EmaillD AdmittedDate | Drug | Quntity
101 Ram ram@ gmail.com 30/10/1998 A-10 10
102 Jhon jho@ gmail.com 30/10/1998 X-90 10
101 Ram ram@ gmail.com 10/06/2001 X-90 20
103 Sowmya sam@gmail.com (5/03/2002 Y-30 15
102 Jhon Jho@ gmail.com (05/03/2002 A-10 15

In the above table, { PateintID,AdmittedDate ) acts as Primarykey.But if we know the

EmaillDvalue, wecan [ind PatientID value.
ThatisEmailID — PatientID.

In the above dependency, Emailld is non-prime attribute and PatientID is a primeattribute. Therefore
the above table is not in BCNF. In order to bring the table into BCNF, we split it into two tables as

shown below.

PatientID |Name |AdmittedDate |Drug | Quntity PatiemtID | EmaillD

101 Ram 30/10/1998 A-10 |10 101 ram®@ gmail.com
102 Jhon 30/10/1998 X-90 |10 102 Jho@gmail.com
101 Ram 10/06/2001 X-90 |20 103 sam(@gmail.com
103 Sowmya |05/03/2002 Y-30 |15
102 Jhon 05/03/2002 A-10 |15

In other words we can also define BCNF as there should not be any overlapping between candidate keys. If you
consider the original table (before splitting), we can get two candidate keys {PateintID, AdmittedDate

and{ EmaillD, AdmittedDate }.

Patientld AdmittedDate

As there exist overlapping in the candidate keys,the table is not in BCNF. To bring it into BCNF, we split into

two tables as shown above.
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14.4-NF(FOURTH NORMAL FORM)

A relation is said to be in 4-NF il and only if it satisfies the following conditions

e [t should be in the ThirdNormalForm.

e The table should not have anyMulti-valuedDependency.

WhatisMulti-valuedDependency?

A table is said to have multi-valued dependency, if the following three conditions are true.

A table should have at-least 3 columns for it to have a multi-valued dependency.
For any dependencyA — B if there exists multiple value of B for a single value of A,
then the table may have multi-valued dependency. It is represented as A —— B.

In a relation R(A,B,C),if there is a multi-valued dependency between A and B,thenB

And C should be independent of each other.

If all these three conditions are true for any relation (table), then it contains multi-valued
dependency. Themulti-valueddependencycanbe explainedwithanexample. LettheRelationR  containing

three columns A, B, C and four rows s, t, u, v.

s(A) =tUA)=u(A)=v(A)
s(B)=t(B) ands(B) =v(B)

S(C)=u(Clandt(C)=v(C), then thereexist multi-valueddependency.

Example:Consider the below college enrolment table with columns HTNO,Subject and
Hobby.
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Subject :’:
Javh Ch
Cricket Dyt :

Department of CSE, NRCM Page 68

[

(} Scanned with OKEN Scanner



Department of CSE, NRCM Page 69

(} Scanned with OKEN Scanner



Hobby As shown in the above figure, if501 opted forsubjects likeJavaand C# and hobbies of 501 are Cricket and Dancing.
Similarly, If 502 opted for subjects like Python andAndroid and hobbies of 501 wre Chess and Singing, then it can be writtd
into a table with three columns as follows:

HTNO Subject Hobby
501 Java Cricket
501 Java Dancing |
501 C# Cricket
501 Ci#t Dancing
502 Python Chess
502 Python Singing
502 Android Chess
502 Android Singing

Asthereexistmultivalueddependency,theabovetableisdecomposedintotwotablessuch that

HTNO Subject HTNO Hobby
501 Java 501 Cricket
501 CH 501 Dancing
502 Python 502 Chess
502 Android 502 Singing

Now these tables(relations)satisfy the fourth normalform,
15.5NF
A relation is said to be in 5-NFif and onlyil it satisfies the followingconditions

e ltshouldbeintheFourth NormalForm.

e Thetableshould not haveanyjoin Dependencyand joiningshould belossless.

SNF is also known as Project-join normal form (PJ/NF).

A table is decomposed into multiple small tables to eliminate redundancy, and when we re-join the

decomposed tables, there should not be any loss in the original data or shold not create any new data. In

simple words, joining two or more decomposed table should not lose records nor create new records.
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Example:cun.«,-mur a table which contains a record of Subject,Professor and Semesterin three

columns. The primarykeyis the combination of all three columns. No column itself is not a candidate

key or a super key.

In the table, DBMS is taught by Ravindar and Uma Rani in semester4, DS by Sindhusha and Venu in

sem 3. In this case, the combination of all these fields required to identify valid data.

So to make the table into SNF,we can decompose it intot here relations,

Subject | Professor | Semester
C Srilatha
DBMS |Ravindar
DS Sindhusha
DBMS |UmaRani
CN Srikanth
DS Venu

W1 Srinivas

The above table is decomposed into three tables as follows to bringit into 5-NF.

Subject

Professor

C

Srilatha

DBMS

Ravindar

DS

Sindhusha

DBMS

UmaRami

CN

Srikanth

DS

Venu

WT

Srinivas

Semester

Professor

Snlatha

Semester

Subject

a3

Ravindar

C

n

Sindhusha

DBMS

UmaRam

DS

| el

Srikanth

CN

Venu

| L &2

WT

n 2

Srinivas

16.LOSS LESS JOIN DECOMPOSITION
Decomposition of a relation R into R1 and R2 is lossless-join decomposition if at least one of the
following functional dependencies are in F+ (Closure of functional dependencies)

RINR2—R1 OR
RINR2—R2

ConsiderarelationR whichis decomposedinto subrelationsR; and Ra.
ThisdecompositioniscalledlosslessjoindecompositionwhenwejoinR jandRaand if we
get the same relation R that was decomposed.

Forlossless joindecomposition, wealways have: R R,

Department of CSE, NRCM

(} Scanned with OKEN Scanner



Ex'dlll[!le 1:Consider the following relation R( A , B, C ). Let this relationis decomposed
into two sub relations Ri( A, B )and Ro( B, C)

=

R[ RZ

decompose—

L bo | e

Now, let us check whether this decomposition is lossless or nol. For lossless decomposition,
we must have:Rix Rz = R .Now, if we perform the natural join ( ) of the sub relations R
and Rz, we get

A

Thisrelationis sameastheoriginalrelation R.

l
2

Thus, we conclude that the above decomposition is lossless join decomposition. This is
because the resultant relation after joining the sub relations is same as the decomposed
relation. No extraneous tuples (rows) appear after joining of the sub-relations.

Exam[gle 2:Considerthe following relation R( A , B | C ). Let this relation is decomposed
into two sub relations Ri( A, C)and Ro( B, C)

R R R:
C )

decompose—

Now, let us check whether this decomposition is lossless or not. For lossless decomposition,
we must have:Risd R2 = R .Now, if we perform the natural join ( =) of the sub relations R
and Rz, we get

A

ThisrelationisnotsameastheoriginalrelationR.

Thus, we conclude that the above decomposition is not lossless join decomposition. This is
because the resultant relation after joining the sub relations is not same as the decomposed
relation. Extraneous tuples (rows) appear alter joining of the sub-relations.
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PROBLEMS

ConsiderarelationR isdecomposed intotwo sub relationsRjandRo.

« Ifall the followingconditions satisfy, thenthedecomposition is lossless.
« [Ifanyof theseconditions fail,then thedecomposition is lossy.

Condition-01:Unionofboththesubrelationsmustcontainalltheattributesthatarepresent in the
original relation R.

] R,UR= R |

Condition-02:Intersectionotboththesubrelationsmustnotbenull. Inotherwords.there must
be some common attribute which is present in both the sub relations.

| RINR2 #0 |

Condition-03:Intersectiono fboththesubrelationsmustbeasuperkeyofeitherR jorRor both.
SRR e E R EE R EEEEEEEEEEEEEEEEEEEEEEEEEEEE TR
Problem-01:ConsiderarelationschemaR(A,B,C,D)withthe functionaldependencies A — B

and C — D. Determine whether the decomposition of R into Ry (A, B)and R2(C , D) is
lossless or lossy.

Solution:To determine whether the decomposition is lossless or lossy, we will check all the
conditions one by one. If any of the conditions fail, then the decomposition is lossy otherwise

lossless.
Condition-01:Accordingto condition-O1,union ofboththe subrelations must containallthe
attributes of relation R. So, we have:

Ri( A, B)URy(C,D) = R(A,B,C,D)
Clearly, union of the sub relations contains all the attributes of relation R. Thus, condition-01
satisfies.
Condition-02:According to condition-02, intersection of both the sub relations must not be
null. So, we have-

Ri(A,B)NR:(C ,D) = D
Clearly, intersection of the sub relations is null.So, condition-02 fails. Thus, we conclude that
the decomposition is lossy.

Aok e ok e sl ol o obe ok ok sk o ole ol e o e e e ok sk o e e e e e o ol o ok o o o e ok e e e e o ok sk o ook o e e e o e o e o e o e ool ok ol o o e sk ok

Problem-02:ConsiderarelationschemaR( A, B,C,D)withthefollowingfunctional dependencies
A— B B—C C—D D—B

Department of CSE, NRCM Page 73

CX Scanned with OKEN Scanner



[i—=F

Determinewhetherthe decompositionol RintoRi( A , B ), Ra(B, C) and R3(B .D )is lossless or
lossy.

. .

e

StrategvtoSolve: Whenagivenrelationisdecomposedintomorethant wosubrelations, then
e Considerany onepossiblewaysinwhichtherelationmighthavebeendecomposed into those
sub relations.
First,dividethe givenrelationintotwosub relations.
« Then,dividethesubrelationsaccordingtothesubrelationsgiveninthequestion. As a
thumb rule, remember-
Anyrelation can bedecomposed onlyinto two sub relations at a time.

ConsidertheoriginalrelationR wasdecomposedintothe givensubrelationsas shown:
R(A,B.C,D)

Todeterminewhetherthedecompositionis losslessor lossy,
¢  Wewill check all the conditions onebyone.
o lfanyof theconditions fail,then thedecompositionis lossyotherwise lossless.

Condition-01:According to condition-01, union of both the sub relations must contain all the
attributes of relation R. So, we have

R'(A,B,C)URi(B.D) = R(A,B,C.D)
Clearly, union of the sub relations contains all the attributes of relation R. Thus, condition-01
satisfies.

Condition-02: According to condition-02, intersection of both the sub relations must not
benull. So, we have

R'( A, B, C)NRiy(B.D) = B
Clearly,intersectionofthesubrelations isnotnull. Thus.condition-02 satisfies.

Condition-03: According to condition-03, intersection of both the sub relations must be
thesuper key of one of the two sub relations or both. So, we have-
R'( A, B, C)NRiy(B.D) = B
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Now, the closure of attribute B is: B'={B.C.D} So,
« Attribute’ B’ cannotdetermineattribute* A’ofsubrelation R’
« Thus,itisnotasuper keyofthe sub relation R”.
e Attribute*B’ candetermineall theattributesofsubrelation Rs.
« Thus,it is a super keyofthe sub relation Rs.

Clearly,intersectionofthesubrelationsisasuperkeyofoneofthesubrelations. So,
condition-03 satisfies. Thus, we conclude that the decomposition is lossless.

Decomposition of R'(A, B.C) intoR, (A, B)andR»(B.C)-

Todeterminewhetherthedecompositionis losslessor lossy,
«  Wewill check all the conditions onebyone.
« Ifanyof the conditions fail, then thedecomposition is lossyotherwise lossless.

Condition-01: According to condition-01, union of both the sub relations must contain all the
attributes of relation R, So, we have

Ri( A, B)JUR2 B, C) = R'(A,B, C)
Clearly, union of the sub relations contain all the attributes of relation R*. Thus, condition-01

satisfies.

Condition-02: According to condition-02, intersection of both the sub relations must not
benull.
So, wehave
Ri( A, B)NRx( B, C) = B
Clearly,intersectionofthesubrelations isnotnull. Thus,condition-02 satisfies.

Condition-03: According to condition-03, intersection of both the sub relations must be
thesuper key of one of the two sub relations or both. So, we have
Ri( A, B)NRa( B, C) = B

Now, the closure of attribute B is:  B™={B.,C.D} So,

« Attribute’B’cannotdetermineattribute* A ofsubrelation R;.

« Thus,itis nota superkeyofthe sub relation R;.

« Attribute'B’ candetermineall theattributesofsubrelation Ra.

o Thus,it is a super keyofthe subrelation Ra.

Clearly,intersectionofthesubrelationsisasuperkeyofoneofthesubrelations.So, condition-03

satisfies. Thus, we conclude that the decomposition is lossless.
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17. CLOSURE OF AN ATTRIBUTE SET:

The set of all those attributes which can be functionally determined from an attribute
set is called as a closure of that attribute set. Closure of attribute set { X} is denoted as { X},

StepstoFindClosureofanAttributeSet:Followingstepsarefollowedtofindthe closure of an
attribute set:

Step-01: Addtheattributescontainedintheattributesetforwhichclosureisbeing calculated to the
result set.

Step-02:Recursivelyaddtheattributestotheresultsetwhichcanbe functionallydetermined from the
attributes already contained in the result set.

Questionl: ConsiderarelationR(A,B,C,D.E,F,G)withthefunctional dependencies
A— BC, BC—DE, D— F, CF— G
Findtheclosureof{ A}, {D] and{B,C ] attributesandattributesets
Solution:
Closureof attributeA:
A'={A}
={A,B,C} (UsingA—BC )
={A.B,C.D,E] (UsingBC —DE)
=| A,B,C,D,E[F] (UsingD—F)
={A,B,C,D,EFG) (UsingCF— ()
Thus,
A'={A,B,C,D,E F,G}

ClosureofattributeD:
D'={ D}
=1 D, F}( UsingD— F)
WecannotdetermineanyotherattributeusingattributesDandFeontainedintheresultset. Thus,
D'={D,F}
Closureof attributeset{B, C
[ B,CJ)'={B,C}
={ B,C,D,E} (UsingBC—DE)
={ B,C,D,EF] (UsingD—F)
={B,C,D,EF G| ( UsingCF— G)
Thus,
B,C)y={B,C,DE, F,G}
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Question2:Considerthegivenfunctionaldependencies
AB— CD AF— D DE—F C—-G
Findtheclosureol {AB}, {A, F}.{B, G }and {C, F}

Solution:

SUIeQ

{AB}'={ A B}
={A,B,.C,D] (UsingAB— CD)

={A,B.C.D.G| (UsingC— G)
Thus {AB}'={ A,B.C.D. G}

Clusurunl' {C, F}:
|CF}'={ C,

(UsingC— ()

(Using F— E)

(UsingG—A)
[_. LEFG | (UsingAF— D)

Thus,{ CF}* {A.(_ .D.E.F.G}

Closureof {B, G}:

{BG }'={B, G |
={ A,BG | (UsingG—A)

={A,B.C.D.G} (UsingAB— CD)
Thus,{ BG }'={ AAB,C,D .G}

Al a f Tl

1S

{AF)'={ A F )
={ A,D, F) (UsingAF— D)

={ A,D, E F)} (Using F—= E)
Thus,{ AF}'={ A.D ,E, F}

18. FINDING THE KEYS USING CLOSURE

&.!III!IE h’!.l:"
[ftheclosureresultolfanattributesetcontainsalltheattributesoftherelation, then that attribute set is
called as a super key of that relation.

o  Thus,wecansay,* Theclosureofasuperkeyistheentirerelationschema.”

Example:In the above example (Question 1),
» Theclosureof attribute A is theentirerelation schema.
e Thus.attributeA is asuper keyfor that relation.
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« Il there exists no subset of an attribute set whose closure contains all the attributes of
the relation, then that attribute set i1s called as a candidate key of that relation.
Example:Inthecaboveexample(Question |),
« Nosubsetof attribute A contains alltheattributesofthe relation.

o Thus,attributeA is also a candidatekeyfor that relation.

Finding Candidate Keys From a Relation:

Wecan det erminethecandidatekeys ofa givenrelation usingthe followingsteps-
Step-01:Determineallessentialattributesolthegiven relation

» EssentialattributesarethoseattributeswhicharenotpresentonRHSofanyfunctional
dependency.

« Essentialattributesarealwaysapartofeverycandidatekey. Thisisbecausethey cannot
be determined by other attributes,

Example:LetR(A,B.C.D.E.F)bearelationschemewiththefollowingfunctional
dependencies: A — B,C — DandD — E.

The RHS of all the above functional dependencies contain only B, D and E. The
attributeswhicharenotpresentonRHSofanyfunctionaldependencyare A,CandF. So,
essential attributes are: A, C and F.

Step-02:Determiningallnon-essentialattributesusingessentialattributes

¢ TheattributesoftherelationthatarepresentinR HSarenon-essentialattributes. They can be
determined by using essential attributes.
¢  Now,lollowingtwocasesarepossible-
« Case-01:Ifallessentialattributestogethercandetermineallremainingnon-essential
attributes, then
o Thecombinationofessentialattributesis thecandidatekey.
o Itis the onlypossible candidatekey.
o Case-02:1fallessentialatributestogethercannotdetermineallremainingnon-
essential attributes, then-

s Thesetofessentialattributesandsomenon-essentialattributeswillbethecandidate key(s).
o Inthiscase,multiplecandidatekeysarepossible.
» Tolindthecandidatekeys.wecheckdifferentcombinationsofessentialandnon-

essential attributes.
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PROBLEMS ON FINDING CANDIDATE KEYS

Problem-01: LetR=(A,B.C,D.E F)bearelationschemewiththefollowing

dependencies:C—F,E—-A EC—DandA—B. Findthecandidatekey.Also, determine the
total number of candidate keys and super keys.

Solution: wewillsi ndcandidatekeysof thegivenrelationinthefollowingsteps-

Step-(01:Determineallessentialattributesofthegiven relation.

« Essentialattributesolthe relationare: C andE.
» So.attributes C and Ewill definitelybeapart ofeverycandidate key.

Step-02:Now,wewillcheckiftheessentialattributestogethercandetermineallremaining non-
essential attributes. To check, we find the closure of CE. So,

{CE }* ={C.E}
={ C,E,F} (UsingC—F)
={A,C.E.F) (UsingE—A)
={A,C.,D.E.F] (UsingEC— D)
={A,B,C,D,EF] (UsingA—B)

WeconcludethatCEcandeterminealltheattributesofthegivenrelation.So, CEistheonly possible
candidate key of the relation.

TotalNumberofSuper Kevs-

Therearetotalfattributes inthegiven relationofwhich-
s ThereareZessentialattributes-Cand E.
Remaining4 attributesarenon-essential attributes.
Essential attributes will be definitelypresent in every key.
Non-essential attributesmayor maynot bepresent ineverysuperkey.
C E ABDF
Essential attributes  Non-Essentialattributes

So,numberofsuperkeyspossible=2x 2x 2x 2=16.Thus totalnumberofsuperkeys possible = 16.

Problem-02: ConsidertherelationschemeR(E.F.G,H.I.J,K.L.M.N)andtheset
offunctionaldependencies: lE, F} — | G}, { F} — {1, ]}, 'E.H} — { K.L},
K} — | M} and {L}— {N}.Determine thecandidatekey(s).
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Solution: wewillfind candidatekeys ofthegivenrelation inthe following steps-

Step-01:Determineallessentialattributesofthegiven relation.

» Essentialattributesof the relationare-E Fand H.
» So.attributes E, Fand Hwill definitelybeapart of everycandidatekey.

Step-02:

+  We will check if the essential attributes together can determine all remaining on-
essential attributes.
e To check,we find the closure of EFH.

So, we have-

{EFH }"={E, F,H}
~{E.F,G H| (UsingEF — G)
={E.F,GH.IIJ} (UsingF—1J)
={E,F,GH., I K. L} (UsingEH— KL)
={E.FFGHILJKLM,] (Using K— M)
=/ E,F, GH.I, ILK.L, M, N}( UsingL— N)

We conclude that EFH can determine all the attributes of the given relation. So, EFH is the
only possible candidate key of the relation.
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