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| RDBMS
CONSTRAINTS

Rules that ensure the accuracy,
reliability and integrity of data in

RBBM S :

or,J.‘_
/

a database.

TYPES OF CONSTRAINTS

00 9@ (3

PRIMARY KEY UNIQUE NOT NULL
Uniquely !dentn:]Ts each Ensuresfall \.Iralues ina co'lumn Encilfcc s colinsatansat
row in a table. or set of columns are unique. Rae: ailILn L vilua:
No NULL values allowed. Allows NULL values.
Example Example Example
Each StudentID is unique. Email must be unique Name must be provided.
No two students can have for every user. It cannot be left empty.

the same Student!D.

SQL Example SQL Example SQL Example

StudentID INT Email VARCHAR(100) Name VARCHAR(50)

PRIMARY KEY UNIQUE NOT NULL
CHECK FOREIGN KEY DEFAULT

Ensures that all values in a Ensures referential integrity Sets a default value for a
column satisfy a specific by linking one table to column when no value is
condition. another. specified.

Example Example Example

DeptID in Employee table

Age must be greater e
must exist in Department

Status will be ‘Active’

than or equal to 18. £ by default.

SQL Example SQL Example SQL Example

Age INT DeptID INT Status VARCHAR(20)
CHECK (Age >= 18) SEESRENCES  Departnent (DeptID) DEFAULT 'Active’

REFERENTIALINTEGRIT Y (FOREIGN KEY)
WHY CONSTRAINTS MATTER?

Department Employee
@ Maintain data accuracy and consistency DeptiD | DeptName Em.p:iD EmpName | DeptiD
& Prevent invalid or duplicate data 1 i IT i 101 ' Asha i 1
& Enforce business rules 2 HR —J_’ 102 Ravi 2
& Ensure referential integrity between tables 3 Sales 103 Neha ‘ 1

ke Together, constraints help build a strong and reliable database. @
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o— | WHYWE
L‘Z;@ USE CONSTRAINTS?

—— AND ITS TYPES ———

Data Constraints are rules applied to table columns
to ensure the accuracy, consistency and integrity of data in a database. ¢

S

Maintain consistency
across the database

9

Prevent invalid
or duplicate data

Ensure
data accuracy

PRIMARY KEY

Uniquely identifies each row

®,

Enforce business

rules

TYPES OF DATA CONSTRAINTS

2 o
e

Ensures all values in a

NOT NULL

Ensures a column

.«-o

CHECK

Ensures that all

valuesin a

in a table. column or set of columns cannot have a column satisfy a specific
No NULL values allowed. are unique. NULL value. condition,
Allows NULL values.
Example Example Example Example
' StudentID Name Age | Email Name Age
1 Asha 20 asha@email.com Asha 21
2 Ravi 2 ravi@email.com Ravi 18
3 Neha 22 neha@email.com Neha 25
SQL Example SQL Example SQL Example . SQL Example
]
(
StudentID INT Email VARCHAR(109) Name VARCHAR(5@) Age INT
PRIMARY KEY UNIQUE NOT NULL ; CHECK (Age »>= 18)
(5] FOREIGN KEY (6 @  comeosime key
c : ol st il A primary key that consists
A anlalligl il Ll i i DEFAULT of two or mere columns.

friinigfonie salile tofand Ger. Sets a default value for a column

Example when no value is specified. Example
Departmernt Employee
- i Example: OrderlD ProductID Quantity
DeptiD  Depthame EmplD EmpName DeptiD
Status 101 1 2
1 T — | 01 _dasha 1
- Active 101 2 1
2 HR 102 Ravi 1
Active 102 1 3
3 Sales 103 Neha 2
Inactive
SQL Example SQL Example
SQL Example
DeptID INT

FOREIGN KEY (DeptID)
REFERENCES Department(DeptID)

Status VARCHAR(2@)
DEFAULT 'Active’

PRIMARY KEY (OrderID, ProductID)

KEY POINTS HOW CONSTRAINTS WORK?

Constraint Ensures Allows NULL?
@ Constraints help in maintaining valid = Pri mar;r Key Unique + Mot NULL Mo
2 B S (| [ | s E
@ They reduce errors and improve Ent:rielr:aata 9331555;:::5 Vas':*i 2:‘3 a2 Veliss ot Ein e
database performance. \L' Foreign Key Referential integrity Yes
@ Constraints are enforced by the DBMS Default Default value sat Yas
when data is inserted or updated. Invalid Data Composite Key Uniqueness of combination Mo

Rejected



y

&= OPERATIONS ON TABLE

— WITH CONSTRAINTS -—

Constraints enforce rules on data. When we perform operations
on a table, these rules are checked to maintain
accuracy, consistency and integrity.

SAMPLE TABLE: STUDENT

CREATE TABLE Student ( CONSTRAINTS IN THIS TABLE DEPARTMENT TABLE
(REFERENCE)
RollNo INT (PRIMARY KEY, L PRIMARY KEY (RolINo) = Uniguely identifes each row No NULL, naduplicats. %
Email VARCHAR(18@) UNIQUE, DeptiD  DeptMame
Name VARCHAR(50) NOT NULL, * UNIQUE (Email) - All emails must be unigue. i A i =
Age INT CHECK (Age(==iig), @ NOT NULL (Name) - Mame cannot have NULL value.
DeptID INT 2 HR
FOREIGN KEY (DeptID) REFERENCES Department(DeptID) @) CHECK (Age >= 18) - Age mustbe 18 or grester. " .,
ales
) C'o FOREIGN KEY (DeptID) - DeptiD must exist in Department table.
——e QOPERATIONS AND EFFECT OF CONSTRAINTS »—
o EXAMPLE INSERT RESULT REASON
(F s ) INSERT INTO Student
p .l . ° SRCEREE All constraints satisfied.
VALUES (1@1, ‘asha@email.com', ‘Asha’, 28, 1); Row inserted.
_0 INSERT INTO Student o Failed Violates PRIMARY KEY
INSERT VALUES (161, 'ravi@email.com', 'Ravi', 21, 2); Duplicate RollNo. (RollNo must be unique).
OPERATION INSERT INTO Student e Failed Violates UNIQUE constraint
VALUES (182, 'asha@email.com', 'Asha', 22, 1); Duplicate Email. (Email must be unigque).
Adds new rows
into the table. INSERT INTO Student € Failed Violates NOT NULL
VALUES (182, ‘neha@email.com', NULL, 19, 1); MULL in Name. (Name cannot be NULL).
INSERT INTO Student € railed Violates CHECK constraint
VALUES (184, 'nehal@email.com', 'Neha', 17, 1);: Age less than 18. (Age == 18).
INSERT INTO Student o Failed Violates FOREIGN KEY
VALUES (185, ‘'karan@email.com”, ‘Karan', 20, 99); Invalid DeptID. (DeptID 99 does not exist).
UPDATE Student SET Age = 22 WHERE RollNo = 101; 0 i Age remains >= 18,
Row updated.
4
UPDATE Student SET Email = ‘ravi il.com' ;
it e paviigenall Scon o Failed Viclates UNIQUE constraint,
UPDATE WHERE RollMNo = 182; Duplicate Email.
OPERATION UPDATE Student SET Name = NULL WHERE RollNo = 181; (&9 Failed Violates NOT NULL constraint,

’ ) NULL in Name.
Modifies existing E

rows in the table. UPDATE Student SET Age = 15 WHERE RollNo = 103; (3 Failed Violates CHECK constraint.
Age less than 18,

UPDATE Student SET DeptID = 99 WHERE RollNo = 101; (€ Failed Violates FOREIGN KEY constraint.
Invalid DeptID.

E DELETE FROM Student WHERE RollNo = 1@1; Q Success No constraint violation.

-l Row deleted.

m DELETE FROM Department WHERE DeptID = 1; g Failed DeptlD = 1is used in Student table,
DELETE Referential integrity error. (If ON DELETE RESTRICT)

OPERATION

Removes rows DELETE FROM Department WHERE DeptID = 1; @ success Mowlggl Preign'key has

from the table. Row deleted. ON DELETE CASCADE.

HOW CONSTRAINTS AFFECT OPERATIONS COMMON CONSTRAINTS USED _o KEY TAKEAWAY

@ Prevent invalid data from being inserted. A& PRIMARY KEY - Uniquely identifies a row. § :

Every operation (INSERT, UPDATE,
j Stop updates that break data rules. * P - Egragaiigaigreaique DEL?TEF; is checked against the
: ! ? : @ NOT NULL - Disallows NULL values. constraints of the table.
ﬁ Restrict deletions that may break relationships. = Bt ; ” If a rule is broken, the operation
@ CHECK - Ensures values satisfy a condition.

@ Maintain accuracy, censistency and is rejected to keep the data
integrity of the database. é) FOREIGN KEY = Ensures referential integrity. reliable and consistent.

0 Constraints + Operations = Reliable Data o



VIEWS INDBMS (===

NEED & ADVANTAGES vew )

A VIEW is a virtual table based on the result of a SELECT query. L

It does not store data physically. —
& User/Applications

WHAT IS AVIEW? EXAMPLE
Base Table: EMPLOYEE View: EMP_VIEW
e AVIEW is a named, stored SELECT query. EmplD _ Name Dept|D | Salary EmplD Name Salary
101 Asha 1 45000 ? 101 Asha 45000
e [t presents data from one or more tables :
P 102 Ravi 1 50000 Shounggol 102 Ravi | 50000
in a specific way. selected columns)
103 Neha 2 48000 103 Neha 48000
® [t provides a logical way to represent data. 104 Karan 2 52000

CREATE VIEW EMP_VIEW AS SELECT EmpID, Name, Salary FROM EMPLOYEE;

L ]

. NEED FOR VIEWS

1. SECURITY 2. SIMPLICITY 3. DATA ABSTRACTION 4. DATA INDEPENDENCE 5. REUSABILITY
Hide sensitive data Simplify complex Provide a level of Changes in base tables A view can be reused
by giving access queries and present abstraction; users see do not affect the in multiple queries,
only to required data in a user-friendly what they need, not application if view reports and
columns or rows. manner. how data is stored. structure remains same. applications.

ADVANTAGES OF VIEWS gag

1. ENHANCED SECURITY 4. CONSISTENT DATA PRESENTATION

Restrict access to sensitive data. = ;—'. ” | Views ensure consistent presentation
Users see only the data they are _o of data across different users and
authorized to access. applications.

2. SIMPLIFIED DATA ACCESS

E Complex joins and calculations
m can be encapsulated in a view.
Users can query the view
instead of writing complex SQL.

5. REDUCED DATA REDUNDANCY

Data is stored in base tables only.
Views do not store data, saving
storage space.

6. IMPROVED PRODUCTIVITY

Developers can build views once and
use them repeatedly, saving time and

(- 3. DATA ABSTRACTION
Users are insulated from changes

[ O | in the underlying tables.
Only the view definition needs
to be updated.

&0

effort in writing queries.

EXAMPLE USE CASES ( UPDATABILITY OF VIEWS IMPORTANT NOTE

Views can be updatable if:

® HR department can view only employee details A View is a virtual table.

without salary. @ They are based on a single table
& They do not use DISTINCT, GROUP BY,
aggregate functions, etc.

Any change in the base table
data is reflected in the view
automatically.

® Managers can view department-wise summaries.

e Applications can use views to fetch required
data easily. £ Otherwise, they are read-only.

Views provide security, simplicity and abstraction,
making database systems more powerful and user-friendly.




VIEWS IN DBMS

TYPES OF VIEWS

A view is a virtual table based on the result of a SELECT query.
Views can be of different types based on their function and characteristics.

STUDENT DEPARTMENT SALARY
RollNo Name DeptiD I City DeptiD DeptName HOD RollNe Salary
L Aihg 1 Funey N o 1 Computer Science Dr. Mehta " 1t 5%
102 Rawi ! Mumbai { 102 50000
| 2 Electroni DrR i
103 Neha 2 Nagpur | R e { 103 48000
104 Karan 2 Pune I ‘: 104 52000
b f 7 L AU L PR _\:’ T
i : ;
D SIMPLE VIEW ©® O compLEXViEW DERIVED VIEW

= a

A view based on multiple tables
using JOIM.
It combines data from related tables.

A view based on expressions,

Avi n a singl le. T i
view based on a single table calculations or derived celumns.

It may include some or all columns
of the table.

Example SQL

Example QL Example SGL

CREATE VIEW VW_SALARY_BONUS AS
SELECT RollNe, Salary,

Salary * @.10 AS Bonus
FROM SALARY;

CREATE VIEW VW_STUDENT AS
SELECT RollNo, Name, City
FROM STUDENT;

CREATE VIEW VMW_STUDENT_DEPT AS

SELECT $.RollNo, $.Mame, D.DeptName

FROM STUDENT 5

JOIN DEPARTMENT D ON S.DeptID = D.DeptID;

Result (View Output)
- Result [View Output) Result (View Output)
RollMo Name City
4 RollNo MName Depthame RollNo Salary Bonus
101 Asha Pune
: & 101 Asha Computer Science 101 45000 4500
102 Rgp Mugsd 102 Rawvi Computer Science 102 S0000 5000
103 Nefla Naggl 103 Neha Electronics 103 48000 4800
104 Karan Pune 104 Karan Electronics 104 52000 5200
(4] AGGREGATE VIEW © 2  NuNEvVIEW MATERIALIZED VIEW

A view defined within ancther query.
(Also called subquery in FROM clause)

A view whose result is physically stored.
It is a snapshot of data at a point of time.
(Supported in some DEMS)

& view that uses aggregate functions
like COUNT(), SUM(), AVG(), etc.

Example SQL

CREATE VIEMW

VW_DEPT_SUMMARY AS

SELECT D.DeptName, COUNT(S.RollNo) AS TotalStudents,
AVG(SALARY) AS AvgSalary

= D.DeptID

AvgSalary
47500.00

S0000.00

SUMMARY COMPARISON

Uses
Hide columns, simplify data
Combine related data
Computed columns

Summary / Reports

FROM STUDENT S

JOIN DEPARTMENT D ON 5.DeptID

JOIN SALARY 5A ON 5.RollNo = SA.Rollho
GROUP BY D.DeptName;

Result (View Output)

DeptName TotalStudents
Computer Science 2
Electronics 2

View Type Based On
Simple View Single table
Complex View Multiple tables (JOIN)
Derived View Expressions / Calculations:
Aggregate View Aggregate functions
Inling View Subguery in FROM

Materialized View

Guery result snapshot

o Views make databases more secure, flexible and user-friendly by showing the right data in the right way.

Temporary result sat

Performance improvement

Example SQL

SELECT V.Name, V.Salary
FROM (SELECT S.Name, SA.Salary
FROM STUDENT S
JOIN SALARY 5A DN 5.RollMNe = SA.RollNo)

W

WHERE V.Salary > 48800;

Result (Qutput)
Name

Ravi

Karan

Updatable

Yes

Semetimes
Sometimes

No

No

Salary

50000

52000

Stores Data Physically Example

Ho VW_STUDENT
He VW_STUDENT _DEPT
No VW_SALARY_BONUS
No VYW_DEPT_SUMMARY
Mo (Used inside query)
Yas MV_SALARY_SUM

Example SQL (Oracle Syntax)

CREATE MATERIALIZED VIEW MV_SALARY_SUM
BUILD IMMEDIATE

REFERSH COMPLETE ON DEMAND

AS

SELECT DeptID, SUM(Salary) AS TotalSalary
FROM SALARY S

JOIN STUDENT ST ON S.RollNo
GROUP BY DeptID;

= 5T.RollNo

Result (View Output)
Deptil TaotalSalary
1 95000
2 100000

g‘ KEY TAKEAWAY
]
(]

They provide data abstraction, security,
and simplify complex queries.

Different types of views serve different
purposes in database systems.

5
S

Gl

Views do not store data (except materialized views).



. INDEX IN DBMS

An Index is a database object that improves the speed of data retrieval
operations on a table, at the cost of additional storage space.

WHAT IS AN INDEX? NEED FOR INDEX

e Anindex is a data structure that Faster Data Retrieval
improves the speed of searching Indexes reduce the number of disk I/O operations

ol ickly locati X _
and retrieving rows from a table. by quickly Thga G ired fif

BOOK INDEX

Improved Query Performance
® Indexes are like the index of a book, Speeds up SELECT queries, especially on large tables.
which helps find the desired topic

without scanning every pagN Efficient Sorting &/Groupifg

Helps in ORDER BY, GROUP BY and DISTINCT

¢ Indexes are automatically used by operations.

Faster Joins
Indexes an join columns improve the performance
of JOIN operations.

the DBMS when they can improve
the performance of a query.

Enforce Uniqueness
Unique indexes help in enforcing PRIMARY KEY
and UNIQUE constraints.

TYPES OF INDEXES

PRIMARY INDEX

Index is created on the
primary key of an ordered
file (usually on clustered
data). One primary index

UNIQUE INDEX

Ensures all values in the
indexed column(s) are
unigue. Allows at most
one NULL value.

©

CLUSTERED INDEX

The data rows are stored
in the order of the
clustered index key.
Only one clustered index

NON-CLUSTERED
INDEX

Index is created on a
column that does nat
define the physical order

COMPOSITE INDEX

Index is created on

two or more columns.

6/

FULL-TEXT INDEX

Used to search text
within large text data
(varchar, char, text).
Supported in some DBMS

per table. per table. of data. (MySQL, SQL Server).
’ Inde:x AN\ Unique Clustered Non-Clustered T T Index
RollNa  Name Girhos [ “Email ] Index Deptid  Name  Index(DeptiD} RollNo | Mame | Index (Name)7|OCPUD | Hama dissiDectl0, Name)
| eV | ! l | !, :
s AN : ¢ hsha 7 1, Asha
0 MAsha ‘ m | ai@x.com J | | 1 Asha i 101 Asha | asha. | o[ |
02 Ravi +{ 102 | bi@x.com =] 1 Ravi 102 Ravi —* lcamJ I 1 Ravi | MR |
103 Meha ! | 103 c@rcom [ ] 2 Neha 103 Meha [ Ea p 2 Heka v 2, Neha
e — n2 | ; ' : -
104 Kaan |+ 104 NULL d | 2 Karan { 104 Karen *| Ravi | 2 Karan | L g garn |

= Useful for multi-calumn
search conditicns

+ Optimized for text search

+ Supparts natural language
search

+ Data and index are stored
separately

ADVANTAGES OF INDEXES

+ Data physically stored
in index order

+ Enforces uniqueness
+ Used for UNIQUE constraint

+ Built on primary key
= Data is stored in scrted order

.'-"

7 il ; Sa" 2

2

Px 1 5 ) ok
Faster Data Retrieval Improved Query Efficient Sorting & Better Scalability = | Enforce Constraints Better User
Greatly reduces the Ferfmiggice FrngHo Maintains good Helps enforce PRIMARY Experience
time taken to search Speeds up complex Helps in ORDER BY, perfarmance even KEY and UMIQUE Applications become
and retrieve data, queries, joins, sorting GROUP BY and as data grows. constraints efficiently. faster and more

and filtering. DISTINCT operations. responsive.

EXAMPLE

Create Mon-Clustered Index

IMPORTANT POINTS

Indexes improve read performance but may slow dewn INSERT, UPDATE, DELETE
operations.

Indexes require extra storage space. CREATE INDEX idx_name ON Student(Name);
Too many indexes can degrade overall performance.

Always create indexes on columns used in WHERE, JOIN, ORDER BY, GROUP BY
clauses.

Create Composite Index

CREATE INDEX idx_dept_name ON Student(DeptID, Name);

il

The DEBMS automatically decides whether to use an index or not.

O

Indexes are powerful tools to boost database performance,
but they should be used wisely and only when needed.



Example Tables
S Q I ' 0 I N s STUDENT (S) DEPARTMENT (D)
D DeptiD

Name DeptlD DeptName
Combine rows from two or more tables ' A"‘f’ £ 10 Computer
based on a related column between them. 2 b e 20 Electranics
3 Neha 30
40 I
4 Karan NULL
SYNTAX
SELECT columns B Biue : Table 1(STUDENT)
FROM Tablel [JOIN TYPE] JOIN Table2? [ Green : Table 2 (DEPARTMENT)
ON Tablel.column = Table2.column; | Gray : No Match
* TYPES OF JOINS °
INNER JOIN LEFT JOIN E) RIGHT JOIN g3 FULL OUTER JOIN
Returns only matching rows Returns all rows from the Returns all rows from the Returns all rows when there is a
fram both tables. left table (S5) and matching right table (D) and matching match in either left (S) or right (D)
rows from the right table (D). rows from the left table (S). table. Unmatched rows are NULL.

SELECT * FROM Student 5 SELECT * FROM Student S SELECT * FROM Student S5 SELECT * FROM Student 5
INNER JOIN Department D LEFT JOIN Department D RIGHT JOIN Department D FULL OUTER JOIN Department D
ON 5.DeptID = D.DeptID; OM S.DeptID = D.DeptID; ON 5.DeptID = D.DeptID; ON 5.DeptID = D.DeptID;
o [Resutt [Rosult
(] Name Deptll | DeptName v} Mame DeptlD  Depthame 1] Name DeptlD DeptName [=] Mame DeptiD DeptMame
1 Asha 10 Computer 1 Asha 10 Computer 1 Asha 10 Computer 1 Asha 10 Computer
2 Ravi 20 Electronics 2 Ravi 20 Electronics 2 Ravi 20 Electronics | 2 Ravi 20 Electronics
g 3 Neha 0 NULL NULL  NULL 40 i 3 MNeha 30 NULL
4 Karan MULL MULL 4 Karan NULL NULL
MULL NULL 40 T
B} crossJoiN B3 seLrioin NATURAL JOIN
Returns the Cartesian product Joins a table with itself. Automatically joins tables using all columns
of both tables. Useful for hierarchical data. with the same name and data type.

EMPLOYEE (E) ’ TABLE A TABLE B
1 Alice MULL R 4
! G 1 Asha 1 Pune
Bob 1 :

2 —
3 == 1 \_/ 2 Ravi 2 Mumbai
sQL
Q 4 David 2 3 Neha 4 Maggur
SELECT * FROM Student S sqQL
CROSS JOIN Department D; [ sqL |
SELECT el.Name AS Employee, e2.Name AS Mamager
=D (otal Rows = 4 x 3= 12) FROM Employee el SELECT * FROM TableA
LEFT JOIN Employee e2 NATURAL JOIN TableB;

D N DeptiD N
't s SoRRe ON el.ManagerID = e2.EmpID;

1 Asha 10 Computer m

1 Asha 20 Electronics o Name City
1 Asha 40 T Employee Manager NdLL | 1 Ashe Para
2 Ravi 10 Computer ‘ Alice Narger Alice 2 Rawi Mumbai
Bob Alice Alice ' -
L
David Bolo Bob
JOIN TYPES COMPARISON KEY TAKEAWAYS
e :
: LeftTable < Right Table Unmatched
piniyre hotchos Rows l Rows Rows Included? @ INMER JOIN returns only matching rows.
INNER JOIN Only matches Yés Yes Ne LEFT JOIN returns all from left, matched from right.
LEFT JOIN Al left + matches Yes { Yes Leftenly RIGHT JOIN returns all from right, matchied from left,
RIGHT JOIN Ml right + matches: yas e Hight only FULL OUTER JOIN returns all rows from both tables.
FULL QUTER JOIN All + match, Yes Ye: Both side:
N = - 3 crOSS JOIN returns all possible combinations.
CROSS JOIN All combinations Yes fes Mo (all paired) | = =
SELF JOIN Within same table Yes Yes Depends B SELF JOIN is used to join a table with itself,
MATURAL JOIN automatically matches same-na columns.
NATURAL JOIN  Based on same Yes Yes No S ¥ L

column names

! - - - . . - -
.o_ Joins help you combine data from multiple tables to get meaningful information. ,_/\/‘I

i Choose the right join type based on your requirement.



Joins are used to combine rows from two or more tables
based on a related column between them.

Table: EMPLOYEE (E) Table: DEPARTMENT (D)
EmplD Mame DeptiD DeptiD Deptiame Lacation
1 Asha 10 10 Computer Pune @ - Teble E (Employee)
> 1 Ravi 20 20 Electronics ~ Mumbai | [[] = Table D (Department)
| ]
| 3 Neha 30 30 m Nagpur [ = Matching Rows
| 4 Karan NULL 40 HR Delhi
Venn Diagram SQL Syntax Result (E JOIN D)
& wner Join |
SELECT E.EmpID, E.Name, D.Deptiame " ‘EmpiD Name DeptName

Returns only the rows that

. FROM Employee E 1 Asha Computer
have matching values in INNER JOIN D e
epartmen i i
both tables. R - e b
ON E.DeptID = D.DeptID; ] Meha IT
Result (E LEFT JOIN D)
B3 LeFriom
SELECT E.EmpID, E.Name, D.DeptName EmplD Name DeptMame
Returns all rows from the FROM Employee E 1 Asha Computer
left ‘:ﬁ"e € a":;heh LEFT JOIN Department D 2 Ravi Electronics
nacSihd chin Rothe ON E.DeptID = D.DeptID; 3 Neha 'T
right table (D). 4 Karén NULL

Result (E RIGHT JOIN D)

E) riGHT JOIN

SELECT E.EmpID, E.Name, D.DeptMame EmplD Name DeptName
Returns all rows from the FROM Employee E 1 Asha Computer
right table (D) and the RIGHT JOIN Department D 2 Ravi Electranics
matching rows from the ON E.DeptID = D.DeptID; 3 Neha IT
left table (E). MNULL NULL HR

Result (FULL QUTER JOIN)
€3 FuLLouter JoiN

EmplD N DeptN.
SELECT E.EmpID, E.Name, D.DeptName P ame. eptName
Returns all rows when there is FROM Employee E ; ::"l? ;::Pm_e'
. . Vi ronics
2 fRtchih et wilds. FULL OUTER JOIN Department D 3 Mots T
Unmatched rows will contain . ]
NULL. ON E.DeptID = D.DeptID; % = T
ML MULL HR

Result (CROSS JOIN)

B cross so ETOR e s
Ratirathe Carbasian x SELECT E.EmpID, E.Name, D.DeptName 1 Aeha Computer
product of both tables. KHOMEnployee: Ik 1 Ashi Electronics

CROSS JOIN Department D; 1 Neha T
1

All combinations

of rows. Asha HR
£ Result (SELF JOIN)
G SELF JOIN [EMEN0I [ ams i Mapegel) 1) SELECT El.Name AS Employee,
1 Ali N > Employee Manager

Joins a table with itself. e L E2.Name AS Manager Alice MULL
Useful for hierarchical 2 Bab 1 % (3 FROM Employee E1 Bob Alice
data. 37| gerol LEFT JOIN Employee E2 Carol Alice

L" David 2 @ ON El.ManagerID = E2.EmpID; David Bob

Result (NATURAL JOIN)

SELECT * EmplD Name DeptiD DeptName

Automatically joins tables 1 Agha 10 Cemputer

FROM Employee

using columns that have . ;

g NATURAL JOIN Department; 2 Ravi e Electronics
the same name and data 3 Net 30 T
type.

QUICK COMPARISON } KEY TAKEAWAYS
Unmatehed fro Unmatched fram

Join Typo Returns Matched Rows e Wghtm) @  INNER JOIN returns only matching rows.
INNER JOIN Only matching rows Yes No Ne )  LEFT JOIN keeps all rows from the left table.
LEFTEICHN Al from et ratched Tiof X i Na €)  RIGHT JOIN keeps all rows from the right table.
RIGHT JOIN All from ri matched left Ye No e

Sl 3 3 ()  FULL OUTER JOIN keeps everything from both tables.
FULL OUTER JOIN All from bath sides Yos Yes Yes
P i 7, = = e. CROSS JOIN returns all possible combinations.
combinaticns 3

SELF JOIN Table joined with itsalf Yes Depends Depends @ SELF JOIN is used to compare rows within the same table.
MATURAL JOIN Autn jmin on same column pames Yas Mo Ho 9 NATURAL JOIN matches same-named columns automatically.

‘vi' Choose the right join type to get the data you need! E



UNION OF TABLES
AND ITS TYPES

The UNION operator is used to combine the result sets
of two or more SELECT statements.

aASIc UNION SYNTA

@

UNION

EmplD Name Department EmplD Name Department SELECT columnl, column2, ... FROM tablel
/. {
1 Asha T 3 Neha HR UNION
I SELECT columnl, column2, ... FROM table2;
2 Ravi IT 4 Karan HR
3 Neha HR 5 Sohan Admin o Both SELECT statements must have:
@ Same number of columns
4 Karan HR ( 6 Pooja Admin © 'Similar data .
@ Columns in the same order
o UNION (DISTINCT) Example: EMPLOYEE U CONTRACTOR (Using UNION)
1 RESULT (UNION)
Combines the result sets and EMPLOYEE CONTRACTOR
eliminates duplicate rows. g = T 3 EmpD Py cp=te
ame pa tment ment
(Default behavior) i i s g Asha T
1 Asha T 3 Neha HR UNION 2 Ravi IT
[ syntax | 2 Ravi I 4 Karan HR == 3 Neha HR
SELECT column_list FROM tablel 3 Meha HR 5 Sohan Admin 4 Karan HR
UNION 4 Karan HR 6 Pooja Admin 5 Sohan Admin
SELECT column_list FROM table2; [ Pooja Admin
k Duplicate rows (Neha, Karan) appear only once. 1
Example: EMPLOYEE U CONTRACTOR (Using UNION ALL)

e UNION ALL RESULT (UNION ALL)
Combines the result sets and EMRLCKES CONTRACTOR EmplD  Name Department
includes all rows, | EmpiD ~ Neme Department EmplD = Name | Department 1 Asha m
including duplicates, 1 &, T 5 NiF e UNION ALL 2 Ravi IT

3 MNeha HR
m 2 Ravi I 4 Karan HR e | 2 Kaan HR
3 MNeha HR 5 Sohan Admin
SELECT column_list FROM tablel i_l I 3 Neha HR
UNION ALL 4 Karan HR 6 Pooja Admin 4 Karan HR-
SELECT column_list FROM table; 2 Sahan Py
] Poaj Admi
Duplicate rows (Neha, Karan) appear as many times as they occur. 2on o
UNION CORRESPONDING Example: UNION CORRESPONDING BY (Name_ Department) o
BY (SQL Standard) TABLE A TABLE B
. . Name Department
Combines result sets by matching kT 4 3 S
rtment me artment
columns with the same names, it s e 2 e L UNION Asha m
not just by pesition, 1 Asha IT Neha 3 HR CORRESPONDING BY Ravi IT
- —
2 Ra IT Ka 4 HR Meha HR
Syntdk i izl {Mame, Department) s
SELECT ecolumn_list FROM tablel 3 Neha HR Sohan 5 Admin Karan HR
UNION CORRESPONDING 8Y (column_name, ...) Sohan Admin

SELECT column_list FROM JRSEESY Matching is done by column names (Name, Department), not by position,

‘@ IMPORTANT POINTS

o UNION removes duplicates. Type Duplicates Column Match Performance Use When
@ UNION ALL keeps all duplicates.
° Both SELECT statements must e e sara Lot UNION Removes duplicates By pasition Slewer (due to You want unigue
duplicate check) records onl
of columns and compatible data types. P i
0 Column names in the result are takenfrom the first SELECT. UMNION ALL Keeps duplicates By position Faster You want all records,
@ ORDER BY can be used only at the end of the final result. including duplicates
Example with ORDER BY
SELECT Name FROM Employee UNION Removes duplicates By column name Varies Column order
UNTON l R -;!'g CORRESPONDING may be different
[—— ;
SELECT Mame FROM Contractor I\’J BY in tables
ORDER BY Mame; \-_.-‘j

o Use UNION for unigue results, UNION ALL for complete results including duplicates, /I

and UNION CORRESPONDING BY when column order is different. 1]



In-built functions are predefined functions in DBMS that perform
operations on values and return a result.

@) CHARACTER FUNCTIONS (String Functions)

These functions are used to perform operations on
character or string data.

Function

Aa upper()

dd LOWER()

Abc mimcar)

LENGTH()
or
LEN()

SUBSTR()
or
SUBSTRING()

>

INSTR()
or
CHARINDEX({)

<—‘“ LTRIM()

—)| RTRIM()

T TRIM()

G‘O CONCAT()

o
{ .l REPLACE()

Ky
{_ + REVERSE()

.,

A-+65 ASCII()

65-2A CHAR()

Description

Converts a string
to upper case.

Converts a string
to lower case.

Converts the first
character of sach
word to upper case,

Returns the length
{number of characters)
of a string.

Extracts a part of a
string.

Returns the position
of a substring in a
string.

Remaves leading
(spaces] from a string.

Remaves trailing
[spaces) from a string.

Removes leading and
trailing spaces.

Concatenates two or
mare strings.

Replaces a substring
with another string.

Reverses a string.

Returns ASCIl value of
the first character.

Returns charactes
fer the given ASCII
value,

EXAMPLE QUERY (CHARACTER FURCTIONS)

SELECT Mame,

UPPER (Name) AS Upperiame,
LENGTA(Name) AS NameLength,

SUBSTR(Name, 1, 3) AS First3Chars

FROM  Student;

Syntax

UPPER(string)

LOWER(string)

INITCAP{string)

LENGTH(string)
LEM(string)

SUBSTR(string,
start, length)

INSTR(string,
substring)
(Starts from 1)

LTRIM(string}

RTRIM{string)

TRIM(string)

CONCAT(str1, str2,
)

REPLACE(string,
old, new)

REVERSE(string)

ASClI(string)

CHAR(ascii_code)

Studant Table

Azha

Rawi
Neha

=

Example Result
UPPER('forsko') "FORSKO'
LOWER("FORSKO") ‘forsko’
INITCAP( helle "Helle Warld
world from dbms") From Dbms®
LENGTH( farska®) -]
SUBSTR('database’, i
1,4 ata
INSTR('database’,

"base') 5
LTRIM("  forsko') ‘forsko’
RTRIM('forsko *) ‘forsko’
TRIM(* forske ') ‘farska’
CONCAT('Data’,

1Data 'Data Base"
' Base")
REPLACE('dbms is *dbms is easy’
fun®, "fun’, "easy’)
REVERSE('hella") ‘olleh’
ASCI('A") 65
CHAR{E5) s

Output [Partial}

Name _Upperbame Narsslengih  First3Chars
Asha ASHA 4 Ash
Ravi RAVI 4 Rav
Neha NEHA 4 Neh

KEY POINTS

@ Character functions werk on string (CHAR, VARCHAR, TEXT) data.

@ Number functions work on numeric (INT, FLOAT, DECIMAL, etc.) data.

@ These functions make queries powerful and results more meaningful.

0 They are widely used in WHERE, SELECT, ORDER BY, GROUP BY, HAVING clauses.

( NUMBER FUNCTIONS

These functions are used to perform operations on

Function

@] ABS()
Jx swro

POWER()
or
POW()

y

% ROUND()

CEIL()
or
CEILING()

\L FLOOR()
.‘ak_ TRUNC()

oy MODO
or

{Modulus)
%"-_. SIGN()
e* ®ro
LOG()
log o
LK)

A7 cReatesT
il 0

'Irl"" LEAST()

SELECT Marks,

ABS[Harks) AS AbcHarks,

EXAMPLE QUERY (NUMBER FUNC

il

Description

Returng the absolute
value.

Returns the square
raot,

Retums x raised
to the power y.

Rounds a number to
a specified numbaer
of decimal places.

Retums the smallest
integer greater than
or equal to the

number.

Retumns the largest
integer lass than
or equal to the
number.

Truncates the decimal
part of a number.

Returns the remainder
after division,

Returns the sign of

a number.

Retumns e raised to
the given powar,

Returns logarithm
(base 10) or natural
logarithm.

Returns the largest
value in the list.

Retumns the smallest
value in the list,

ROUMD{Harks,1) A5 Rounded,
SORT(Harks) AS SquareRoot,
HOD({Harks,3) AS NodResult

FROM

ROUND{AVG(Marks),2)
UPPER(TRIM({Name))
LENGTH(CONCAT(FirstName, ' ", LastName))

umeric data.

Syntax

ABS{numbar)

SQRT(number)

POWER(x, y)
POW(x, ¥}

ROUND(number,
decimals)

CEIL{number)
CEILING{number)

FLOOR{number)

TRUNC(number,
decimals)

MOD(a, b)
a%b

SIGH(number)

EXP(number)

LOG(number)
LM{number)

GREATEST(a, b, c, ...

LEAST(a, b, c, ...)

Mtk Marks
25 25
-
<16 =16
45.5 #9.5

MOD(TotalMarks, 2) = 0 = Check Even/Odd

IN-BUILT FUNCTIONS ~ ~

CHARACTER FUNCTIONS & NUMBER FUNCTIONS

Example

ABS(-25)

SQRT(16)

POWER(2, 3)

ROUND(45.678,2)

CEIL(7.2)

FLOOR(7.8)

TRUNC(45.678)

MOD(10,3)
10%3

SIGN(-10)

EXP(1)

LOG(100)
LM(2.71828)

) GREATEST(5,7,3)

LEAST(5,7,3)

Result

25

45.68

2.71828

Output (Partial}
Al Maths Rounded SquareRcat  ModResult
25 75.0 5 1
16 =16.0 4 2
48.5 445 7.03 1

o In-built functions save time, reduce complexity and make your SQL queries smarter! '{i/i
|



IN-BUILT FUNCTIONS IN DBMS 4

DATE FUNCTIONS & GROUP FUNCTIONS

In-built functions are predefined functions in DEMS that perform

operations on values and return a result.

@) DATE FUNCTIONS

These functions are used to perform operations on date and time data.

Function Description Syntax Example Result
commenr_oareg e CURRENT DATE) ot 2025-05-15
E 5 cumrent date. CURRENT_DATE();

@ CURRENT_TIME e CURRENT_TIME: T 14:30:25
—TKED current time, o o CURRENT_TIME(); £
e Returns the
A common_mmestuy ot dat CORRENTTIMESTAMP) o R
@ 5 e P CURRENT_TIMESTAMP(); 14:30:25
and time.
F— 7 padd SELECT DATE(" 2025-05-15
= L 4 -05-1
IDATE() part from a DATE [datetime) { 2025-05-15
14:38:25");
datetime value,
S SELECT TIME(" 2025-05-15
@- TIME() part from a TIME(datetime) 14:30:25
14:30:25°);
datatima value,
i) Returns the
m YEAR() YEAR({date) SELECT YEAR("2025-05-15"); 2025
yoar part.
= Returns the
MONTHI) month part MONTH(date) SELECT MONTH{* 2025-05-15"); 5
(-123.
Returns tha
E DAY() day of month DaY(date) SELECT DwW{*2025-05-15'); 15
(1-31).
Returns the
@ HOUR() hour part HOUR(time) SELECT HOUR("14:30:25°); 14
(0-23).
Retwms the
® MINUTE() minuLe part MINUTE [tima) SELECT MINUTE('14:30:25'); 30
(0-5%).
Retumns the
@ SECOND() second part SECOND{time) SELECT SECOND('14:30:25°); 25
(0-59]).
pl—sh Ay intorval to DATE_ADD{date, SELECT DATE_ADD("2025-05-15",
2025-05-25
DATE_ADD() a date., INTERVAL exprunit)  INTERVAL 10 DAY);
2 i Subtrats interval DATE_SUB[date, SELECT DATE_S4m(*2025-05-15", T e
EE) DATESUBD e INTERVAL expr unit)  INTERVAL S DAY); i
o SELECT DATEDIFF(" 2025-05-15"
QI@ DATEDIFF() number of days DATEDIFF{date1, dated] v 1
2025-05-01° );
Bateeen two dates,
EXAMPLE (DATE FUNCTIONS)
Output Paria
SELECT Nama, Name DoR Birtivmar Age PérstBirthday
Do8,
Aaha 20030130 003 F) 026-01-10
YEAR(DOB) AS Birthvear,
AGE(CURDATE(), DOS) AS Age, Risvi 2004-06-20 2004 2 2025-06-20
DATE_ADG(R06, INTERAL 1 YRy R Hoha 2000-11:05 2003 Eal 2026-11.05
FROM Student;
DATE UNITS

YEAR MONTH HOUR MINUTE SECOND

INTERVAL 1 YEAR INTERVAL 1 MONTH INTERWAL 1 DAY INTERVAL 1 MIOUR INTERWAL 1 SECOIND

Aspact
Purpose
Input
Cutput

Example

QUICK COMPARISON

Date Functions
Waork with date and time values
A date/time value
A single date/time or part of it

YEAR[DOR), DATE_ADMDOB, INTERVAL 1 DAY)

o

Group Functions
Wark with groups of rows
A set of values (eolumn)
A single aggregated value

COUNT{*), SUM[Salary), AVG{Marks)

Use the right function for the right task to make your SQL queries efficient and powerful!

0 GROUP FUNCTIONS (Aggregate Functions)

These functions perform calculations on a set of values

and return a single result.

Function Description Syntax Example Result
fa® Returns the number COLEP™) SELECT COUNT(*) Fan
r.] COUNT() of rows. B FROM Student;
COUNT(column)
Z - Returns the sum of o™ x SELECT SUM(Marks) EiEd
MO numaeric values, fColumn) FROM Exam;
. Returns the average SELECT AVG[Marks) £1.2
x AVG() of numerc values., AVGicolumn) FROM Exam; -25
Returns the SELECT MIN({Marks)
& MIN() S MIN(calumn) 12
minirmum value, FROM Exam;
Returns the iy SELECT MAX(Marks) a
T MAXK() masxtimum value, {column) FROM Exam;
E SUMDISTINT) Returns sum of SUM(DISTINCT SELECT SUMIDISTINCT 1250000
distinct values. column) Salary) FROM Emp;
Returns the count COUNT{DISTINCT SELECT COUNT(DISTINCT
f.I'1 COUNTIDISTINGT) ‘ 5
of distinct values. ealumn) DeptiD) FROM Emp;
EXAMPLE (GROUP FUNCTIONS)
Qutput
SELECT DeptID,
DeptlD . TotalEmp  AwgSalary  MinSalary MaxSalary TotatSalary
COUNT(*} AS TotalEmp,
AVG(Salary) AS AvgSalary, 10 25 4556000 22000 Q0000 1139000
MIN(Salary) AS MinSalary, 20 0 4826667 21000 95000 1446000
MAX(Salary) AS MaxSalary, 30 20 3985000 20000  BS000 797000
L) AT La Ny a0 15 5164667 25000 100000 775000
FROM Employee
50 30 46200.00 23000 Q0000 1386000
GROUP BY DeptID;
GROUP BY with HAVING Output
SELECT DeptID, AVG(Salary) AS AvgSal DeptiD AvgSal
FROM  Employee 3 20 43266.67
GROUP BY DeptID 40 5166667
HAVING AVG(Salary) > 45800; 50 4620000

KEY POINTS

Group functions work on a set of values and return a single result.
They are commaonly used with GROUF BY to group rows.
COUNT(®) counts all rows including NULLs,

COUNT{eslumn) counts only non-NULL values in that eolurmsn.
GROUP BY comes before HAVING in SQOL execution.

Use HAVING to filter groups (net rows).

COMMONLY D TOGETHER

SELECT DeptID,
COUNT(*) AS TotalEmp,
SUM(Salary) AS TotalSalary
FROM Employes
WHERE JoinDate >=
GROUP BY DeptID
HAVING COUNT(*) > 5;

000000

"2025-81-01°




CONVERSION FUNCTIONS
0-B

. 5 Convert Data T
Conversion functions are used to convert a value from one N

data type to another.

WHY USE CONVERSION FUNCTIONS? SYNTAX SUPPORTED DATA TYPES

o Ensure compatibility between different data types. E@ CHAR / VARCHAR / TEXT

Q Perform calculations on different data types. FUNCTION ( expression AS target_data_type ) Pkl INTEGER / BIGINT / SMALLINT
@ Display data in the required format. or 15| DECIMAL / NUMERIC / FLOAT

0 Avoid errors in implicit type conversion. FUNCTION ( expression, target_data_type ) OATEZ TIME / TIMESTAMP

COMMON CONVERSION FUNCTIONS

Function Description Syntax Example Input (Type) Qutput (Type) Result

N Converts a value of one P : : : =
CAST() CAST( expression AS data_type ) SELECT CAST('123' AS INT); 123* (TEXT) INT 123
— data type to another.

Converts a value of one

’:, CONVERT()  data type to another wwifie::;:‘:y[pes‘t 163) SELECT CONVERT(INT, '456'); ‘456" (TEXT) INT 456
{using style for date). P e
T0 CHAR Converts a value to a ! - SELECT TO_CHAR(12345.678, 12345.678 g s
Ml | TOCHARD | s ara, TO_CHAR( expression [, format] ) '99999,99"); (NUMBER) VARCHAR g
Converts a value to a TO_NUMBER( expression, e Gk "789.56' 89
123 TO_NUMBER() Tt [ format] ) SELECT TO_NU ( .56'); (TEXT) NUMBER 789.56
= Converts a value to TO_DATE ion, SELECT TO_DATE('15-05-2025', "15-05-2025"
TO_DATE() LgT( spmiaxiion L UCTEC DATE 15-MAY-25
a DATE. 'format' ) 'DD-MM-YYYY'); (TEXT)
@ ey | ke TO_TIMESTAMP( expression, SELECT TO_TIMESTAMP( ' 15-05-2025 '15-0572025 vESTAVp | 15-MAY-2025
- TIMESTAMP. “format’ ) 14:30:00°, "DD-MM-YYYY HH2a:MI:Ss'); 143000 14:30:00
(TEXT)
T | SRR CONVERT (DATE i 1 : ' LEO DATI 2025-05-15
@ ihidhal date using style ( , expression, style) SELECT CONVERT(DATE, "05/15/2025', 101); (TEXT) ATE -05-
{ sQL Server ).
(Eioh Converts a value t
o101 | To_BINARY() b:’“"e R CAST(expression AS BINARY(n) )  SELECT CAST('AB’ AS BINARY(2)); "AB' (TEXT) BINARY Oxd142
Nt VR
G c !
| To:pooLEmnp | ST veisate CAST( expression AS BOOLEAN ) SELECT CAST(1 AS BOOLEAN): 1 (INT) BOOLEAN TRUE
3 Boolean (TRUE/FALSE).
P
EXAMPLE QUERIES E
Purpose Query Output (Example) Explanation
String to Integer SELECT CAST('100' AS INT); 100 Converts string *100" to integer.
String to Date SELECT TO_DATE('2025-05-15", 'YYYY-MM-DD"'); 15-MAY-25 Converts string to DATE,
Date to String SELECT TO_CHAR(SYSDATE, 'DD-MON-YYYY'); 15-MAY-2025 Cenverts date to formatted string.
String to NMumber (Decimal) SELECT TO_NUMBER('123.45'): 123.45 Converts string to decimal number.
Number to String SELECT TO_CHAR(98765, '99999'); 98765 Converts number to string,
Date using COMVERT (5QL Server) SELECT COMVERT(DATE, '15/05/2025',103); 2025-05-15 Converts string to date using style code.
Timestamp from String SELECT TO_TIMESTAMP('15-05-2025 14:30:00', 15-MAY-2025 14:30:00 Converts string to timestamp.
*DD-MM-YYYY HH24:MI:55');
Boolean Conversion SELECT CAST(0 AS BOOLEAN): FALSE Converts number to Boolean.
KEY POINTS COMMONLY USED TOGETHER
I
\ ’ i : 4 i ;
Conversion functions Kelp(n explicit conversion of data types. TO_CHAR(SYSDATE, ‘DD-MON-YYY¥). = “Display date as string
- - Always use correct format while converting dates.
’ ~ TO_DATE('15-05-2025", "DD-MM-YYYY’) * & Convert string to date

Invalid conversions may cause errors.
CAST() is ANSI standard, CONVERT() is more flexible (SQL Server).
Use TO_CHAR() and TO_NUMBER() mainly in Oracle. TO_NUMEBER('123.45") =+ Convert string to number

Use conversion functions to ensure accurate calculations, —/J
proper comparisons, and formatted outputs in your queries! v ll

CAST("100" AS INT) = Convert string to integer

00000




T o= USE OF ALIAS, NULL, NVL & SUB QUERIES

SQL -
__ </> J

m

An alias is a temporary name given to a table
or a column in a query. It is used to make
queries easier to read and understand.

TYPES OF ALIAS

« Column Alias - Gives a new name to a celumn.

- Gives a short name ta a table.

« Table Alias

MNULL represents a missing, unknown or
inapplicable value. It is not equal to zero

or an empty string.

o MNULL means no value,
& NULL cannot be compared using =,
@ Use IS NULL or IS NOT NULL to check NULL,

& NULL in arithmetic operations returns NULL.

3 NVL (NULL VALUE)

NVL() is a function used to replace NULL

with a specified value.

SYNTAX

NVL({expression, replacement_value)
« expreasion ~ The column or value to check,

= roplacoment_value - The value returnad if expression is NULL

EXAMPLE TABLE

Employes
EmplD Name Dept Banus
1 #sha T 5000
2 Ravi s INULL
3 Noha T NuLL
4 Karan cs 3000

A sub query (or inner query) is a query nested
inside another query. The inner query is
executed first, and its result is used by the

outer query.

s o <uscue

= Single Row Sub Query

— Returns ane row.
« Multiple Row Sub Query = Returms multiple rows.

* Correlated Sub Query = Refers to outer guery.

" KEY POINTS |

| KEY 5

Column Alias
SELECT column_name AS alias_name
FROM table_name;

Table Alias

SELECT column_name(s)
FROM table_name AS alias_name;

EXA E TABLE

Student
RallNa Mamea Dept Marks
1 Asha T 85
2 Ravi C5 NULL
3 Neha Im 78
4 Karan [ NULL

== Students with NULL in Harks
SELECT * FROM Student WHERE Marks IS NULL;

== Students with NOT NULL in Marks
SELECT ™ FROM Student WHERE Marks IS NOT NULL;

-= Replace WULL bonus with @
SELECT emp_id, name, WVL({bonus, @) AS bonus
FROM employee;

EmplD Name | Bonus
1 hsha 5000
2 Rovi a8
3 Neha e
4 Karan 2000

-- Replace NULL dept with 'Not Assigned*

SELECT omp_id, name, NVL(dept, "Not Assigned’) AS dept

FROM eaployes;

EmplD MHame Dept
1 Asha T
2 Ravi cs
3 Neha T
L Karan cs

Single Row SELECT column(s)
Sub Query FROH table

WHERE column = (sub guery);
Maltiple Row-  SELECT column(s)
Sulb Cuery FROM table

WHERE column IN (sub query);
Correlated SELECT column(s)
Sub Query FROM table t1

WHERE EXISTS
(SELECT 1 FROM table t2
WHERE tZ.col = tl.col);

& Sub queries can be used in SELECT, FROM, WHERE, HAVING clauses. e aia X

& Use INFANY/ALL for multiple row sub gueries,
€ Use EXISTS for correlated sub queries.

p 4

— '€ _,u" 5

Simplify Queries ¢ Handle Missing Data ¢ Retrieve Smart Results

Column Alias

SELECT emp_name AS "Employee Mame",
salary AS "Monthly Salary”
FROM employee;

Employee Name Menthly Salary

Asha 45000
Ravi 52000
Neha 47000

Table Alias

SELECT e.emp_id, &.emp_name, e.salary
FROM employee e;

Alias makes queries shorter and
improves readability.

* MULL is treated as unknown.
* COUNT{column_name) ignores NULL values.

= COUNT(*) counts all rows.

NULL COMPARISON

X == Wrang
SELECT * FROM Student WHERE Marks = NULL;

¥ | -- Correct
SELECT * FROM Student WHERE Marks IS NULL;

KEY POINTS

@ NVL() returns the expression value if it is not NULL.
@ W exprossion is NULL, it returns replacement_value,

@ Helps in calculations and display with default values.

COMMON USES

ﬁ Replace NULL salary with O
SELECT NVL(salary, ©) FROM employee:

Replace NULL text with 'N/A°

B
2

SELECT WVL({address, "MN/A') FROM employee;

Replace NULL date with today's date
SELECT NVL(jeoin_date, SYSDATE) FROM employee;

NVL({expr, value) is same as
. IF expr IS NULL THEN value ELSE expr END

1. Single Row Sub Quaorg

-~ Employecs earning more than average salary
SELECT ® FROM emplayee

WHERE salary > [SELECT AVG(salary) FROM employee];

2. Multiple Row Sub Query
-- Employess from departments located in lecation 'Pune’ or “Mumbai®
SELECT * FROM amployes
WHERE dept_id TH {SELECT dept_id FROM department
WHERE location IN ('Pune’, "Mumbai'});

3. Corralated Sub Query
-- Employess who@ara more than the average salary of their department
SELECT el.* FROM employee. el
WHERE salary » (SELECT AVG(salary)
FROM employes a2
WHERE e2.dept_id = el.dept_id):

| (’j > | > €3 Break complex problems inte smaller parts.
In;“r Diary Result Ovrter Cusry £ Improve readability and maintainability.
[Exncuned Fir) [Uses the Resuh) & Powerlul filtering and comparison.

Use these features to write smarter, cleaner and more efficient SQL queries!
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