1. Introduction to MySQL (MySQL &1
ufvam

1.1 MySQL 3T &? (What is MySQL?)

MySQL U 3NaT1-T1 e _e 2eraw dsnie fa<ed (RDBMS) &, 5
Oracle Corporation gRT #3351 fosaT 5141 1 U7 31 B R, #9451 3R frdia
&% & fAU SQL (Structured Query Language) T 3UANT T &l

MySQL &1 ﬁa‘mmfi:

TTH-A: B1E 1l 38 o A STAATA BT JboT &

TS YRBIHH: 951 AT ¥ 321 B STee) WA BT 2l

Fhoao: BIC A 3 WsiacH ad JTHHT | 3ud fear 511 | 8
RN 321 3 PWaa 7@ & Ay gsrga fEauive vrad dar gl
BIH-TWEWHIH TUTE: MySQL Windows, Linux, 311¥ MacOS I 3iTafen
e = geran 81

ACID Compliance: MySQL Zi/eRE A=) 3117 3e1 Sfawd<t & fay AciD
QTaeist & AU Har &l



1.2 MySQL &&T 3T T faHaT SITAT &2 (Where is

MySQL Used?)

aﬂTITEZjT (Websites) - Facebook, Twitter, YouTube ST aTsl'\‘H%? MySQL
T 39N Sl 8

a9 UIEBA (Web Applications) - CMS (WordPress, loomla, Drupal)
MySQL U= f7uR & &l

T tﬁﬂﬁ'ﬁﬂ (Data Analytics) - qs! &afar 3er g fad & fAy
MySQL T 39TNT B &l

AYaTed UIABA (Mobile Applications) - B AlaTSH U dhUs o
MySQL T UGN B3 &l

E-Commerce Platforms - Shopify, Magento, WooCommerce A
3HT@TSd W 2eT FAsmie & Ay MySQL &1 39T & &

Banking 311R Financial Systems - MySQL ¥Rf&rd 321 &R 31k giiR=
WA & fAy i A 3uai fear srar 1

1.3 MySQL vs Other Databases (MySQL 310 $cTad &

C |

ITEIIT 87)

Feature MySQL PostgreSQL MongoDB

Type

RDBMS RDBMS NoSQL




Speed High Moderate Very High
Structure Structured Structured Unstructured

Use Case Web, Apps Advanced Apps Big Data

Joins Support Yes Yes No

Transactions Yes Yes Limited

Scalability Moderate High Very High
Flexibility Schema-Based | Schema-Based Schema-Less
1.4 MySQL & H&YUT HIHIUT (Versions of MySQL)

MySQL & &% TIHT0T 3uded &, 5 e & 7 fadwang 3ik gar i3 mo

{

Version Release Year | Key Features

MySQL 3.x | 1995 ?RBTI?I'T'\‘%EIFT freilst

MySQL 4.x | 2001 Query Caching, Improved Joins
MySQL 5.x | 2005 Stored Procedures, Triggers, Views
MySQL 6.x € 1 fean N/A

MySQL 7.X | 3qereer T8Y N/A




MySQL 8.x | 2018 JSON Support, CTEs, Window Functions

1.5 MySQL HA HTH HAT &? (How Does MySQL

Work?)

MySQL 32T B! eaeH (Tables) & ¥U § TR &l & 37X SQL HHISH HI Heg A
3T B UIAH B 8 3BT dHUW! $Y 30 ISR &

1. Client Request: G311 9T UftaAdR= MySQL HdX Y 3T & AU 3RIE

Pl &l
2. Query Execution: MySQL $51 SQL A<t &Y WA T &l
3. Storage Engine: 3€T T€R31 $311 @Al ®I YaHIage HdT & 3R ufyomy

gar gl
4. Response to Client: WIS 3T FTEC DY arqd V3T fegr sirar 2l

2. Installing and Setting Up MySQL
(MySQL &Y XTI 31T 31T HI)

2.1 MySQL &Y B ST3AATS BH1? (How to Download

MySQL?)



MySQL @Y Oracle &1 3TfErBI1iip daATSe A SI3A™IS fpar 511 Apar 21

T3S HIA &b WL H:

1. d9HTISE WIM: https://dev.mysgl.com/downloads/
2. 379 HTURFET fAFed (Windows, Mac, Linux) & 37JHR MySQL Server

ST39IS BRI

3. SI3AMIS B & dIG, SIETMR WIS DY I Bi |

2.2 Windows UR MySQL §¥Te1 BT (Installing

MySQL on Windows)

1.
%
3.

MySQL Installer T@TY 3{lR Server + Workbench 3R & Aade B3
Installation Type g (Developer Default, Custom, 31Tf)|
Root Password &€ &Y - 8 MySQL & Ui @i & fAQ 31maas

grar 2l
Default Port (3306) &< &Y - MySQL fSWhiae F9 A 3306 YIE T 3T

ol 8l
Installation &Y qa & 371R MySaL HdR B T BRI

2.3 Linux U¥ MySQL $¥&TeT BT (Installing MySQL

on Linux)


https://dev.mysql.com/downloads/
https://dev.mysql.com/downloads/

Linux (Ubuntu/Debian) U% MySQL §¥Td B3 & fay efifaa A fFAufafad
ascn"s:ﬂ Elﬁ'l'ff

sudo apt update

sudo apt install mysql-server

sudo systemctl start mysq|

sudo mysql_secure_installation

Heaqof ¥W: mysql_secure_installation PHIS BT SUTNT BB AT
AfETa B HIHTR B

2.4 MacOS U¥ MySQL ¥ TeT BT (Installing MySQL
on MacO9)

MacOS B MySQL Homebrew & FAfYU §¥eTd fopdT 511 AepdT &

brew install mysq|!

brew services start mysq|

TP §1S, MySQL TdR 1< 81 SATQT|

2.5 MySQL Workbench &T af¥=Y (Introduction to

MySQL Workbench)



MySQL Workbench U GUI T & 3T $eTad & #s1 IR @A W & & fdy
39g fosaT STar 81

Workbench ¥ &d<e B &b TTWH:

1. MySQL Workbench & |
2. New Connection R f&e &Y 311 Root User Credentials 3Tl |
3. Connect UX f&Fda &Y 3117 379 ST BT A=A BRI

3. Basic SQL Queries in MySQL (af¥ih
SQL &S in MySQL)

3.1 SQL 9T &? (What is SQL?)

SQL (Structured Query Language) Udb 288 A1d51 & 5T 3ug 2e9d o gaT1
& 'R, frdlg, 31ade 31z fawle &7 & Ay foar siar 21 MysoL ¥ SeT &Y
#51 B & AP sQL Fast &1 3uanT far sirar 81

3.2 Common SQL Commands (3TH SQL H'Tlil'i?{ﬂ)

Command faavoT




SELECT geT Bl fdla s & fAp

INSERT a1 ST s & AU

UPDATE His1et 3e1 &l age & fau

DELETE SeTHIgeA & fey

CREATE qgma:nﬁa;ﬁtj
TABLE

DROP TABLE |2ama)se & faU

ALTER TABLE mmaﬁma;ﬁtj‘

3.3 SELECT Query (3T &Y dadl B3

SELECT pHIS T 39U 3cTad A 3T dI fidla w3 & fAg fpar sirar 21
SELECT * FROM employees;

g Al employees ead A Al frpisH b1 ATQT



fieer B & fAT:
SELECT name, salary FROM employees WHERE salary > 50000;

g% a1 39 HHATA & ATH 311 A femmgi 5= @t 50000 W FTET
2l

3.4 INSERT Query (2T 51T

U 3eT1 B 5118 & fAQ INSERT INTO T 39aNT fopaT STt 21
INSERT INTO employees (name, age, salary) VALUES ('Rahul’, 30, 60000);

& employees edd H U AT HHATRY 313 7|

3.5 UPDATE Query (32T 37192 63

fopaY fipie B 37USe B & AP UPDATE &1 3ug fopar sAar 21
UPDATE employees SET salary = 70000 WHERE name = 'Rahul’;

% HHIS Rahul B B BT 70000 ¥ 3793¢ B 1T

3.6 DELETE Query (2T €T

2T §¢[ & fAQ DELETE T 394 fopaT SATaT 21



DELETE FROM employees WHERE name = 'Rahul’;

s employees edd A Rahul &T 3T &eT &I

4. Advanced SQL Queries in MySQL
(USdaI¥= SQL FANST in MySQL)
4.1 Joins in MySQL (MySQL ¥ Joins)

Joins T 3UANTT U A 3T eaed A ¥eT fAsTea & Ay fooar sirar 21

Types of Joins (Joins & W)

Join Type faavoT

INNER &aw ael RepTsH wTa & 5161 Q1Y 2o N Afem 3er &l
JOIN

LEFT el eae A Bl Rpigd @1an &, val € gEdl Sam A AT A 81
JOIN

RIGHT HA ¢aa A A Rp1$a @1aT 8, WA 6 ueed) Caw A AT A 8
JOIN




FULL a1 eae A it Frapisa @1 8, v  p1g AT T A
JOIN

Example of INNER JOIN:
SELECT employees.name, departments.department_name
FROM employees

INNER JOIN departments ON employees.department_id = departments.id;

THBT UMTA: T8 FN employees 3R departments eaed B ATSHT
HHaTRgl & A 31k 37 fSurdie eyl

4.2 Subqueries in MySQL (MySQL ¥ Hdaa 1)

Subquery U Y & 31eX g @A &Il 8, 31 fopt s Y & fo g 3et
YT Bl &1

Example:
SELECT name, salary FROM employees

WHERE salary > (SELECT AVG(salary) FROM employees);

THST YMTT: TF dd) 39 HHATG] &1 @yt 5! dwd 3fitaa daa a
37fere 21



4.3 Group By and Having Clause ('gﬁ'l'lT HIR
fipeefaim

Group By: U¥ ¥2T &1 Ua fAfYad &Tetd & TR U PU e &

SELECT department, COUNT(*) FROM employees

GROUP BY department;

FHDT UHTT: 9% dal & fSurdie o wHarfal & g @yl

Having Clause: I€ GROUP BY & dT¢ 22T & fthwer HdT &l

SELECT department, AVG(salary) FROM employees
GROUP BY department

HAVING AVG(salary) > 50000;

$UDT YHTA: TE qa) dbadl 31 sUTehicH $I fe@mot 5 sitaa A«
50000 ¥ 3f&r 2

4.4 Stored Procedures in MySQL (MySQL ¥ T3
W ISTH)

Stored Procedure SQL ®EHEH &1 U HYE 81dT & 5 IR-aR gadiage fear
1T A&l &l

Stored Procedure <19 &1 d{IBT:



DELIMITER //
CREATE PROCEDURE GetEmployees()
BEGIN
SELECT * FROM employees;
END //

DELIMITER :
Stored Procedure I BIe HIT BT dNBT:

CALL GetEmployees();

$H®T UHTA: 98 WG employees eaa A A RavisH ! fdta sl

5. Indexes and Performance
Optimization in MySQL (MySQL ¥ §sa&
IR GIBTH A HTTeATENRM)

5.1 Indexes in MySQL (MySQL ¥ $3a-T 9T §7?)

$359 U STET IgaaR € 31T MySQL I aadist &I a3l § Palage & J Heg
&l 81 98 e W TeT Y afRad Hrar @ 5 affn 31k SR wre 8
ST 21



Indexes & UHI (Types of Indexes)

Index Type faavoT

Primary Index | primary Key aTeT #3691, Ud oo 3 U & YT 81

Unique Index @mﬁmaﬂﬁsﬁqﬁqﬁaﬁl

Composite U A 31fas Siam o 3menfa a4l

Index

Full-Text Index | aqze wifn & fag 3uai fasar sran 2

Clustered Index | ¥=1 &Y fepfSiat 3773% BT 1

Example of Creating an Index:
CREATE INDEX idx_employee_name ON employees(name);

BT HUTA: employees edd &b name HITH UR Ub ssad 41 1T 5199
gfdn wree sl

Indexed Query Performance Comparison:
EXPLAIN SELECT * FROM employees WHERE name = 'Rahul’;

EXPLAIN &T 3UUNT HIb U ST 51T HhdT ¢ 6 faw @ ) fpaar a1
&HdT &l

5.2 How to Optimize Queries in MySQL (MySQL ¥

RN HTTATSS FA Hi?)



1. Proper Indexing (&) sfFmT )

o ST BT UGN BY Micpd JTed A 39TaT $3a9 7 91U
e WHERE, JOIN, 3{lT ORDER BY ® 39T &1 dTml HBIcTH B S5 Bl

2. SELECT * Avoid &Y (A4 HTe1ed B 7 )

SELECT name, age FROM employees WHERE department ="IT";
q?
o SELECT *YXqd & A Hlord diTaT &, f5a urwbrd ¥ 81l &l

3.Joins B Bﬁﬁﬂm &

SELECT e.name, d.department_name
FROM employees e
JOIN departments d ON e.department_id = d.id;

o TURAT 22 fPU TP BT U FATeH B
e INNER JOIN T 39U &1 519 M TAud &l

4. Query Caching (¥} &

SET GLOBAL query_cache_size = 1000000;
SET GLOBAL query_cache_type = ON;

o TR-AR 3UANT 811 qTiT FANST B A HIAT IWHTHA HERaT 8l

5. Use EXPLAIN for Query Analysis (EXPLAIN &T 39T &)

EXPLAIN SELECT * FROM employees WHERE department = 'IT",



o Te fE@mran # 6 MysQL I B A AW &R 61 § 31k Bl qarR H
ST 8

5.3 Partitioning in MySQL (MySQL ¥ g1 urfénfam

Partitioning &T 3UUNTT 48 a4 ! BIS-BIC U N gic & Ay fear sirar @
5 g daar i 2l

CREATE TABLE employees (
id INT NOT NULL,
name VARCHAR(50),
department VARCHAR(50),
salary INT,
PRIMARY KEY (id, department)
)
PARTITION BY RANGE (salary) (
PARTITION pl1 VALUES LESS THAN (30000),
PARTITION p2 VALUES LESS THAN (60000),
PARTITION p3 VALUES LESS THAN (100000)

);
TABI UHTA:

o Tl & TR U 2T B I ITAI-3TIT GIFEI-H | TR B3
o T 371% Wfem T A1 Bt

5.4 Performance Testing Tools (MySQL WHIHT

e gam)



Tool Name Use Case

MySQL Slow Query Log | zm} 3937 &1 OiFrer HaT &

MySQL Tuner ST WRBIHH TR aT BT @
Percona Toolkit 2 311 R HTPAEAIAE o gee HdT
?

EXPLAIN & ANALYZE m*tﬂ?ﬁﬂ?ﬁmaﬂm%

6. Transactions and Concurrency
Control in MySQL (MySQL ¥ gTaTaRTH
IR Hh=HI heTe)

6.1 Transactions in MySQL (MySQL ¥ gTa1aRTH T
&)

TR U WY AT & 1 g5 FiAfaa owar & fos arar @t saL
TeTHSH A & a1 B3 Wl A 81



ACID Properties (ACID TJUT)

MySQL B IART B ACID (Atomicity, Consistency, Isolation, Durability)
UTYEI31 BT T BT A1e0:

e Atomicity (USTHT®HEN: AT 3HTURA T 81 1Y a1 U Y @17 7
&l

e Consistency (BfHTHY): 3T #URM a4 Tee N 38T A1fe vl

e Isolation (TEATARI): U CIARM B TR AR A THTfad T8
&1 T1fEul

e Durability (sqfafcidh: U IR Hfire 817 & a1 se1 e & fdiv A
ta

6.2 Using Transactions in MySQL (MySQL W giataRTH
&1 ITANT BN

SIARME B START TRANSACTION, COMMIT, 3§1¥ ROLLBACK BT 39T BIb
rafaa fesan sirar 81

Example:

START TRANSACTION;
UPDATE accounts SET balance = balance - 500 WHERE name = 'Amit";

UPDATE accounts SET balance = balance + 500 WHERE name = 'Rahul’;
COMMIT;

FHDI HHIA:



e 3TTR SIHY UPDATE TecHe AW &Id &, dl demTd |d &1 STg |
o 3TR HIE Wl Talc bl eidT &, aY TeT fuoer e I & T

ROLLBACK Example:

START TRANSACTION;
UPDATE accounts SET balance = balance - 1000 WHERE name = 'Amit’;
ROLLBACK;

$H®T UHTA: 9¢ 9&eATd B aTaH B T, 319 B §3HT €1 761 4

6.3 Isolation Levels in MySQL (MySQL ¥ 3TSHTARTH
wd o)

MysQL ¥ fafera strsaTear= siaed &l €, 51 isiaRT= B Concurrency Issues
J Fgma 8l

Isolation Level Issue Prevented

READ ®1E NP T81 @t A9)
UNCOMMITTED

READ COMMITTED == = & &1

REPEATABLE READ  g&ff §ig + AT-didiead A5 AT
STTar @

SERIALIZABLE T UBR B I BT DI ABT
STTar @



Example: Setting Isolation Level
SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;

6.4 Deadlocks in MySQL (MySQL ¥ $sHTa~T)

319 & TR UH-GHR B THTEA] Y 71l BT od & 311X 3T 78l 9 UTa, a9
Deadlock & f&afa 3ux gl 21

Deadlock Example:

-- Transaction 1

START TRANSACTION;

UPDATE employees SET salary = salary + 1000 WHERE id = 1;
UPDATE employees SET salary = salary + 500 WHERE id = 2;
COMMIT;

-- Transaction 2

START TRANSACTION;

UPDATE employees SET salary = salary + 500 WHERE id = 2;
UPDATE employees SET salary = salary + 1000 WHERE id = 1,
COMMIT;

39 fRafa & QY TR Ua-gHR ) e e Sl
Deadlock & <91 & 3UTH:

o TIARM &I Bl W |
o THRAT UH & 3T H edd B 3T Hel
e TISH3I3C AT BN

SET innodb_lock wait_timeout = 5;



7. Stored Procedures and Triggers in

MySQL (MySQL ¥ ¥&Ts U1 3117
femrsh

7.1 Stored Procedures in MySQL (MySQL ¥ ¥&1g
W T §2)

Stored Procedure U WIUTHEH SQL f&he gidl &, 5 aR-9R sATH U
ST dTel ITURRH & fAy TR foour sirar 2l s e i sa aar @
IR GBI Jear eyt 2

Stored Procedure & BIUC:

o &1 AgATafe - U TR fF@st & T 3unnT fosat 511 AFar &l
o URHGIHH J&ay el & - ST MARHT a7 Al 81
o N - g7 F Faw = WiHIER g 33 9 3e1 {Rfaa wean &l

Stored Procedure &9 BT ﬁéﬂ

DELIMITER //
CREATE PROCEDURE GetEmployees()
BEGIN
SELECT * FROM employees;
END //
DELIMITER ;



Stored Procedure &Y HTdl HIT:
CALL GetEmployees();

$H®GT UHTA: employees ead A Al RepigH @1 fydta Bl

7.2 Stored Procedure with Parameters (et &
ATy WE =)

Stored Procedure ® IN, OUT, 311 INOUT dRreieH &1 3UqiT fhar siTdar &1

Example: IN Parameter &1 3y

DELIMITER //
CREATE PROCEDURE GetEmployeeByDept(IN dept nhame VARCHAR(50))
BEGIN
SELECT * FROM employees WHERE department = dept_name;
END //
DELIMITER ;

Stored Procedure &l Il BIAT:
CALL GetEmployeeByDept('IT");

THBT UMTA: 95 A IT FEurdiie & wvit sdfyat & fiargm|

7.3 Triggers in MySQL (MySQL ¥ ferraf a7 &2)

Trigger Uep 3iTaAfed saL WA &1 8, 511 fopail 29 I INSERT, UPDATE,
9T DELETE 811 UR 379 3119 P& Iage &) ST &l



Triggers & UHIR:

Trigger Type Description
IBNESFE?QF_QFE 31 30¢ €1 A Uee feTR grar @

AFTER INSERT | 3y z=qd 81 & aTe foTR er &

BEFORE 32T U A W UEe feTR elaT &
UPDATE

AFTER UPDATE el | mm*mmm%

5§ se1 fEdflc e & uem feTR e @
DELETE

AFTER DELETE | 31 faafle 81 & a1 TR arar &

7.4 Creating a Trigger in MySQL (MySQL ¥ feT?
CRIn])

Example: AFTER INSERT Trigger

DELIMITER //

CREATE TRIGGER after_employee_insert

AFTER INSERT ON employees

FOR EACH ROW

BEGIN
INSERT INTO audit_log (action, employee _id, timestamp)
VALUES (INSERT', NEW.id, NOW());

END //

DELIMITER ;



FHBT UMTA: 519 ) employees edd B 9T S&T SNST SATYIM, d« audit_log eaa
o 3Temfes Uel s

7.5 Deleting a Stored Procedure or Trigger (¥2T3
WIHR 91 et &) ger=n

Stored Procedure €T & ﬁ'(l':
DROP PROCEDURE IF EXISTS GetEmployees;

Trigger #e1 & fA:
DROP TRIGGER IF EXISTS after_employee _insert;

8. Backup and Restore in MySQL
(MySQL ® d 3T 317 fre?)

8.1 MySQL Backup T 2?2 (What s MySQL Backup?)

46319 BT AdTd MySQL 319 BT HIUT I911 # arfep fp=t oY 3eT @4,
FTSAYR WbieaR T T 3T &b BIRUT 32T i 3T A fipar faar 511 bl

MySQL ¥ 35319 &6 UHIR:



Backup Type faavoT

Logical Backup 1y sq1dump &HIE &T 3TUNT & 3¢ &' SOL f&pe & #u i

A BT
Physical Backup  smqyae SeTd wreed & HIdT ST

Incremental & g §U 32T BT 6379 =T
Backup

Full Backup @mmaﬁmm

8.2 MySQL Backup ™ & T (Methods to Take

Backup in MySQL)

1. mysqldump & ATY dH3TT =T

mysqldump Ueh HHIS-ATET ¢ & 31 MySQL 3CTa¥ BT dilfoihel db3Td J-TaT
gl

e

mysqldump -u root -p database_name > backup.sql



Example:

mysqldump -u root -p mydatabase > mydatabase backup.sql

SHDBI YHUTQ: g€ mydatabase &1 §H37U mydatabase_backup.sql BTge &
|9 BT

2. Multiple Databases &T Backup ™1

TR 3TYH! Ub A 3TEdh ST BT dH6 377 AT &

mysqldump -u root -p --databases databasel database2 > backup.sql

TABT UUTd: UF databasel 3R database? &I 8H37Y Uh &l BISA A Ad
S|

3. G ST &HT Backup ST

37TR QX MySQL HdR &1 6379 F11E0:
mysqldump -u root -p --all-databases > all_databases_backup.sql

THUDT UMTA: T8 MySQL Td? b HH) 32T BT 35379 A9 B

4. Physical Backup @T (ST WISt HIUT HIah)

Linux/Unix & 2TaT BIEed BT 3TAYAT 46377 o1 & fAg:

cp -r /var/lib/mysql /backup/mysqgl_backup



T &: 98 SH 377 A & AU MySQL Server &Y U&at Ah-T STFA 81

sudo systemctl stop mysq|l

8.3 MySQL : | Backup Restore HA B2 (How to

Restore Backup in MySQL)

1. mysqldump A IH39 KR BT

mysq| -u root -p database _name < backup.sql
Example:

mysq| -u root -p mydatabase < mydatabase backup.sql

OB UHTA: mydatabase_backup.sql @mydatabase & fiRER & aml

2. U TSTAH B Restore HIAT

mysq| -u root -p < all_databases_backup.sql

BT UUTH: g8 M SeldTA Pl all_databases_backup.sql & fREER &l

8.4 Automating MySQL Backup (MySQL Backup G|
HTSTIE &)



31TR 3119 AT b 37T AT ATed &, dY cron job &T 3UQNT B b &l

Linux ¥ 3iTe e 36319 ﬁ'ﬁ":
crontab -e
3R 39 9w e S

0 2 *** mysqldump -u root -p mydatabase > /backup/mydatabase_$(date
+\%F).sql

FHDBI UHIA:

o & &% f&T I 2:00 3 mydatabase BT §H3TT /backup/ Biest & A
&I
o PB3TY BISH BT ATH mydatabase_YYYY-MM-DD.sql g

9. User Management and Security in
MySQL (MySQL ¥ 3R HAstie 3R
GGG,

9.1 MySQL ¥ 31T HYSTHE 3T 82 (What is User

Management in MySQL?)



MysSaL ¥ gzR #Astite &1 394 e frafia o & fau fosar sirar & fs o=
3TTEH B UaH &Y Hhdl & 3R 301 B Al ¢l 3949 R fippE, wwfine
3TATE &1, AR RN Aferw anfae e &

9.2 Creating a New User (74T 31X dT-1T)

CREATE USER 'username'@'host' IDENTIFIED BY 'password’;

Example:
CREATE USER 'rahul'@'localhost' IDENTIFIED BY 'Rahul@123;

FUDI HHIA:

e rahul A BT UYH AT YR localhost U TIT SATOMI
o 3H YR &I fSwice ¥ A BI$ fa iy wffRm T8 a1l

9.3 Assigning Privileges to Users (Tﬁl'\‘f & WA=
&)

faréda:

GRANT privileges ON database.table TO ‘username'@'host’;

Example:
GRANT ALL PRIVILEGES ON mydatabase.* TO ‘rahul'@'localhost’;



DI UHIA:

e rahul TFR Bl mydatabase & AUl eTed WX A B B g et
el

Specific Privileges:

Privilege Fra7oT
SELECT Se1 & Y Irha
INSERT 71 821 3 Y 3
UPDATE rtsgeT SeT aae B Il
DELETE 321 5er ) 3rEfa
CREATE 7¢ daee R Y 3rpf
DROP daeT Fer ) 3
GRANT OPTION | s ooy wrfieret 23 aBY arpfiy

Example: 3ae SELECT 3I¥ INSERT &Y 3r.afa &A1
GRANT SELECT, INSERT ON mydatabase.* TO 'rahul'@'localhost';

9.4 Checking and Revoking Privileges (RFAFA AH
3R garE)



qI® B & fA0:

SHOW GRANTS FOR 'rahul'@'localhost’;

i geA & S0

REVOKE INSERT ON mydatabase.* FROM ‘rahul'@'localhost’;

$HGT UNTA: rahul G317 379 INSERT 3HTURRM T&I &3 UrQl

9.5 Deleting a User (Y31 CTT)

DROP USER 'username'@'host";

Example:
DROP USER 'rahul'@'localhost";

TH®T UNTA: rahul g3k MySQL HdR A g} &= A g1 f&ar syl

9.6 MySQL Security Best Practices (MySQL ¥
R frdt & "watoa afe)

1. Strong Passwords &T 3T &Y

ALTER USER 'rahul'@'localhost' IDENTIFIED BY ‘NewStrong@123';

2. Root User & ﬁl‘tl Remote Access Disable ¢



UPDATE mysql.user SET Host="localhost' WHERE User="root’;
FLUSH PRIVILEGES;

3. Anonymous Users EETfI

DELETE FROM mysql.user WHERE User=";
FLUSH PRIVILEGES,;

4. Firewall 3117 SSL/TLS 399 &Y

ALTER USER 'rahul'@'%' REQUIRE SSL,;

THST UNTQ: rahul g3k Bad SSL HIRM &b HTEAH A MySQL Bl ToRIH BT
HabdT &l

10. MySQL Performance Tuning and
Optimization (MySQL GRBIHA T
IR HTfeATEAID

10.1 MySQL URHTHA eI aT #? (What is MySQL

Performance Tuning?)

WRHIHA ST BT 38T SeTaH das1 B a3t a7, A=t suahn &y
HTTEATES BT 31T fTer @13 B 7 AT &1 MySQL H IWHIHT BT 98
R & AU &% egfam asw-te! &1 39anT faar irar &l



10.2 Indexing for Performance Esfa T A yrpia
HURAD)
39 BT 3yAT TeT frdtad wits g™ & feu fosar sirar 21

Index 9919 &1 fHda:

CREATE INDEX idx_name ON employees(name);

FABT UHTA: I8 employees edd & name PBIAH UR $3ad 10T 50 |
BIE Bt

Index BT STTNT B ATeAT dA:

EXPLAIN SELECT * FROM employees WHERE name = 'Rahul’;

EXPLAIN HHTE T% fe@mygm f6 MysaL R &Y FA AT HT ET 81

10.3 Query Optimization (@3 HTTEATEAID

1. SELECT*_ &=

SELECT name, age FROM employees WHERE department = 'IT"
q?
o SELECT *YXedd ol Wb ol ¢, forad e wa gl 2

2. Proper Joins &T UGN &Y



SELECT e.name, d.department_name
FROM employees e
JOIN departments d ON e.department_id = d.id;

¢ Indexes & HTY Joins BT UL HJl
e INNER JOIN BT 3UGN 3Ad M Ivd &1l

3. Query Caching Enable &Y

SET GLOBAL query_cache_size = 1000000;
SET GLOBAL query_cache_type = ON;

o FR-R 3UANT 8 aTl FANST B A HIAT RHTHA FERaT 8l

10.4 Partitioning for Large Datasets (33 T & T @
grfésrfm

Partitioning T 3TN 93 ¢dod I BIS-BIe M A gic & oy fear srar &
5 g asar 8l 21

CREATE TABLE employees (
id INT NOT NULL,
name VARCHAR(50),
department VARCHAR(50),
salary INT,
PRIMARY KEY (id, department)
)
PARTITION BY RANGE (salary) (
PARTITION p1 VALUES LESS THAN (30000),
PARTITION p2 VALUES LESS THAN (60000),
PARTITION p3 VALUES LESS THAN (100000)

);



UG HUTa:

o T & TR UR 3T B o1 3TA-ITT GTEw=H & TR BT
o I 37l% Wi wiis a1 B

10.5 Performance Monitoring Tools (ITBIHA
Aif-efar @)

Tool Name Use Case

MySQL Slow Query Log | xwy qa15T oY Aifrex Hear &

MySQL Tuner 3TTaH BN TR Hedr &
Percona Toolkit 24 3R A HTPAEHIE N Hee HdT
2

EXPLAIN & ANALYZE | oy & UrailargRi wr oY ferarer &




11. MySQL Replication and High
Availability (MySQL ¥ Y319 3117
1§ 3Taefdfeic)

11.1 MySQL Replication &1 2?2 (What is MySQL

Replication?)

MySQL Replication Ua WfshaT &, 5 321 &) U SeTad 9dv A gAY seaw
HdY YR H1U fHaT siTaT 31 9% TeT d6377, A1 S, iR Bl aTaida &
fog 3um 21

Replication & WBTYL:

o 3T IAH3TY - 3TR U AR B 81 AATY, A ST 3T Ad 3WaT &l
o IS AT - U ¥ 31feres Hd ur Fa= FEgiege el &l
o s TXHIHH FURAT - 3TT-3T77 A4 A 37 A3 fovam 511 Hapart 21

11.2 Types of MySQL Replication (MySQL
Replication & W)



Replication Type faavor

Master-Slave Replication g5 ez Tdv 3eT 3793e HvdT &, 311X wia 9d?

&HIYY HIdT @
Master-Master a1 gd? 32T 3793e 31k HIUl B Aha &
Replication
Group Replication U A 3778 75T U TTY B B TGHa &

Semi-Synchronous TSR B HTe? 31 Ta 211 B HBH BT

Replication
ysdr &

11.3 Master-Slave Replication ¥&31q FA B

(Setting Up Master-Slave Replication)

Step 1: Master Server &I BITBIR B

1. my.cnf BIsd dY Ufse &1
[mysqld]
log-bin=mysql-bin
server-id=1
binlog-do-db=mydatabase

2. MySQL &I AT Be:

sudo systemctl restart mysq|l

3. Master Server § Uch g3 dITU:



CREATE USER 'replica'@'%' IDENTIFIED BY 'password’;
GRANT REPLICATION SLAVE ON *.* TO 'replica’' @'%';
FLUSH PRIVILEGES;

4. Master Status O &1

SHOW MASTER STATUS;

Step 2: Slave Server & BITPIR BY

1. my.cnf WIS Ufse &e:
[mysqld]
server-id=2
relay-log=relay-log-bin

2. Slave Server UX Master &I HAdC B1:
CHANGE MASTER TO MASTER_HOST="'master_ip',
MASTER_USER='"replica’, MASTER_PASSWORD="'password'’,
MASTER_LOG_FILE="mysql-bin.000001', MASTER_LOG_P0S=12345;
START SLAVE;

3. Slave Status Ud® &+:
SHOW SLAVE STATUS\G;

THDT UHTT: 37d HIIER BT 2T TMd Hd? UR 3iTemfes &b i

11.4 High Availability in MySQL (MySQL ¥ &T§
Haofafeid)



High Availability ST Adeid & fop STTa=T TNAT U 38, U™ & HIS sT5aTR T
Ieads B 81 10|

High Availability & THTET:

Solution fiazoT
MySQL 32T B T 1Ud TdT U BT BT
Replication

MySQL Cluster  gafy Jve o EeT fiiep et wear &

Load Balancing  3ftpep &bt deiet 1 & fAU MySQL Proxy &1
39T

[ Ll warfad Raftim sid H1 7R s @

Mechanism

11.5 MySQL Cluster &T &? (What is MySQL Cluster?)

MySQL Cluster U fEdleges deras ffew & 5 100% 31uersn gHAfaa
BT &1 3HE AU 32T A15d A1A ¥ 31 321 &) fRipmss wd &

MySQL Cluster & WBIa<:

o = fEITe uT§e 3416 WBiFUR - 321 Aty Ai5d o =R wEaT
o TTE TS UTHIHH - ST-UH) TS BT 3TUNT BT &l
o Thafafadl - a3t daATseH 311 Y & AU 31mezf



12. MySQL with NoSQL Features (JSON,

Document Store) (MySQL W NoSQL
HiaH)

12.1 MySQL & NoSQL &T 93y (Introduction to
NoSQL in MySQL)

MySQL UIRUfie F9 A U frar e Terad &, @ifesa MysaL 5.7 3R s.o b are
TN NosaL W= ) 5112 Ty &1 95 B ISON 2T TS 311R Document
Store HUIS YT & &l

NoSQL BHIaH & Brae:

o JSON 3T TEWaT: 3T Y ISON Wi H TR 3R W18 &7 A& &l

o Uifaraae ThIAT: 3¢T B! faT fihavs ¢aa Igaar & TR fasar 5 adr
gl

o TTE UTHIHH: NoSQL TN BI¥e Eidl & 311X a2 21 & fop 3iifenrss
&I STt 8l



12.2 JSON Data Type in MySQL (MySQL # JSON 3&T
aTsq)

MySQL JSON &) U 32T 18U & FU § HUIE Bl 8, {588 #9 Semi-Structured
Data ¥R PR b &l

JSON ST eT3U & hIue:

o 3CT &I ETSATb B (Nested) AITAT H TR fHT 51T AHhdT &l
° aﬁﬁﬁmm?ﬁl
e JSON WIHe REST API 3ilT a9 Ufitds = & fAg 3uaiT 21

JSON HTAH &b ATY d I

CREATE TABLE employees (
id INT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR(100),
details JSON

);
FUBT UHTT: details BIAH ISON 3TT Bl IR B H T&H sl

JSON 32T §Hd HT:
INSERT INTO employees (name, details)
VALUES ('Rahul’, '{"age": 30, "department™: "IT", "skills": ["SQL", "Python"]}");

12.3 JSON Functions in MySQL (MySQL ¥ JSON

BRTA)



MySQL JSON 32T Y HA51 B & fA7 P BRI T BT 2l

Function faavoT

JSON_EXTRACT() ISON ﬁﬁ-ﬂ:ﬂ'aﬂaﬁﬁaﬂma}m

JSON_SET() JSON S2T & 3HUYSE H1 & Ay

JSON_REMOVE() | 50N 32T fos) Bies & e & fau

JSON_ARRAY() JSON # U U 991 & fd g

JSON_OBJECT() ISON ﬂ'tja; mmaiﬁ'ﬂ'

Example: JSON 32T & U a3 fFrester-n

SELECT JSON_EXTRACT (details, '$.department’) AS department FROM
employees;

$H®BT UUTA: T8 emp Loyees Sa A department I deg BT ISON Bide A
FArpTaa: eyl

12.4 MySQL Document Store (MySQL ﬁ?{ﬁ'd
®R)

MySQL 8.0 § Document Store WIaR SIST 74T, 311 U NoSQL 3eTad &I a8
&TH BT 81 & X DevAP| BT 3TN BT & 37113 MongoDB A NoSaL f&e=a
&) e 1Y BT &l



Document Store & BIUC:

o 2T B 2fEe daey & faar = fooum =11 whar 21
e ISON STagHcH I dail 3R 37use foar s Awar &l
o ETE TWhalfdfaiel 31 Umfadaaa 2T ATsH|

Document Store & fAig MySQL Shell ¥ HTH HIT:

mysqlsh --mysqlx -u root -p

Document Store 3 HARTT dITT:

var db = session.getSchema("test");
var collection = db.createCollection("employees");

ISON STRIHT §HE BT

collection.add({"name": "Rahul", "age": 30, "department": "IT"}).execute();

SABT UUTd: J& JSON 32T BI MySQL Document Store T TR BRI

12.5 JSON 3117 ATt 3T &1 FHHUT (Mixing ISON

and Relational Data)

MySQL JSON @ fRei2a 32T & A19 fAaTa 3ugT &= &1 3rafa dar gl

Example:
SELECT name, JSON_EXTRACT (details, '$.skills[0]") AS first_skill
FROM employees;

THBT UHTA: T% JSON 3T Ul skill e fe@rgml



13. MySQL Best Practices and Real-
World Use Cases (MySQL & TdiH
37T 3R areafae siia=r & 3ganm

13.1 MySQL Best Practices (MySQL & ddixH
HETH)

MySQL T T 39ANTT B3 & fAU $B dead oHIfAT 37991 ST Tf vl
U% $STaH URBTHH, HRAT 311 Thafafddl &) 9g J 7eE ol el

1. HE SeTesu A

e VARCHAR &1 394N bad B¢ e & Ay B
e TEXT 3{1R BLOB &T 3UaIT §3 31 (319 3031, slagHic) & fAy &1
e INT, BIGINT, 3113 DECIMAL T HE! 3UQ1TT &H1|

2. Indexing T & UGN H1

e & Primary Key & fdU Index 81T 91f8 01
e Frequently Used Columns OX Index §9TU|
e Unused Indexes &I geT <l

3. Large Queries @1 Optimize &Y



o SELECT * @ §d 31R $ad 31AUS Hicid A |
e Joins 31} Subqueries @Y Optimize BRI
o EXPLAIN ST 39U &R g6 WA & ey fop ) A I 76 81

4. Connection Management UX &AT4 &

e Persistent Connections &T 39T Bl
e Connection Pooling A¢ &1
e Unused Connections &I 3Teel d€ BRI

5. [T U AT &

e root IR BT 3YANT 7 HJ

o UA® Uit & fAU Uh 31&T Lok 91U
e Strong Password 37 Firewall 8¢ &1

13.2 Real-World Use Cases of MySQL (MySQL -
aredfae® sita= & 39ahm

MysQL faf¥s 3enmi d amae 9 | 3udi faear srar 81 i 8 ugE 39a
fRemo &

1. E-Commerce Platforms (?—ﬁ'ﬂﬂ WaHIE)

e Amazon, Flipkart, Shopify ¥ @afraf MysaQL &1 39gYT & &



o 3UAIT:
o WIsEE ded dAsme
o 3iTER WRAfET 317 eiztRE dA=mie
o YR ST LA

2. Social Media Applications (AYTe1 HIfEaT piRAah D

e Facebook, Twitter, Instagram St#Y HITe HIfSTT HISCH ST R B &
fAU MysQL &1 39T ! &l
e 3UUNT:
o IR UTBTsH 3R 32T R
o WImI3/%bs foive fasmie
o de 3R AAT =R

3. Banking and Financial Applications (dfeT 3117 fa=ig

Lo itin)

e SBI, HDFC, ICICI 3t &fdTr SBufaat MySQL &Y 379 Core Banking
oen o 3uahT &=l 8l
o 3UAIT:
o eIRM 31 R 3R faaaifer
o UTEdh WIdl Y&
o 3HTwTE dfch Ser gsfdm

4. Content Management Systems (CMS - & dasmie fwem



e WordPress, Joomla, Drupal 3 CMS MySQL &T 3941 & &l
o 3UAI:

o dAEYST 3R AT UIRE TR

o YR UThTsd 31k HHe HAsmic

o SEO 3e1 31k |rse ¢fbm

5. Healthcare and Hospital Management (¥dT®O R 3T adaTe
Ude
e 31T A Electronic Medical Records (EMR) TR &34 & fdig MysaL
&1 39aNT fosar ST &1
o 3UYI:
o W= B AfsHa fEwd) 3R ol it
o Siaex 3TUTsene AAsmie
o ! 3R &ar faaror yotrat

14. MySQL Interview Questions and

Answers (MySQL §e35] ¥4 311 3w

14.1 Basic MySQL Interview Questions (affi&

MySQL $eva] UH)



Q1: MySQL 9T &?

397 MySQL U 3N9T-01 fraae teraw dsrde fasew (RDBMS) 2, 511
3CT B a4 W T BT & 371 SQL (Structured Query Language) &T TG

BT gl

Q2: MySQL 3117 sQL ® &7 3R &2

3IR:
MySQL SQL

MySQL U RDBMS HTIEAUR 2l SQL U ) AATasT &l

FE T H RN AT HFA S AT | 0B 3uaNT 3299 | 31 gaid

SQL T 39QNT T &l & & fory fomam simar 1

Q3: MySQL ¥ Primary Key 311 Foreign Key ¥ &IT 3id% &2

3}

Primary Key Foreign Key

qe ¢do1 H Uh b 3MSsfeHhrar | I% AR 29 & Primary Key &1 Y5
BT 8l & &l

U edcl B dl U Primary Key 81 | Udb a1 1 U A 31f&Idb Foreign Keys
bl 2l 8 gopa &




14.2 Intermediate MySQL Interview Questions

(HEH FX B MySQL 33 UH)

Q4: MySQL 3 Index &IT E1T & 31IR 4% URGBTHH S T 82

3WR: Index U 3T FgaR &, 51 dasT &) dsit A Palaye & H HEE el
21 g5 SeTad O 3HTUNRH BT HITeHTSS Har 21

Example:
CREATE INDEX idx_name ON employees(name);

Q5: MySQL ¥ Stored Procedure &RIT EYdT &?

3WR: Stored Procedure Uds € T SQL ReeHeH &iaT 8, f51& aR-aR 3ugm
foan s Aar 81

Example:
DELIMITER //
CREATE PROCEDURE GetEmployees()
BEGIN
SELECT * FROM employees;
END //
DELIMITER ;

Q6: MySQL ¥ Joins T8I #?

39R: Joins BT UGN Tb A eI eded A 32T g B & fag fear srarn 21

Join Type  fggvor



'J'\C')'\I'ER Faw A feida &1 frdla swar di

LEFT JOIN  q7é 2ae & |t frapida 3R a1é 2aw & dfim frapida

T &l

i‘j‘f;T aTé 2ae & |t i 3R aré 2w & dAfim i
oTar 21

FULL JOIN - 215} 2 & Wt Feaide ) fica avat 2

Example of INNER JOIN:

SELECT employees.name, departments.department_name
FROM employees
INNER JOIN departments ON employees.department_id = departments.id;

14.3 Advanced MySQL Interview Questions (UsdTd
MySQL $CI 4D
Q7: ACID Properties 4T &Yl &

3 ACID BT Hdold Atomicity, Consistency, Isolation, Durability 2l

o Atomicity: HHY 3TURRM QR 81 1Y a1 HIS AT &
e Consistency: 32T g9 d¢1 ¥ee W &1 A1feU|

e Isolation: Ueh TR gER BT yuIfaa T8 Harl

e Durability: e §311 3T TyTdY 8Yar 21



Q8: MySQL ¥ Replication &T &YdT (12

3WR: Replication &T 3UTIT $STAH 22T B U A 3fde Gd? Hf 1Al A 5
oo fomar siTar 21

Replication Type faavoT
Master-Slave HTReR TR 32T 37U3T T & 311X Td 39 iUl
Replication

& &l
Master-Master 2191 Fd? 2T 3792e 311 HBIUl B Tha B
Replication

Q9: MySQL ¥ Partitioning @T &Il (12

3€R: Partitioning U a1l & {5 29 a1 &) BY2-BY W & JieT STaT
¢, 5 wwifa dear &t

Example:
CREATE TABLE employees (
id INT NOT NULL,
name VARCHAR(50),
salary INT,
PRIMARY KEY (id, name)
)
PARTITION BY RANGE (salary) (
PARTITION p1 VALUES LESS THAN (30000),
PARTITION p2 VALUES LESS THAN (60000)

);
Q10: MySQL Performance Optimization & fq U FA-BAI TS
Aa#



e Indexing &T TE 3TN 1|

e Joins I HTPHATSH H1

e Query Caching $Ad &HR|

e Partitioning &T 3TN &1

e Large Queries @I Optimize &1

15. Conclusion and Final Thoughts on

MySQL (MySQL &T fores 3717 3ifam
faam)

15.1 MySQL BT HEd (Importance of MySQL)

MySQL U UTavhd, Thaiad 31X e R feiae Seaw #smic fawen 8,
5 g wr A 9351 31 B dufrat 3uaT S #

7 fadraarg:

v 39-AY 3R ST § 3| v #T€ GThid« 3R gt A5 § Sl Bl
T BT &Nl v ACID HTETIE EISTeRTH Sl 5S¢l HRICY! SN ITA &1 v
JSON 3417 Document Store U SR NoSQL Uﬁﬁﬁﬁ[ﬁlﬂﬁ%l v




Replication 311X High Availability =R, 51 38 93 WsiacH & fAy 3ugaa
gTaT 21

15.2 MySQL W & BTAL (Benefits of Learning
MySQL)

@ Yeraw Hsriie Beew — SOL HIW forgm 3R Serey & PSS &34 3t
&HdTl @ A Taeade — WordPress, Magento, Joomla S @WehiR] H MySQL
P IUANT| @ TeT gafeieaw 3R fasra sefdsie — MySQL &1 39aiT d9
Se1 TRy # fpar s §1 @ b 31 whrewia daew - e 3R
cistRA-§¢ e pitadse & 3ua|

15.3 MySQL &T Mfd™ (Future of MySQL)

MySQL TTaR fahfae &) 78T 8 311k 98-8 ab-ll &l 37uATRR 371
RTfSRIRITEAY ST 17 387 &1

+ MySQL 8.0 # JSON ¥UI, Window Functions, 31k CTEs SRl Tsaies Jfaemd
‘-‘ZIT&IF[ﬁTI'sc%I ¢ Cloud-Based MySQL Solutions — AWS RDS, Google Cloud

SQL 3R Azure Database for MySQL o FATS S Tl doil I AIB T gl el &
+ Al & Machine Learning & TTY Integration - MySQL ST AT 3R ML

Hised & fAg Wl STET 81 TeT &



16. MySQL in Cloud Computing (MySQL
&1 FAT38 HPfeT J 3uanm

16.1 MySQL 31k o138 ygfen &1 afia

(Introduction to MySQL in Cloud Computing)

3151 & IHT H, MySQL &Y Cloud Platforms UR 1€ H &I I §¢ 36T &l
Cloud Computing ¥ MySQL &Y AWS RDS, Google Cloud SQL, 31 Azure
Database for MySQL 31 Wewrd UR 81 fobar S1Tar 2l

Cloud-Based MySQL Solutions & WBTge:

v 3iterifesd d&319 3R Rrapaf — ST A9 I 99| v oTE Thafdfeie —
SRR & STIR GHTYAT BT ST IT U off Yhdl 8| v 8T8 Taerfaferer —
99.99% 3{UCTZH 3R Hecl-IIoi Sl Hex JUl | v @Y HeiH - TeTad Td Bl
H=g31 #9357 R B ST |

16.2 AWS RDS for MySQL (Amazon RDS YUY MySQL)

AWS RDS (Relational Database Service) MySQL & f@i@ Uab Fully Managed Cloud

Solution &I



AWS RDS U MySQL AT3T HIA &b W

£} AWS Management Console WR AN ST B3| F) RDS Service @d 3R
"Create Database" R fd&id ®<| [} Database Engine H "MySQL" I+ | 3

Instance Type 3R TRl ITHATSA &I Y& B3| [ Backup 3117 High
Availability & fd®edl & HIRHTR B3| [J Database Credentials ¥€ HY 3117

”Create Database” UR faiids Bl

AWS RDS ¥ Hd< B & fd0:

mysql -h your-db-instance.rds.amazonaws.com -u admin -p

TABT HUTA: TYHT AWS RDS ¢ mysql FHTse A HAdT 8 SATPI|

16.3 Google Cloud SQL for MySQL (Google Cloud U¥
MySQL AE3TY &)

Google Cloud SQL U Fully Managed MySQL Tfd &, 311 3iTe) Thfan 3R &1
RGBT YeT Hdl &l

Google Cloud SQL ¥ MySQL AT &HA &6 WLG:

£} Google Cloud Console T 3R "Cloud sqQL” H ST B Create Instance
IR f3a® B 3R "MySQL" T | E) Machine Type 31 Storage 3¢ %31 [

Authorization 3117 Networking 3TQT Je B3| B "Create” R fFa@® &9 3R
Scley 3%}y §A1¢|




Cloud SQL A HAGT HA & fA0:

gcloud sgl connect your-instance-name --user=root

16.4 Azure Database for MySQL (Microsoft Azure U¥

MysaL 81ffam

Azure Database for MySQL U Highly Available, Fully Managed MySQL afda %,
31 Enterprises & fqiU Uep d&a<i9 AHTENT 21

Azure UY¥ MySQL ATIHY HA &6 WO

) Azure Portal CIN| GﬁT "Create a Resource" TR fadd Py | ) "Azure
Database for MySQL" Id @3 3R g+ | [) Database Tier 31T Storage fddm e I

<! [ Firewall 3117 Networking VeI HY dlids TTH! TRIHIH 39 TR
PR TP | B Create UR foida Y 311 3edA s 9101

Azure MySQL A e s & A0

mysql -h your-server-name.mysql.database.azure.com -u admin -p

16.5 Cloud-Based MySQL T Yfao (Future of Cloud
MySQL)

Serverless MySQL — AWS Aurora Serverless 3R Google Cloud SQL
Serverless a@[@ﬁf@ &mmﬂﬁ?ﬁ%l Al-Powered Database



Optimization — T3S Al-938 ScTay ST UeH HR WM 8| 2 Multi-Cloud
Database Management - EF!ZIﬁ"ﬁAWS, Google Cloud, 31T Azure EI?IUEE'HT!T

39T B TET

17. MySQL and Python Integration

(MySQL 3717 Python &T $E M)

17.1 Python 37I¥ MySQL &T Uf¥=4 (Introduction to
Python and MySQL)

Python Udh UTqeR WIATIAT #1133 2 311k MysaL Us Rervae deraw| 59 5
S B SST SATAT §, 9) g8 32T RS 3R MRATHT Y 3iTeme & o 7ee Hdm
2l

Python 3{1¥ MySQL 10/ & BIU<:

v 32T HIE S ATHH A A ST HTHN v 99 TRAS I 3R Terarga o
3YENT v 92 U0 U7 AHTEIAE A9 v $eTad A STa1fire 81 pad



17.2 MySQL Connector for Python (Python : | MySQL
HdeR BT 399N

Python 311? MySQL &Y 31183 & f@ U mysql-connector-python TSN BT
3ug o sATar 21
?'\‘E:I'ﬁ"\‘ﬁ:

pip install mysgl-connector-python

17.3 Connecting to MySQL from Python (Python &
MySQL &) HAdE BT

import mysql.connector

# MySQL A HaT B

conn = mysql.connector.connect(
host="localhost",
user="root",
password="password",

database="test_db"



# HUR 3TeoTae 91U

cursor = conn.cursor()

print("MySQL Connection Successful!")
SHDBI YHIA:

o U f&HE MySQL A HART T4 Bl
e cursor () 3iTeae 3eT Uad 3R #7351 & & oy 3uan sl

17.4 Creating and Managing Tables (& dIT1T 3R
A1 B

cursor.execute("CREATE TABLE IF NOT EXISTS employees (id INT
AUTO_INCREMENT PRIMARY KEY, name VARCHAR(100), age INT)")

print("Table Created Successfully!")

BT UMTE: employees TATH BT edd a9 AT

17.5 Inserting Data into MySQL using Python
(Python ¥ $TT §Td BN

query = "INSERT INTO employees (name, age) VALUES (%s, %s)"

data = ("Rahul", 28)



cursor.execute(query, data)
conn.commit()

print("Data Inserted Successfully!")

BT UMTA: 9% f&PT employees edd H F4T ST SISl

17.6 Fetching Data from MySQL using Python
(Python ¥ MySQL geT fIdia &3=n

cursor.execute("SELECT * FROM employees")
for row in cursor.fetchall():

print(row)

DT UMTG: U8 f&BE employees ead A AT 3T P e il

17.7 Updating and Deleting Data in MySQL (Python
A ¥e1 31ute 3R feslte =M

# 3T 379SE BT

update_query = "UPDATE employees SET age = 30 WHERE name = 'Rahul™
cursor.execute(update_query)

conn.commit()



# 3¢ fEdle BT

delete_query = "DELETE FROM employees WHERE name = 'Rahul™
cursor.execute(delete_query)

conn.commit()
DI HHIA:

e UPDATE &3l Rahul &Y 3% 30 A€ &< Tl
e DELETE @il Rahul &Y ¢ad A &1 Tl

17.8 Closing the MySQL Connection (MySQL HARTA
d< HI)
cursor.close()

conn.close()

print("MySQL Connection Closed.")

$ADT UUTG: TF 3TAH A SR FRI&T ¥9 A a€ B aml

18. MySQL for Big Data (@S 2cT & AU
MySQL)



18.1 Big Data 311¥ MySQL &T Uf¥=Y (Introduction to

Big Data and MySQL)

Big Data §3 40 UR 32T Y R, WA 31 faradwor & &) ufesar &1 Mysal,
Big Data HHTENTT & 9 ¥ ¥eT A5, Thafdafdd! 317 T8 IRBIHd U
&1 8l

Big Data ¥ MySQL & 3U41IT & WBIge:

v A 3T &) ¥3d 3 Y 4HdT v SQL RN FuIE &6 J1Y TeT
MRATT v Thoad 3117 a1 TTHIHA TV v Cloud-Based Big Data
HHTT

18.2 MySQL R Hadoop &I T RIL] (Integrating
MySQL with Hadoop)

Hadoop U@ Big Data Framework & it fEffgeqes ®eRa1 31 wrafdn uar
&IdT &l MySQL &Y Hadoop & |TY ETL (Extract, Transform, Load) Ufsear &
3997 f5aT 511 At &l

MySQL ¥ Hadoop ¥ 2T ATEUC ¥ & AP Sqoop &T 3UANT:

sqoop import --connect jdbc:mysql://localhost/test_db \

--username root --password password \



--table employees --target-dir /hadoop/employees

TABT HUTd: & MySQL A ST T Hadoop HDFS B ATSUT HRTTI

18.3 MySQL 31T Apache Spark (MySQL with Apache
Spark)

Apache Spark Ueh BT a1 WIATHIT €51 &, {5 MySQL 32T &) UATATSS B3
& fAQ 3uarn foear sirar 2l

MySQL ¥ Spark ¥ ¥&T @18 HIT:

from pyspark.sql import SparkSession

spark =
SparkSession.builder.appName("MySQL_Spark_Integration").getOrCreate()

df = spark.read.format("jdbc").option("url", "jdbc:mysql://localhost:3306/test_db") \

.option("dbtable", "employees").option("user", "root").option("password",
"password").load()

df.show()

BT UMTA: T8 employees dd A ST @IS BIdb Spark B WIAH B



18.4 MySQL Sharding for Big Data (a3 82T & feig
MySQL MTfEm)

Sharding U a1 &, {50 93 321 B 1o T1-37e71 Id+ uv fawnf5ra fepar
ST @ d1fcs WhiHd J R &

Sharding & WBTa<:

v TTE Thafafee) — 3¢ &l BIe-BIC U # fauiod fear srar g1 v @rs
FoifET - 9t IR R e UM U dear g1 v BIe d @ AT - H1
@IS aTe ¥dz W 3T 3Tt gaad oY ¢l

18.5 NoSQL 311¥ MySQL &T IG5 (Combining
MySQL with NoSQL for Big Data)

Big Data & MySQL 37l¥ NoSQL (31 MongoDB, Cassandra) & U ATY 3UQ1T
fopaT =11 Tpar 21

MySQL + NoSQL T UGN &Hd HI?

o frorae ¥a1- MySQL

o 3TITATS 2T (1A JISON, XML) — NoSQL
o As-¥dl piEd AT - NoSQL

o TIFARIAA TaT - MySQL



19. Stored Functions in MySQL (MySQL
H TS BaRTH)
19.1 MySQL ¥ T thaRT 9T &IdT 8? (What is a

Stored Function in MySQL?)

Stored Function U JoR-fESWhTES SQL WaRT &l 8, f5r& aR-a= 3uanT fasar
ST AT 8l 98 Uab day fve &t 8 311 soL das1 & viaw 3uai fasar s
A&l gl

Stored Function & BIUC:

v ®Ye AgATafAd - o IR g B3 IR IuANT fbd1 o gl g | v
QYT R — Y SPHEHTH § Uee HRa1 81 v ¥e1 WA 3irenem -
TR-9R 399N 811 aT@ WIfo1d P bR & TR fosam 11 e &1

19.2 Creating a Stored Function (MySQL ¥ ¥&1$
HaRTH d4141)

e



DELIMITER //
CREATE FUNCTION function_name(paraml DATATYPE, param2 DATATYPE)
RETURNS RETURN_DATATYPE
DETERMINISTIC
BEGIN
-- Function Logic Here
RETURN value;
END //

DELIMITER ;

19.3 Example: Calculating Bonus (@111 &G
& 9Ty R TN

DELIMITER //
CREATE FUNCTION CalculateBonus(salary INT)
RETURNS INT
DETERMINISTIC
BEGIN
DECLARE bonus INT,;
SET bonus = salary * 0.10;
RETURN bonus;

END //



DELIMITER ;

$HGT UHTA: 98 BRI HHATIGT & el B TR IR a9 dapac Tl

Stored Function & BT HIAT:

SELECT name, salary, CalculateBonus(salary) AS bonus FROM employees;

19.4 Modifying and Deleting Stored Functions (¥T3
BaRTH B 3Use 3R fedle &

Existing Function &Y 371U &HT:

MySQL B fFH! T8 PR &I STaYaEH I ATTSWHIE A& fhaT 5T AhdT| Tea
3 &1 81T 371R fOR S ERT a1 8l

DROP FUNCTION IF EXISTS CalculateBonus;

A d1<¢ 31T9 791 bR fhUe BT Adhd

19.5 Using Stored Functions in Queries (&8 BhaRTH
&1 ITGNT RIS H)

SELECT employee_id, name, salary, CalculateBonus(salary) FROM employees
WHERE salary > 50000;



THST YMTT: TF 39 HHATRA] DB Ao 31 a19d femrgm Fad dad
50,000 W 31Ter® 81

19.6 Restrictions on Stored Functions (¥21s BaRTH
& aT

X Stored Function ¥ Ei3TaRT=H (COMMIT, ROLLBACK) &T 39a )T T&Y fapar

SATABATl ) Stored Function &Y INSERT, UPDATE, DELETE HTURFH &
fTe 3uate 7@ fosar str=m arfEwl X Stored Procedures &t -1T & 48 $©
ATHAT & AT 8 Ahar 21

20. MySQL and Data Visualization

(MysaL 3R ¥er faggaramsair

20.1 3T fag3TeTeAI= AT 82 (What is Data

Visualization?)

a1 fagp3rarsaivA as ufean @ 5 321 & urw, a1d, 3R e s vu
wwd fesar s1ran 8, 5 31 &) |wsrEr 34k fFrofa &A1 smam 8 srar @
MySQL 3T &I fagy3TaTss1 &3 & fAy &8 oo 31k a@w-le! o 39T faean
AT &l



et fasgararsane & wrae:

v TS &Y 3TAT A THEEAT — TBHS ST B T 3R I1E & 0 H 31 Ihd
g1 v ¥Ea Forofa T - 89 iR U= &l Sed! Uga T off Idhdl gl v 3T
v &Y 3= 99T - fafEn 3R fasaa gefdsia o 3uam|

20.2 MySQL & ff T & fira seT faggararsane

<o (Popular Data Visualization Tools for MySQL)

o 7o fadrwang
Tableau $exufaea 3as 3ilv §-Us-5Ta $exdbH
Power Bl Microsoft IRT 3a@ s, fasAw gaifeifea & Ay
39T

gtcx;gle Data W g, I3 1Tt Wisaew & A1y $ehie fear s
udio

AbdT &

Grafana 3Ng-A g, wTea 3t fagparamsaiE & fau
ELLCL]




Metabase 3T SQL RN Eevhd 347 3iees Ut

20.3 Tableau & HTY MySQL &HY HAdE BT

(Connecting MySQL with Tableau)

Tableau U UG ST AT aSoRM € 81 39 MySQL & IIY Hde B &
forg: ED Tableau WYef 3R "Connect to Data" 3= g+ EJ MySQL Connector

%1999 B3| E] Host, Username, Password, 311 Database Name ST | [J
"Connect" TR fadds &3 3R 309 ST B! Icy H Hac He |

20.4 Power Bl & ATY MySQL BT HAGTE HIAT

(Connecting MySQL with Power BI)

E) Power Bl Desktop @Yei | F) "Get Data” 0R WY 3R "MySQL Database” I |
E) Server Name 31l Database Name &5 &< | [J ST A€ &N 3R

ENERIESREESY

20.5 SQL Queries A 32T fA5 I@TEAU (Data

Visualization using SQL Queries)



31TR 3179 feamt fmet @a1 & MysaL SeT &1 faraivor T ared 8 @Y saL qf
&1 39ANT BR:

SELECT department, COUNT(*) AS total _employees

FROM employees

GROUP BY department;

$HGT UHTa: 95 R fEurdiie & ssdaTival & #en ffa@mgm, G ae g e
N -ad fepaT 31T Aopar 2l

20.6 Google Data Studio & HTY MySQL 3T
fasgaramsa &

Google Data Studio U hY mgﬁ % S MySQL ST ol RAE 3R Sxee
H9eadi 81 E) Google Data Studio WYar 37X "Create New Report” TR fadd
®%1 B "MySQL Connector” SIS 3R 1oy fSe Set| E) ST &l a1y 3R
TR o fog sy &1

20.7 Tgd 3T fas13TeTe A= & fAU Grafana &1
EL L



Grafana Us HTO=-T1H & § O A1Sd MySQL Sl B AIFeT Sxrels # aad
Iohai gl E) Grafana &X&Te &Y 3R "Data Sources" H SE| E] "MySQL" &I SIS
3R Seray feew s1dt| B Fraer-etea TeT ure 3417 &) /Ul




