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SEHE N2 oS
TN SQL, a View is a Vivbuak toble based
on bhe Tesu\k -set of & SQL Stalemenl -

* A View Contauns vows and Columns , just
Rlee oo yeal table ' The Helds in o Vview are
Relde fom oOnz or mere vea) tables In o
St

* we can add sQL funclions, coHERE ,And JOIN
Stalements to & view and present the dala
os f the daka were Coming fom 0ON2 Single
table .

¥ Views allow ko encaprulale o hwde complen
ibes, 0r allow Limeled vead acesc to parb
OF bthe dabta.

¥ A View always Shews vp-lodatbe daktal The
databose. engine recreales tine dabta, using
Bhe view's s@iL skabtemenk, every Hma A
User quenes a new

CReEATE VIEW Syntan:

CREATE VimwW View-name AS
SELECT Columni, columaz,.. ..
FRomM < table_name~>



N HERE Conc@/?\'x'or\)

Examples :

¥ A Vview to shoow o)y Prodw ekt Lo b Calegory=41
CREATE VIEW (Cab_1_pProduck AS

SE e
FRoOoM PROOUCTS

WHERE Calegovy =1

* IE we wank to Zuery bhis Ve we can Say
SELECT

FRo™M Cak_1_product

A o s o ) sieeest onl e el
Columng
CREATE VIEW Lasic_cat prod A

SELECT nName, Calegery, Prie

FRoM PW&MC\,—S;
fom Bnic View we can Zuevy

SELECT *

FRe™M  Lasi ¢ _colc_prod

~NRERE= Ca\:ejo""j: 1,



UPPATING A VYIEW:

CREATE OR RepLACE ViEW Syntax:
CREATE OR REPLACE VIEW View-name AS
SELECT Columnid, columnz2,.. ..
FRoM <Ltkable _name>

WHEZRE  Cendilion

Example! 9t we want b add guantiky
to basit-cabt prod e ron

CREATE 0R. REPLACE VIEW basic_Cab_rred Ag
SELECT name, Calegery, Price, Juanlity
FRoM  Pyoducks

WHER= Ciua/\\;\'k’_tj =@

DRoP ™ VI=J"

e can delele a view woiblh DROP VIE L Command.
DROP VII=IW Synw%

DRof VIE=WS \/\'ew,nam/’



CASE stalemenls

CASE stalements in MysqQL allow us to Perform
Condibiona) ogic wibhin oUY Fuery -

* They ave useful when we need to performm
dx#ﬁere_nk Aclhons Or Calcylalions based on

C@v' ’CMV\ CONO\-: KOM'

1l Sihaie eide sl

The Simple CAcE skatemeat Compares an
Cxpye ssion to oo Set of Condilons and reburns
A vesulk based on the £t condibion tnab
eVvaluaktes bo bue.
Syntant:
CRASE exprassion
NHEN CondklBond THEeN result L

IWNHEN Gadkilon2 THEN s\t 2

Elicc s ClcesrsulG

E N

Example: Cons'dar a tave Called ‘@mpoyees’

Libn olomns ‘emplogez—id', “Frt-name’, and



Salary. IF we wank to caleyorize Employees

bLased on Sa\ary vange

SELECT emelogee_id  fimsbt_name  Solavy
CASE
WHEN Salary < scoo THen ‘Low’
NHEN Salarm >z Sboo AnDd
Sodary £ 10000 THEN ‘Medoum’
EESE sy
=D Ag Sa\aw:j,cqbe,jga:.j
FRoM Emplogeac ;
& 9n Simple Case statement Cendilion (& chacieedl
on ondy One fleld oY Celumn Exim Salawry fa bha

above exampele.

Z) Seorche A CASE Sktale menl -
9N 5ZO\TCMJ\ CRSE eaclhh Condbihen could be
Combinalien of mulliple condibons wsing legick

CDPZ«‘V—&\EO"’J or velabonship Ofevaleow ond Sach.

Syntansc:

CRASE expredsion



NHEN CondkBondl THeN result L

IWNHERN CondkilRon2 THEN resalt 2

ELse else_vesd\b

END

# Even Orough The Synlow Leclu Same or abeve
bhe ondillon heve evalualkes mafliple expressiony
Cndd con bet on oQ;{-ga_ven% Redsr See below
exomele-
Exameple -
SELECT empleyee_name, Salary,
CASE
WHEN Salary >500 AND
ep et SR ey ST
WHEN Salary >5oe0 AND
department = ‘HR ' THED “High He’
WHEN Salary 5300 AND
CLePaTEM-ent =lefdfe ) THED “Medium 1T’
WHEN Salary > 3000 AND
departmeat = ¢ He' Thew Smedium HR
Bl
END s Salarm_ Caltegery



FRoM empleyess;
* He~ve bobn Sadar and depart ment are
evaluaoled wih, Lozt opevelov ‘AmnD' Lehveen
Dz qCar each Conds o nSide LWHEN:



Common Taule Expressione (CTEs)

CTEs (n MysQL alesw us bto define Lemporam
nomed vesalt selbs thab can be used wibhin
A Quevy -

# CTEs Prosde @ wany to breakdawn Comelox

Queres Mt Smalley  meve mMmanageatle parks-

Synkar:
NITH Cteoname (columad, Columa, ) AS (
--- Querg thak definec tne CTE
SElEen
FROM ...

WHERE---

)

S TR &u—e:gj Dokt Usec CTE
SELEE T

FRoM cte-name,. - -

Explanaben:
D De fne tre CTE:
% Stort Wiy e CiTH! leyword folewed

Ly name we wonb (o Assign t= he CTE



(Cle _nama)-

% OplBonaly  Specify e column Namer CColumni,
Columnz,.-.) for CTE.

% Use lcegword AS followed LY pPavanthesis
‘C)Y o enclose bra Guery bhat defnes bre
@

# Thic guery can include Rlkeving, Joining,
Aggregaken, and Gns obher SQL opevabions.

O R

* A ler O(e_@'r\:.nj the. CTE, We Can vefleyr
s it as a tave in the sSusseguent guery.
#% Here w= Con de Any opevalions 0a bhe
Yy ulk sek 0f CTE bhat we could de on &
Lable using SQL 2ueves.

# After the pavan K~ sic enclereds CTE Qpuary
Chere. (s o Sermi- colen: The Tescw} Of the
CTE Coan be UWed (n the mMaXs grery unbl

A @I\AS b o Semi- (olen.

Example @ Conaidery o dababase wibl, oo bablec:

\ ’
‘employees’ and d.,apart-mzr\\—:&/- The “emplayees

Lavie has Columne ‘ermployee_id  Reiboname,



“ast-name’ and ‘d,apar‘cmzq‘t—lo\', cobile e

\oLZ,PaY\CW\z_r\\TS‘ takle Ihas cColumos (OLZ—PG“‘%N\e/\'L‘,‘lA)

and deparcment-Naome’.

WITH Employee_ dapartrment As (
SELECT e.empleyee_id, - -Frit_neme, Clasknane,
d-deparkment _nama
default FROM employee e
J?_'g“ S JoIN departments

(GCNEE

Join ON e'd_e_Pav%me/\‘c i C&'CJ,QPO\A:Nn\:—i(A
e

FRoM emeployee - deparkment

& 90 @f\;_f QX&MPLQ/ i CRE UGN\L&(@M\P\/O‘jQG—
deparkment’ is defned , ohich joine bha
Cemployee' and “doparbments’ fables Lased

on M&QPQY\CMQ(\‘C._LA7 Column . The CTE Seleckr NLce-

Ssavry celumas  from befl, tables. Thae mrmoan tabie
Bren Selecte all the Colomnas fom e CTE,
@,Lﬁec,(\'\/e\g rebog,;v:nj bre employee (nformalion
aleng il thawr depavtment pames.



X CTES arc especally Useful when Aealing woi by
Complax Guenes nvolVving Mulbple Joins, aggregalbion
Or Yelursive Guevies -They help (mprove guary
ye adabilby , masntoinability  and  Performanc
Ly brealing dewn logic inke Smailer, leogicak
uniks.

K H$ CTE'c are Sopporied in MYSQL 80 ond above



SubZueres (n MysQL:

Subzuenes iN MYySQL Alew U t© nest one
Guery Cinner Guery) inside anetrer gierny (ouber
C]/U\-&Yj>/l‘r\—e_ vesu\b of (nner Guery (s wsed &y
the ouber guery bto perform furbher opev=lions.
Synka:

SELECT Columnd, Coelumnz, .. ..
FRoM Eavlet

WHeee columna £~ ( SELECT Columnd
FRo™~™ tuable >

NHERE ---- )

Explanaldon:

D De Rnre the Subgiwerg:
# The Sulbgiuery LS enclesed (310, Povantihe gis

C %
9t Ccaon be used N vavour parlbs Of tre oubtexr
Query , Sudh as e (seLecT’, ‘FrOM’, ‘INHERE’
or ‘Rpving clavsec.

2) use ltha Subguary :

# The result of the Subzuwery is breated ow
lempovary btable 07 dalagetb
2 9k can be Used in enjunclon i~ Opevaterc



[ ) Sooiini s SE RIS S o = anc, 06
CempamsSion operztere (=, ' 5' ebc) © Riber
oF  jein s dicatin ou\ser Qrravy -

Exampe: (onsider o datobase woith oo Eableg
Ccustbomers and ‘orders . The “Cugteomers' table
hae ColumnsS ‘Caskemer-3d' ‘causteomer_npname' and
kCc>u~ﬁ‘cv:3', Lohile the 'ordevs kable has columag
‘order-3d", CCustomer-id), and ‘order-date'. e

want bo velbreive a Liskt 0f Cuslemers ko have

P\ac,e,& on order in bre Year 2022

SELECT Custormey_name

FRoM Cusbomers

WHERE Customerv—3d (N ( SELECT Custemer-3d
FrROM ovderx

WHERE YEAR (order-dale) = 2,09,2,))
£ 9n this example , & Subguery s Used bo
Kley tre ‘ordevs' bable and rebreive bhe
‘Customer — 90 Valuwes fFor ordasrs placed (n 2022,
The ouler 9uevy blan uses btha ‘(N Opevatoy

b Seloct bha ‘cuctomev_name' Rror Fla_



SCuskeomers’ table for Drose SPeafC Customer_ 945

H Subgueves can be usSed IN Vareus Scen=w=s,
Such as
¥ Rlevng based on o condilhen : Using o
Subgueny in the ‘WHERE' Clouwse o £H) er
daka Losed On a CPecifr Condilbon.
P jOW\lr\j Lacles Usivzj O Subg uery i~ Or~e_
CEROM Clawmse bo join Etablec based on o
Cermmon Column.
% Calcalalling aggvegate values: USing o sukb-—
Guery inbre ‘SELecT’ O HAVING' cClamse to
Calculate aaggegate Valuey Llice couvnlbx,

Sums, K Aueradec, ekc,

¥ Subqueres impack Performonce , So (b impectant
lo opimize. and ensure et Inderas ore

OKPP'YOF'hALjd@ QPPuﬁé\ te l‘MP)'OVQ, SXQC,MUO/\ [;\nr\L



ML/S&L Stoved procz dures:

Stored procedurves are a set of SAL stalemenks
Brat are Skoved in bhe database and Can be
executed repealedly .

* They Prodde a w4 bo encapsalale and rewse
SAL legic:

# They Can Accepkt input paramekess and return
Oukput paramelers.

ka\'nﬁ o Stored pProwduve:

# USe Pre ‘CREPTE PROCEDURE '’ staltement bo Creale
a stered proce dure.-

# Set the delimiter to Something other than o
Sermi - tolon ko awveld conflcls.

% Define tha Precadwye name | inpul/ oubput
Poavamelens, and the prota duve bedy.

* Use the (BEAIN'GrA ‘END keywovds to enclese
the Proce dwve stakemenls.

¥ Bnally, Set the delimiler bacie to Semicelen.

Sfjml?‘a\'ﬂ-'-
/9 U\A_s Can b Q'\:‘jmhj
DELIMITER S olhay than : faab ic
Used (nside



CREATE PROCEDURE pw@dum_namCCPammL{r_L‘sﬂ)
[charactersbics ... )
BEGIN
- - - Procedwre bedy
END $3

DELIMI\TER ;

Example:
DELIMITER [/
(PEATE PROCEDURE ek — causkomer-debuils (
TN Cuslomer_id [NT)
R=GIN

SEEECTE
FROM Customesc
WHERE 1d = cuslbomevr_id

END //

PECLMIERES

C&quj 4 skoved proceduve:

%« Use the ‘caLl' Stokement to execule a
Skoved pProcadure.

3£ FMV{O\,Z, the Necess awy Ot'YjUMAer\I:_g for ney b



Pava M&L:@V‘_{

EranRcs Eror s i
\/ Para me e Y
CA—LL 52 e C—“’\SI:OW\LY"_OLQ[:&J'«(S- C_s-)/ Sw\le'\‘ A Vvadue

<
Skoved Proczduve Pavamelers:
# Stoved Procedoves Can have input, oukput
o npat/outpult Parame\ery-
+# 9npulk pParamelers ove used ko pPass valuew
inte the Precedore.
w oukpul poaramelevt are wsed 0 vyeburn valuwes
Rem ke procadwve.
w Inpal/ oukpul Paramelbers Can be used for-
boon (&Qsmj and Y‘Q\;\)«rr\)\mj value, .
EXample
DELIMITER //
CPR=EATE PRoOCEDURE Calculake _ bote C_'LM PnCe AT,
IN uonkbly INT, 0uT Etobad TR )
EYHONIN,
SET tekd = Prce ¥ Guantibey;
END //

PEC G tmse .



Condilbonak skabe menks and Losops:

Stovred prowduves Can include Condi\ional
Sktatemenlts Ulce [|F, CASE | elbc.

They can also includle loope Such as WKILE
G ARElEEEr
Example :

PELCIMRES

CREATE PROCEDURE Cl\ec\(«jra&c

A Score fNT)

R=GInN
DECLARE 9grade CHARCD,

S Cone o R P = S
SET 3?4&: ctq’/-

ELsEe - Scove. D =p @ = r
SET I9rende = CB’/'
ELsE IF Score SO THEN

SER Sliedo =

EESE
SET 9vade =

¢ I

/

()

E~p | F)

SELECY Frade)



END //
DeC eSS



MO D E R E R

N MysQL, the ‘DELIMITER' sStabement &
used ke change the default delimiler used (n
SQL skzlkements. 9L s Parbwlerly Usefu| When
dﬂ.F\'t\;V\j S toved Procadures; tvggers, o Kaclkens
that Conbein mMmulbrle SQl statemenls.

Ry default MySQL uresS Semicolon () as brg
stakemeak delmiler, bLut wohen trln Complex
Touldnes it belemes necwssary to change bhe
delimiley bo avoid Con flicls.

Synktax:
DELIMITER now_delrmiler;

% ‘rnew_delimiker' is the new-delmiler ko be seb-

E xample: SQL Stoved Procedove S mullke)le
SQL statemenks woibh out DELIM(TER.
CREATE PRoCEDPURZ example- procedove ()
BEaiv
SELECT % fom tzmoeld,
Updale Eablea

SeT c=olumn 1 = Valuaed )

PDELETE FROM +taulel



NHRERE Ceadl

E~D),

#£ A bovez example RV Al b R o AR A A L R L )
Obove exoample (oe have & shoved pProwdore
’e,xample- Pmcao\/uw-e‘ that Contwine mu\brle SQL
Skatemenls . By default, Myser uses the Sfemi-
colon (7)) s the dealimiker bo sSepevale the
Statementx . Howevev , vohen execuling ther code
drectly, My sQL inkerpyets €ach Senmicolen &
the end of tre enlSre Precedive , v=sulling (n
LiSga et evvan

* To ovoild b isSue we need bo Chanse bhe
Oz L e USINg e ‘DELIMITER' Stolbementk:

DeLmiteRr //
CREATE PROCEDPURE example- procedorve ()
BEaiv
SELECT % fom tzmoed,;
Updalte Eablea
SEfF c=lumaordi=Vealve s
DELETE FROM tauex

NRERE Cadl



&b /Y

DIE L et CiElE ety

* 9o bhe clbove example, we seb bthe neco
dalimitey bo /7' (Can be argting Lile $4, 0@ ...)
Using (e ‘DELIMITER //) Statepment- be fore
Az frning the stoved proedore . This allecy wste
sz e Serictolon CEr o sl proceduve.
Lrhoult Gnilicling WA the sSkatement delimler.

H# Faddy we end bthe procedove defimlion Wi

‘=D /- ()Chlx Symbel has = be same ar =
used ohen defning bha delimibey) - Thes ce
verelb bre delimiltery bacde bo Sent caloan ()

using  DELIMITER 5 .

Nobtes:

) The ‘OELIMITER' Statement is neb an SQl
Ctotemenlt itcelf- 9t S & Command Used ko
Choange bre delirvlber used for parsing SQL
S babementx.

2) chongins the delinilber (s Necessarny when



worlting With Complex vouliner that Conkain
Mmulbple stabkemeants.

3) The rew delamiter Cantbe any valid Charmckr
o Skwng bhak i« n=bt Psyrt of tha SAL stalk=-
Mments L in The vouline.

) After changas Uha deliriber | he neo deli—
Mmiker s Lred bo Sepeate bhe Sktabemenks
Lbh 1 e youlne -

S) onwe bre vyoubne defnilbon ic Complete it ic
essenlal bo Teset the delimiber bacic to the

Oefoult sericolen (J) uSing ‘DELIMITER 5.

# The pEL(MITER to=] in MysQL i & helpful]
tool for managihg Complex Stored preceduser,
kvngsere 0 foncliens bhat inrolve rmullbiple SRL
Stalements - By changing bre delimilber | we
can ensure bhat the (ndnwdwal stabkements
oaBhle s ol e Covee iy inlevrpre\=d

by Hlyeqie:



# DECLARE Sktalement

Tn MysQL, bhe ‘OECLARE  stabement is used
LY 0A In the stoved procedoves bo declare and
de fine Vaxatles: 9t allews You bo creale
Vaxvables bBhak Can be used to sSkove aad
marpalake dato doxing tha  execulion of Ohe
Sko~ed pProcadore.

Synta:
DEcLARE Varable. name <0Q6\k:al:}jpe,'> < DEFAULT

de faulb_value >
¥ Varable - name iy the name of the vamasie
bo Le declaved -
* databype v the Jdakabype of the Vamnasle, sach
as |NT, VARCHAR, DATE, elkc.
% DEFAULT default _value (opbonal) specifes
the defanlt yaleg for bhe vanrable (F it ic

not  explicly assigned.

Examplz-’



DECLIMITER $$
CREATE PROCEDPURE Calculale- bax ( IN
‘neoi (e —amount  DECMAL ( (0,2))

REQIN
DEclLARE +ton-vate DeEcima (s, 22
DECLARE fan-amouvnt DEcimAL (19,2,

SET tat_vyate = ©-185;

SET o - amount = Invol(a - Omoovt ¥
tan_ratke;

S EEEaT tat_arv\.ow\b/'

END S §
DEL IMEEE RS

* 9n thic example , we defne astoved procd-
ure. Named  ‘caleulalked _tax that €Alkes an
Inpult  parame ey Cinroi@_omount [oibhin the
cha.d/uvf’_/ e declove bso Vavrasles
“Lan_vake! of btype DEcmAL (s2) and
“tax_omeont of type DECIMAL (15,2) .

£ e ben aSSgn a Valbe of 0615 o thre
({ja\fn_fral;e_'\/aw?able using bthe ‘SET' skalbement-

e ‘barn-amovnt’ Vavwasle v calculabed



Ly MM\\\'P\O}mj bhe  ‘throiCa-—ameoual = COf A

b tan- yake’ .
¥ Bnally w= Seleck and OUS'P\G@ “tan_ameunt -

Neokes:
) The ‘DECLARE Stotement & Used ko defne

Varables HOATA o Sbored Procedure.

) Varables daclared Clsing DEC TR iyt
(ocaoX ko Khe Slkoved Proceduve G0 Cannsb
be accessed outside of L -

3) Each Vorasle must have o Urigue Name.
Lo hin thae Scepe of hae Shtoved Procedoure.

u) Vaxables Can be assigned default Valuey

CishRImE SO s @l G

) Varables Can be used bo skowe and mani-
pulake daba dww'mj bre €execulien of the
Skoved proteduve , enawblng Calculallenc, Com -
pansons  and Ofhar opevalions.

(;> M7SQL sSopporks Vavous dabke bypes fov
Varables fﬁcu&ﬁj P ~ME Jc-wp_e_g) skinsg

\’,‘\jp-e,s/ O\a%& anh Kne bj\a_e_c and Moxye.



# The ‘DEctARc’ steabtement v o Aundamenta|

Aspect ©ofF worlcing Wby Vomabler WND-in
MgsQL stored pyvocedure . 9t alkews us bo
cveale and use vasxailes = held and
rmampaulale dabta . en hancinsg Hexi Gy and
fnctonaklilty ©of ouv Stoed peroceduve,.

Eyample bh defpult_ value :

DECLiMmITER $§
CREATE PROCEPURE Cealcutale- disceunt (TN

prodmct_price DEUMAL (10,2))

REaN

DEctARE discovnt-ate DECIMACCS, 2D

DEFAULT O],
DECLARE Auscevnt —amount DEcimAL (10,2)
PEFAULT Pdect_ P * descount_rale;

SELECT duscount- amnount

END S §
DELIMILER



Triggers in MysQL:

Tvigsers In MysQL oare Adataease o&jecks that
ave assoctated wolbth & tasle and aulos'nq'b‘c_l[j
execuled when a specfc event occurs '”’\g/jcme
Useful for enforcing business vules, maintoining
Aata inkegwny

Pey forming aM&.‘b‘nj/ or arbopia—

Bng cCertwin ackens in vesponse to date chan-

Jes.

Notkes:

D) THIgers aGve oo using SQCL Stakemenks
Gnd ave alblcdched o kables.

2 Tt\z,j are executed N vesponse ko SPecC @venks
Such as [NSERT, UPDATE , DELETE , ov & Combinalien
of brese eventI-

2) Trnggers are defrned at the doatabase levek
and opevate on & per-row basic , MEaning

lf\f\,e,j are execuled Ffor cacl alfected vous.

ijeg of TvWgsevc:
(> BE Feidie T'ﬁjje,wrs:
% These Evggevi are execnbed Lol befove

Che sSpecifed event OCcury.



* They ore Commeonly used b= medify bhe
daka being (s e edh , uPdated  or defleted , ox
Per foxrm vVal dalong.

% USe fuy for en forcing daba inklegrby Yules or
Perfovming Calculalkons before the ackvakl change

haFPe,r\s :

Synkarx: (REFORE INSERT Tn3IJer)
CREATE TRIGGER, befere_ inrert_tmgger
REFoRE TNSERT ON bable _name
Fok EACKR Kow
Re&I\N
- —— logic steps

END)

Example.
CREAMTE TRIQGER, befere_ inrerb_Evigger
REFoRE TNSERT ON employees
Folk EFAcRr Row
REGI\N
SET NEW. Crealked_at = Now )

END,



* Thus g9er is exewmlked before nrerhing A
Yo N o e ‘@mployee’ table. It setg the

(C'rt&\:f-z\- aEl column to e Cu~rreant b'wx.Q,S{:aMP-

2) AFTER TYggervs:
%« These trngsers ar= executed afber bhe Specified
evenkt Occurc-
v They are used for bosker Such as legsging,
Jeneraling reperts , UPAaling velalbed Eables, ov
Sending nPB R calbons:
Kk USefu) for performing ackens besed on the
chongec made bo bhe data.

Sonkarn: (AFTER UPPRTE Tv3Iger)

CREATE TRIGGER, &ftey_ update tMgger

AET=R UPDATE oN bable_name
FoRk EAcCK Row
Re&G\N

- -— legic steps

END;

Exoample:



CREATE TRIGGER &ftey_ update tMgger
AETE R UPDATE oN Orders

Folk EFAcRr Row
ReEGIN
TNSERT (NTO ovder- Loss (ovdev_id, ackon, UPA alzd_at)
VALUES CNe_w-'ld 4 LUPc}\a\:‘C—A: NowC\D/'
=D )
# This tn3dger IS executed afbter opd=ling a rocs
in he ‘ovderd tatle. 9t (sg¢ bhae vpdals aclyon
in o the ‘ovrder-legs'tocle.

2 ENISHE AN DR i e ns:
4w These triggers cvre executed inclead Of bha
default acbon assedaked woibh the eventl.
*Tkz,j ave primanly used WOy Viewe to enasie
pevrforming OPerabons On Views thab involve
Ml Bplee Undavlying tooles.
K Useful for (Mmplementbng Complex Vec Mmodifca-

Hong o Cusbom handlng of date chanses.

SYntanr QNSTEAD OF (NSERT Tr{gjef)

CREMATE TRIGCGOGER ih:\re.aA—OF-_,'mScrb-— k'ﬁjjer



(NSTEAD OF TNEERT on View-"ame

Foe =AcH RoOW
BEAIN
EvaE (Pj‘:é_ Seec have

=ND;

Example :
CREATE TRIGOHER inctead-of nserb_t¥gger
(NSTEAD OF TNEERT 0N view-saler
For =Acr ROW
BEAIN
TNSERT INTO Sxles (CProdmct- A, Quanlity)
VALUES CREW-prodmct—id, NEW-guasbity;
=ND,
s This £v99er is executed inste=d of the defadlt
insert ackon on the ‘view_sales’ View: 9k
ve divecke bha inSert operaion fo bhe ‘sales
table-

L'f) CoMPOUND Tmgger( !
# COMPoUND E£xggers Gombing BEFORE, AFTER

o INCTEAD OF {:'r'\jjexx = d_zf\,,\L malkple



tngger actens for tha Same event -

# Theg allow yow to perform different ackenrs at
di (revent stagec of the event execubien.

% Useful for Imple menling Complex bulinesr rale)
O pevforming mMalibiple operabons baced on

b evenk-

Syntax: (CompounD TRIGLER BEFORE AND AFTER
INCERT)

CREATE TRIgGER Compound_ inrferb - Evigger
RE FORE TNSERT oN Ltasle-nhame
Foe GEaAcH RoWl
BEGAIN
el [,03§C, Feen heve
ENDy
AETER |NSEET ON Ltable_ hame

FOB EacH ROW
BEGAIA)

== [/°3§C— Feen heve

END,

Example:



CREATE TRIGGER, CorpPound_ inferb - Evigger
BE FORE TNSERT oN Customery
Foe EAcH Roll
BEGIN
SET NEW: Created-abt = NOWC)
ENDy
AFTER [NSEET ON

FOB EaAacH ROW

BEGIAN
TNSERT [NTO Customer_logs ( Custemersd , acken, urdaatctg\)
vALuEs (New:id, ¢ , NOWC) )

EciD

* THhis Compound t¥Iger Consistse of oo BEFORE
INSERT and an AFETER INSERT tvigger for bhe
‘Customevs' Ealle- 9% set¢ fthe ‘created-_at’
Brmestamp befre ingerbon and Llegs fha inserben
Ockhon Inde tha ‘cacbomev_ loge' talle aftber

(NSey Son .

when bo usa tvggerc:
# USe trggers t= enferce dabo inkegriy
Conebrunks Such ac Valb daling data befove



nSer ton  ov Updale.
5 USe Eﬁjjeﬁ( oy a»ucﬂ-?]_.\'r\j Purpeses; Such ag
logging changes made to SpeciFc Easles
4 USe Erggerr bo aubomabe Certoin ackons 05
Calealalone bLased on dabta Changes.
e USe2 trggers bo mainkein Ceasisbenty ccrecr
relaked tausler or viewc.

USe tmggers wshen we need €2 perform Complex

O pevak ions (nelving malbple tabler 0¥ Views.



Tyre Casking in MYysQL:

Type Caslking in MysQlL allevs U to Converp
Valuts from Oone daba tupe t= ancllesr . It i
Use fu) when we need to ensure dabta Compald—
Lilky , Perfevm Calcalabiens involining differeals
d“b“bﬂPCS, ov formal data In a SPediic oy .
s MysSQL Pwovides vavious fnckons and techai-
Ques fpor type caslbing.

D CASTC) funclden:
Sl ChroiR e huncliop i O i e,xPUQ\:lg
Convert & value bo oo Specified data byre -

Sgntax - CAST Cvalue As databyre)
Exomple:
SEtee s chsy ( Shy AN

Conve~kts trha stvng ‘y2' ke an inkeger:

2) CONVERT () Rnclden:

The CoNVEETC) funchien (¢ Anobher vay ke
Convert a value teo & Specified deaka bture .
3es Synbarx (¢ Similar ke CACTC).

Syntax . ComnVERT ( Value Ac databypre)



Example .
SELECT ConvERT (say' DECIrMmAC(S;2))
e Coaverle the Skving 2.149’ ko « Aecimal o\,

Pyecision £ and Scale 2.

5} N umeric Conversion fincSong:
M‘jS&L Prondec vamoucre funchbons for Nwmemc
Convexsion Such as  RouNpPC)  CEILL) K FLOORC),
ARSC), ebe: These fuackons allew ws be manip-
ulake ond Convevt nurmevic values as needed.
Exomple:
SELecT RoonDd (27,

K Converts decimal Value 27 ko the reavesl
nkegey U .

LO Dake and Time. Conversion Fun dons:
M7sQL offers fuachonr Rice. DATE-FormATC),
DATE-Aop() , OATE _SUB (LD, etc. , wohich Con be

used bos Converkt o Manripulale date and
’Bmﬂ_ \/d.\U\.M-

Example.:

SeLecT DATE-FormaT ( ‘2022-12-2) %y /zm/03d.");



# Converks tha dabe (2022-12-31 ko formal

(so22/ (2 /2

S) Imeucit Type casbing:
MysQL alse perfoevyms implulb tyre c=s Bnsg in
Soma Cases . For example, When W= Perform
anhme lvic Operxlbeons iNnvelving A frevenls Aabo -
bypes. M7sQL, autemalicdly convertr them b
o ommon dalkalype based On a Seb of vle,
Icroun as  fypz coercion'.
EXample-

=SElEdig = o
# Tmpllt¥y Converts tha stving o' to an inteser

onA pexfovms  tina adai\ien oOpey=len.

Notes:

# 9t is irperiont o be aware of the datn byres
involired ond the Poleabiah implcalions of type
Cashng.

s 9mproper Use of tyre Ccacling Ceon lead to daba.
less, Unepecked Tesulbs, Or Perfermante (ssues.

Mmalce soure bto un dz s band tha chayackeriylbhee



0/\3\ Lt Reong OF— GL:(—(’CYEA\: OLQL—&-\:‘JPQJ (r MYysQ L -



WNindeows funchon In Mysqy:
MWadows fAmclRone, also knewn as windewing
o¢ onady Re Rinchons, ave &« Pewerful foesboe
N MyYSQL that Rlsw us bo perform Calculaben
On & Speahc “Lovndew! or Subsel 0F yowir tolin
A eSSt T Sek
s These funcBons opeyake On & Group of vouws
and yebuvrn o vesulk for each Yew based o0
fra_ Values of obher yvowe whiblhia the Same
LN deo Lo
% indets funclhicac ave often Uused for basles
Such as von\dag , &Jgregabien, and meung

AV Q/Y‘ajeg 5

Syntax: (Leneral Syntax)
£Foncton_name (expression) OVER (
[PARTITION BY Parbbon- expression]
[ OROER BY Ordar- expression [Asc|dese] ]
[ Erame — Spec & calion )
2
Explaanakhen:

2 ({'uqc.b'of)»—ﬁama_‘ }S ﬂ\a_, N n2_ oF- b’\.ﬂ_. {/Q)\f\dﬁWJ



ff\J«\c;\SOr\ we (sant o “use ; Sove e QO\A-NUMRE/&L

‘ReWIC, DENSE_RANK ', ‘(epapn’ LhAs etc

¥ \6><P~ne,ss{or3' & Dhae Column OF @xpreSsion 0N

be ceplied-

R funclion  wild
opbonah Clause thak OQQHW

% ‘PARTITRON Ry’ :
e Par\S \o'on)\r\j Of e Y=Sullt Sek in ke Suleseb

Losed on ona or mere Celumag. The fuackon i

OPFUQ& SZPQ,'T‘é\\cej:‘j o excl, Parl;{‘o"of\-

S (ORDEEBY': Opbenad claunse bhhat SPecifes tha

OTdQ_;ﬁa\j of bha vows Wibhin exch parktlbon. Thae
Afmclbon G Le calculated based on thic ondey
S (‘Framﬂ.,,SFe_c{Rc_o.\;\'on’;

O\,QFV\_,«__S )C\/\L (/JRV\d,Ou-‘ Fr~a~\g_ Of¢ Y‘ar\je_ OF o L
' Tha C_a)c,u\q[;{of\-

oPbonal claure b=t

LWYoNIn bhe. ParlBlon b= include
2.5 dSLKYWr\LS Lhaech, vY™Swi anve Considared oheaq

Perfereming tre  funclion.

Few fuackons -
D Row_ NUMBERC ) -

Roburnt the. SegquenlNel numbey of & mows co hin
& parBloned resalt sek, based 0o the Specific

OY‘CLLY‘ .



Synktax:
S ELECHE
RowW - NUMBER. () OVER (ORDER BY Celumn_name)

S TOoW_ rwmber , Columa—nNamae

FRom %’ab\e,\f\am>/'

Example:
SELECT
RoW - NUMBER () OVER. (ORDER By Salawy DESC)
AAS TO9W_ nwmber , @mployee_ name Salary
FRo ™M e,M\pLoyc,eg/'
*% /:\'Ss‘ijn_c a Ur\:\‘LcA_e, Seiu_enl;“o.)\ Ovder be the
result Seb based o0 bha Salary Celumn in

dLSCZ—'\OL/;f\j ovdley.

2) R aE
ASS{gr\j KX UnGue yank to each row LibAin a

Parioned vesalt Set, based 0N sSpecfc order .

Ties v caxve e Same van¥. and the next ranlc

(s Slipped.-

Syntax:



SELCEeT

RAN Kk () OVER COR_DEP\ Ry Cplur\nn_namj
frs Tonc Columan_ Nazmeo

ERe A ‘b’ab\g,\ﬁam>/‘

Exomele:
S EEc e
Ran e () ovEer (ORDER BY Score DESC)
s ronlc, Sbudent -Namae | SCoV=

FRoM  Studenks,

3) DENSE _RANIKCC D!
ASSIgns O UNdue Tank k= each vww Within &
Parblhored vesult set, based on bre SPecified

order. Ties recave btrne Same vyank and the

nex t ~wanlke (§ ot skipred .

Synktax:

Sl
DENSE RAN k. () OVER (ORDER By celumn_name)

frs Tonlc Columan_ Narmg

FReM C table_nName™> )



Exomple:
SEllsE e
DEUsE_RAN K () OVER (ORDER BY price Asc)
S rvonic, Preduct_nNama  pPra

o Peedackbc

Pl U )
Calculates elr\a_ Sum Of & Cc=\umn LA A Loiadew

dofind by tha Parblion and ovdeyr clauses.

Syntart:
Sl ielen

Og\uMﬂ_ﬁarv\Q_/ S OM CC‘D\UMf'\—ﬂaW\Q_) OVizE C
paeT\TION BY pPorblhen - Column ORDER. RY
Ovdex- celumn ) AS sum _value

}:K—OM <‘e0\b|e _r\c:,wQ_>/‘

Example:
SELecT Ovder_id, ovdax-dale, order- bokad
SOM (ovdav-keoka)) ovee (PARTITION RY
ordev. date) As daily_tokak



FRoM ordaxc)

s) G
CdqulaEe—S H\g_ O\Vz_'r‘aje, O(l . C=\umn oY~ o

eoinde defrd by bre PATLien and ovder clauses.

Synktart:
SETEGEE

cCo\lumn—Name , AVG C@\UMA~GO~~\Q_> OVIEE C
PaeT\TION RBY pPoarblhon —Column ORDPER RY
0 vdex- Celumn > AS ovy _value

FRo™ < talble - r\a,wq_>/'

Example:
SELECT  prodack_id, Produck_name , prodack pric,
AVEG (prodmct_pra) ovee (PARTITION RY

Ceckegerg_ A ) AS calesory_ avy

FRoM  pyveducks;

c.:) e

Re kretves bhe vValue oF & C=a\lumn ferm The
ek o il bra indew deaed by bhe



odeyr clause.

SYntax:
SEEEGcEs colOmh= N=me LE=E&D C(,cluMn_naM&>

ovEe (oRDER BY ordev-Cslumn)AS nexb_value

ERet it ta Lok Narme >

Example:
SELECT employeec— Nname Salary ; LEAD(Salan)
OV ek (.O@DE—,R BY S=lamy DESC) Y

next_- Righesl_ salan

FRom emplogyees;

"K—UJ'Z,{»g\ Fw(‘ C&\C‘M\ﬂl;\'r\j oLJF-(:-CTrr\cM ocC Compq-r:,u

a.&j acgal VvValues.

7) Rl
Re kvretves bhe Value 6 Q& celumn fremn The Pre_
Vieus e iy e cAndew deaad by bhe

oder clause.

SYntax:



SELEcCT Columa_name, (BG (Column_name)
ovEe (oRrpER BY ovrder-Cslumn)AS prenouvalue

FRoM Ctuwsle- nameD )

Example:
SELECT  froduck _name, Prca | LEAD(PY )
OV ek COR_OER Ry P la DESC,) A

Preoun S - P e

FRom™m PNCXMC.‘CSJ

+# Use )\ foc Colamialing e Hermnw oc Compariog

ﬂ_&j acgal valu=.

Lohen bto use windews funclions:

% ColculaBng vunning bokels  aversgel of agoresa-
tes wikthin Specchc parbliens or Jroups.

% Ootairing TOW NWmbevs or TANkingg based on  Certoin
cnlkeda.

# Analyzing trends o patberns in dats by Cempartng
Carrenle and Preveur / nent Value,.

* Performing Complen Coloulaldons thalt reguire.

OCcaSs ko malXple T ws  ibna o coladew



4 # (WindewsS funclhiens are Parvbicularly usefu)
Lhen w= need to perfeem Colacdlalion o0n Subsels
of Jdaba rnin a regulk wilhouk Te s ag to oomplen
Subgueries or temporary tab\es. They provde &R Condfa

ond efRdealt oy te handle such Scenames.



SQL Heskting:

SQL hoslking retens t= the praclice of hesking
& M9sQL database on & yemete Seyver 0OY &
heos\ing Providevs In frasbamcture.
* 9k alows uUsers to stoye thelvr datakase and

access \b formn ar\gwb\z_\f*e, b an iInkernet Cenneclyon,

(hen o use SAL Heoshng:

() et Applicabons: SQL hesbng & (Ceommenky
Uused for web applicabbns that regpire o veli-
able and acwssible dakalLase. Heshing The
database on a SpecNc Sevver Engures Scalabill
performance ,and care of manage meal -

z) Col\arbovallon: SAQL hosbing gnables mautbple userg
o leame bo Collalborake On o Shaved daltapase .
9L aUsws bhrem to access, modify  and rebeive
d e ke Oo'\w"ﬁ‘el\@/ Pv*orv\otx“r\j e (icenl leonm wsrle.

) Dabka Secuvity: Hosbing the dakmwase ona Secure
Sevrvex Provded by A reputuble ‘\QJ'l_\'nj Pvoudey
ensures datn secuwly. Hocling provdervy bypically
ermploy Vavous Secunlty M2 asores (nclauding fyve-

wallg encvy P hon, and backoup S9s bems | ke pvoleck



h\p Aabtabase .

‘—t) Ccala b\\\/:k:j'- SQcr hosl-\'nj allews €asy Scala-
bbby as bre applcabons data Sterage needs
Irows: HosWWng Provnde~ry offer £lerble plans ondl
veSouras , allewing wers b Scale Up or dswn

Lased own e Y= remenks.

K DF e wont the web applcalion bo Conmeck ko
A T ol MysQlL dalmbase We Need b= Sf)e_c,{fy
bt~ hogl, ParE/ da\raba;e, Name- . Ofer Naome and

Pass ooy -

Bene K of SQL Heshing:
w(Acce ssibilly L SAL hesKng allows acleess bo Oe
dabtabase fom anguwhere o0~ an intevne
Oor\nacb‘ovf\, @nabling remolke worle and Collakvalion.
# Rele 6iGly: Hesling pProvidexs enguve high uplime
and muabl‘(&tj, Mirezing the Mslce of daba (sss
6 SevVica inkeryvvpllon.
#(ScCalabilly © Hoskng Provders offer Scalasle solu-
Bens , allowing Users bo easily expand tneir

Aalbalbase Tesourwe S Ayve needed.



+# Da ke Secur by Repubable haskng Prowvdeye implament
obust Secuwlby Mmersures, Such &s encryeben,
Frewalls, 0nd Tegular bacicops , bo prolec datw

fem tnoulhomized Gceess and ensuve ks intesnlty.

“# 9E (¢ impertant to choose & reliabie and Sewve
"\aSBh\j Pm\ﬁ&lr (fhc\t‘ m.ecL-g our O\PPuC«HOAS
e ivrements for perfovmance , Scalabily | and

daba Secunly.



S Eateaions

SQL I9nyeckhon s o Common Secunly Vulnerasilby
ok OCCars ohen 6n Atkacleer (§ able ko mani -
Pulabe USev inpukt in an agplcabion that inleracks
wilh o Mycal deababase-
2 The abciker njecte malicieus sQC Code (N 4o
the agplcallens input flelds, exploiling Vulneraeitles
in the aefl Calhong lr\o«r\o\ﬁqj' of USfer input- W hen
e opplcalion execultes bine SQL Guery , tE un-
inkenlenally executes the injecked Ceode as w=ll,
logading to Unaulthoriied aless, data bhefl | or

Ob~eyr Malicteous aclkons.

Hoco S8L 1n)j2clhen worvieg:

USex in?u't: ! SAL injecden OCCUYS yhen an
applicallion allews wser inpuak bo be directy
Concalenaled ity sQL Queries othoa's

Pro per valid=\den or Sandiloalion,

Mol Gone SQL codae: AN atkaclcery Can inpul
Spe alhy Ccrafled Stvings bhabt Conkaxn SQL
Code. Rragmenkts in be Hag aperl caldens inpalb

HNeld s.



congagev\al:\'omt The affuc.o.b’or\ comoinegs The

Wsex mpult wWibh tre SAL guery, brealdng Ehe
injecked SAL Ceode o5 o legilkmate part
ofF bre Zuemy.

Un ombho~vized AcBons: when the Guery (f
execuled , Bhe injeclked Code iy execamted
odony Lotlon Bra O0WIinsd Yoy, allewing e
abtbacdlcey Lo pearfovrm unoumti~ovi2ed oaclkeas

on e dakrsase .

TYpes of SQL INjecen:

NUnion - Based SQL 9njeckion ) The atbbmcker
exploibs bhe UNION opevaltery o Combine the
vesualts ofF o« maliciouws Guery Wib, the
oNginak Guery's resalts.

Example:
SELECT USevname, Password
FRowM USfervs
NHERE USernamZ = ‘admin' UNION ALl
SELECT takle-name  (olumn- Name
FroM  infovymoabion_ Schemo . columns

F 9n bis example , bhhe ablacley Oppends A



UNON ALL stalkement tbeo re lbrelve (/\[oymg.um

FY‘OV"" thae \'I\FOY‘MO\\:\'On— Schema . Columas’ =xb)e

2) Boolean- Raored SQL 9njechon’h The atracker

e xploilts boolean cexpressions o infevr infer-
Mmabhon abouls btha database.
Example -
SELECT proeduckt—name  Price
FRom pProducks
e Frodbclt nid D e D i -
UNlonN AL
SElEGa s ClSsevnoume faSJ‘wor*oQ
FRoM vSers
L ee A o
SEe o G example, bhe othkocier in\)'~ec_l:_c
a  CondiBon Hhar alweys evolusbes ko Erne
Ee e beive Aata (o m \ TS ‘Ucers Eable.

3> Tirme — BO\SZA SQL 3nbe_ck\'on: =i Altbacker Wes
bme delays 1N SQL Zueres to e x lbvack

Ta) glo'rmﬁ\:\\o‘/\ ba_fed ON e O\FP‘/\‘CQ’E\I\DF):S'

TE S pens& L'{W\_L ;



Exomple
SELEcT Produck-name  Price
ERoM Producks
WHere pPreduck_ id = 1
TEe Ch-i Secepac) L)

e oine Tl example the atblaclcey (n)ecks Q& Lleep
funclion ko de\aﬁ e Guery ex=calden and
(A Fe_v (N Eovma Won lquzol on brae TESpPense

[~ e

Lg) Evvyor- Based SAL snjeckhon @ The oabtacKer
Evigsevs Specific @vvovs in SQL Queres
Pxbrmckt infor malion fowmm Evrvey Mmelslages.
= xample .

SELECT Produck_name | P
FRon\ FProdecks

WHERE. Produck_id =1
SElEeT /o

s 9n this example , tre atbacicey injecks a
division by zevo OfPeralbion ke Jenrrabe aN
Crvov Ond relbrenve informaben fom bthe ervror

Me Srage .



57 BUnd SQL 9n)eckbien: The alkbtaclkey explsibr
boolaamfbafzo\ or Brme- based l:QC,L\r\iiM—Q—S to

exbrack infermabion ibieult recaiung expliah
S o LGS
=xoamele "

SELECT Produck_ name , Price

ERoM Producks
I RE - Prodilctitiidh=id e coenips A =g

CSElIECT  SLEECCSY
#I9Nn thiy example bhe AbERcC\Cr njects A Sleep

foncbon o oQ.e.\aj bhe Query execuldon, inferrng

f(\Fo-f‘ma\':\'of) based on bre OpPpPUcCABons rerpanse

Hma .

T mpack of SQL 9njeclion:
= UNcutrevized Dabto AcCcess: Abtaclters

Con vebeive Sensibive (nformebon, Such &S

Us2ynames pasceeords, cyedil card detarls

oy Othery Con [vden ok Ho b -

# Dabo Mmanipala\lont Attociery an medihy,

delele, of insevk deke N bs bhe daksbase,

O(k—&ﬁr\j B~z a(P‘oUC_aL'{on'j LelhaWwer 0r Compro-



WS?V\j E~a ;’\Ee-j’Y\‘(;D 0(— I~ da};—q
s Remele Code Execualden: In Severs C=feg,
ablboaclcers Ccan execule O 7biltary A e Wt P

Sevver, Jairning complale Conlbrol Over Ea
opplicalion ond uUnderlying Syslem.

Prevenbng SQL 9njeclion:

4 prepoved Skatements i USe paramebevzed Queries
or Fvepamaﬂ Staltements with plaehealderr ko
Seperale SQL Cede from USer nput -

# 9npuk val dalkien and sSarctizalion | 9mplement
Skrong inpuk valdaken ond Sanilbzalon kech-
nques bto Rlley oub or escare Special charac-
bevs In usey inpub:

*(Leagk Pwvilese prncple: Assign the mirimuom
€ uived Prvileges to the appb cabons dakabase
Usery b Umit bhe poltentad impackt of an S8L
91\\’)&()0‘00 albbacic -
K @e.ﬁulmf‘ Secnby Aundibc: condack Tegul ar
Secuny audibs ank Pencbralion tesbking bo (danlify

CLﬁA O\&AY‘QS_Q OLr\{j \/'U\r\e_'ro\b}Ub‘Q_s (N U\g_ QFP__
UC«HON-



¥ % 9t (S (nwcial bo be aware of SAL 9njeclion
VolnevabillBes ond implement pProper Secusrity
Measuyes to Prevent fhem . Ry \/auo\ab’r\j and
Samlizng the user inpulb  Using Povyer me lbenzed
Juenes o0 Fou,owhj Secore Coouﬁj Prach Ceg
Ehe TS OF SQL 3gnjeclhon can be Signiheantty



