Chapte.r f MgSQL Tri.gge.rs

.21.1 Introduction to Trigger.s

Proced.w‘e.) that is automatically executed in response to certain

* A {'.ru'ﬁse.r- is a sPeci.a.l tHPe. of stored program (like o fu.mﬂon or .

eV&ﬂtS on o to.ble.

% Triggers are used to maintain date integrity, enforce business \—)

rules ond Perfarm automatic actions.

* They are executed when an INSERT, UPDATE or DELETE Teble Event
statement (s Performd on o table. ( INSERT,
¥ Trissers connot be called di.rzcﬂg like functions or proce.d.u.re.s. UPDATE ,
DELETE )

K:e.& f;oi.rd:s

M The.‘lj he.l'.P in momta.mms data con.sis‘te.ncy.

L.

M Tr'issers are associoted with a .spe,ci.fic table .
Iz They are fired automatically when events occur.

M They can be used for auditing, validation, logging, etc.

.21.2 CREATE TRIGGER :

% The CREATE TRIGGER stotement is used to create a new tri.sser.

¥ It sPe,cht.e.s the trﬁs&ar name , {‘.erun.g (BEFORE or AFTER), event (INSERT,
UPDATE or DELETE), toble and the SQL stotements to be executed.

Synbox i) [ CREATE TRIGGER trigger_name W
BEFORE | AFTER INSERT | UPDATE | DELETE FOR EACH ROW
ON table_name means the trigger
FOR EACH ROW is executed once
BEGIN for each offected
-- SQL stotements
END ; SQL
[ Parameters ;| — E =
Parameter Da.scription m—
trigger _name Noame of the trigger. ! = I
BEFORE | AFTER Timing of the trigger.
INSERT | UPDATE | DELETE Event that activates the triggc.r‘.
table _name Table on which the trf.gge.r is created.
FOR EACH ROW Specu'.;l-'ie.s the triss:.r ts executed for each row.
_ Exa.mple; :_' g T RS T e e bRt

[ DELIMITER $$

CREATE TRIGGER before_insert_emp

BEFORE INSERT ON employees

FOR EACH ROW

BEGIN
INSERT INTO t.m.p_Los (e.rnp_,i.d, oction, action_time)
VALUES (NEN.e.mpHE.d., ‘Inserted’, NOW());

END $%

DELIMITER ;

.

Expfnmﬂon - : -
Trigger name : before_insert_emp :

*

% Fires BEFORE an INSERT on i

employees toble. .

¥ For each inserted row, it inserts a i

record into emp_log table. |

¥ NEW r'efers to the new row I:ejnﬁ .

inserted. ;
T‘ljpes of Tri.sse.r Events :

INSERT - When a new row is inserted.

UPDATE - When an exl.stu\.g row (s upd.oied
DELETE - When o row is deleted.



.21.3 BEFORE INSERT.

% A BEFORE INSERT f.r‘i.sse,r is executed be.for'e. a new row is inserted
into the table. ;

¥ Tt can be used to validate or rrwd.i.‘fg the data before it is stored.

E 2 If any condition foﬂ.s, the insertion con be Pre.ve.n.f.e.a'..

% It helps in maintaining data aruolitﬂ and e.nforci'.na business rules.

_ - X BEFORE
Syntox 1| | CREATE TRIGGER trigger_name INSERT | Erecutes

BEFORE INSERT ON table_name Trigger before o new
FOR EACH ROW row is inserted.
BEGIN

-- SQL stotements
END ; ]

Bamle) o
DELIMITER $$ ’ | Explanation : @
CREATE TRIGGER before_insert_emp % The trigger before_insert_emp runs E
BEFORE INSERT ON employees before inserting o row into employees. |
FOR EACH ROW ! * If Jobl._d-aie. is not Provid.e,d, it is i
BEGIN | set to the current date. g

-~ Set defoult volues before inserting % NEW refers to the new row being |
IF NEW.join_date IS NULL THEN inserted . |
SET NEW.join_date = CURDATE(); o e n, sie oMo g :
END IF; Use Cases :
END $% % Set defoult values.
DELIMITER ; % Vaolidate dato before insertion.

) ’ % Prevent invalid data from being stored.

21.4 AFTER INSERT

. . |

% An AFTER INSERT ‘!‘.n'.aser is executed o.f{’.e.r a new row has been

inserted into the toble.

¥ It is used to Pe.rfarm additional actions based on the inserted data.

¥ The inserted row is alreu.c.l.H stored in the table when this ‘tri.sse.r runs.

% It is commonly used for logging, notifications and summary updates. AFTER Eisciiliss

— r \ INSERT

| Syntox :| [ CREATE TRIGGER trigger_name after o new

Triﬁse.r'

AFTER INSERT ON table_nome
FOR EACH ROW

row is (nserted.

BEGIN
-- SQL statements ' Explanation. :
y .. END J ¥ The trisae.r a.ff.er_i.msuf._emp runs i
[(E_xo.mp!&- 2 — , ofter inserting a row into employees. i
DELIMITER $$ % It records the inserted employee id, |
CREATE TRIGGER after_insert_emp | ot el Wi enpaliy tabe. |
AFTER INSERT ON employees | o This halps @ madntaining on eudit ;
FOR EACH ROW troil. i
BEGIN O — /
== Insert log into emp_log table ie Cacis - &
INSERT INTO mnp,,l,ns(emp_.id, action, action_time)

E3 Ke.e,P audit I'.ngs,

% Update summary or related tables.
% Send Mﬁfwah.ons or alerts.

‘ % Maintain history of changes.

VALUES (NEW.emp_id, ‘Inserted’, NOW());
END $3
DELIMITER ;

S -




.21.5 BEFORE UPDATE.

% A BEFORE UPDATE trigger is executed before an existing row is updated.
* It. ﬂ.u.ﬂl.\.ls HOU. tﬂ C."I.Q.Ck or f.l"l.ﬂ.nﬂe. Vﬂ.ll.l.e-& bﬁfofe- H\En U.Fd.ﬂ-t& OCCUrsS.
¥ It can be used to volidate data and Pre.ve.nt invalid u.Pda.{.e..s.

% It helps in maintaining date integrity ond business rules.
P . 7 .
(Syntex i) | CREATE TRIGGER trigger_nome

BEFORE UPDATE ON table_name

FOR EACH ROW

BEGIN

-- SQL stotements

END ;

;.Examplz. :-I 5

s ~

DELIMITER $$
CREATE TRIGGER before_update _emp
BEFORE UPDATE ON employees
FOR EACH ROW
BEGIN
_— P're.ve.ni MSD-{LVG S'ﬂlo-rﬂ
IF NEW.salary < O THEN
SET NEW.salary = OLD.salary;
END IF;
END $$
DELIMITER ;

.21.6 AFTER UPDATE'

*
¥
£ 3

¥
*

| R

-*-

An AFTER UPDATE ‘Lrisﬁt.r is executed n.'ff.e.r a row has been u.pcf.nied..
It is used to Ferfnrm actions o.ftar the update is complete.
ﬂuupdu.teddafaisuhead&stomdhﬂwtnblewhmtﬂstrlﬁaum.

BEFORE
UPDATE

Trisse.r

Expl.o.mﬂon :
The trigger before_update_emp runs before |
updn,f.lnﬂ a row in c.rnplaolljsa.s.
Iichack&ifﬂwmsalnrai.snssaﬂve.
If yes, it restores the old salary volue and
NEW r!.fer& to fhﬂ- new row VQJ.M.-G-&.

OLD refers to the existing row values.

| Use Cases : |
| % Vaolidote date before updating.

| % Prevent invalid or unwanted updates.
"*'Ertforubusbmssndumd.abamd.alﬁm.tions.

*¥ It is com.rnon]ﬂ used. for 1033&13, mﬂfwaﬂcm ond aud.l.hnﬁ AFTER Biscibis

: - ~ UPDATE

| Syntax :| | CREATE TRIGGER trigger_name T ater. & wou
AFTER UPDATE ON toble_name F39%" | is updated.
FOR EACH ROW
BRERE T 1 T O R

-- SQL statements Explo,no.hon. : I
= — END ; =
| Exw& :“. L ¥ The trl.ssu o.f‘l:er update_emp runs o.ftc-r |

[ DELIMITER $3
CREATE TRIGGER ofter_update_emp
AFTER UPDATE ON employees
FOR EACH ROW
BEGIN
== Insert update details into audit table
INSERT INTO emp_oudit(emp_id, old_salary, new_salary,
action _time)
VALUES (OLD.emp_id, OLD.solary, NEW.salary, NOW());
END $$
DELIMITER ;

e

dalmgammemplogm i
% It records the employee id, old salary ,
msalnraundtkztnmafupdnhmtoi
the emp_audit table. ‘
*Ithelp& bn:hx\.swdm&n&d\wusur

Use Coses :

* Keep audit trail nf :h.n.n.s:.s.

¥ Trock modifications for security purposes.
¥ Send notifications or alerts after updates.

|*Updoi¢relo.tedtabiesorsm:uar3rtpor{s.



21,# BEFORE DELETE
@

_Example :

¥
*
* Itcm;beu.sed.topmvmidzi&ﬂonofﬁmporﬁud:dafa.

¥* Ithdf:smnmmtnwngdnia.wd;egrdzﬁandbu.sm rules .

CREATE TRIGGER trigger _nome
BEFORE DELETE ON table_nome
FOR EACH ROW
BEGIN

-- SQL statements

2

END

—

-

\

DELIMITER $%
CREATE TRIGGER before_delete _emp
BEFORE DELETE ON e.mp[osee.s
FOR EACH ROW
BEGIN
-~ Prevent deletion of important employee
IF OLD.is_manoger = 'Y' THEN
SIGNAL SQLSTATE '45000'
SET MESSAGE_TEXT = 'Cannct delete a manager record’;
END IF;
END $%
DELIMITER ;

1.21.8 AFTER DELETE.

A BEFORE DELETE trigger is executed bafure. o row is deleted fram. the table.
It ollows you to check dota or perform actions before deletion occurs.

BEFORE | Executes
ale s
Trigger | is deleted.

Explanation :

The trigger befarz_dd.e{z_e.mp runs
before deleting o row from employees.
OLD refers to the row that is obout
to be deleted.

*

If the employee is o maonager, deletion s
is blocked.

Use Cases :

e Pronnt deletion of srieal resunds.
% Volidate conditions before deletion.
% Log dato. before it is removed.
% Molbiln. efevential Gibsgrtty.

% An AFTER DELETE trigger is executed ofter o row has been deleted.
¥ It is used to perform actions after the deletion is complete.
*Thmwisdmadgmmvedfmmﬂmtnbhwm%triﬂsum.
¥ It is commorllﬂ used. fur f.osghg, clm.n.l.LP and nohfico.ﬂom
N ~ AFTER
| Syntax :| 2
=2y CREATE TRIGGER ’cnsse.r.,,no.m DELETE
AFTER DELETE ON toble_nome T
FOR EACH ROW no9sr
BEGIN I e =L —
-- SQL stotements Expln.n.utwn : :
ey LEW g % The trigger after_delete_emp runs |
|_ %_ after deleting o row from employees. i
CREATE TRIGGER ofter_delete_emp into emp_delete_log table.
AFTER DELETE ON employees % OLD contains the volues of the deleted |
FOR EACH ROW You i
et # This is wseful for audit and tracking.

-

-~ TInsert deleted record detoils into log table
INSERT INTO emp_delete_log(emp_id, name, salary, del_time)
VALUES (OLD.emp_id, OLD.name, OLD.salary, NOW());
END $$
DELIMITER ; J

N

.UseCu.se.s:

[ﬂ BEFORE triggers run before the event and can Fruvu-d, or modi.fg ﬂu action.
M AFTER triggers run after the event and ore used for logging, cuditing and other tasks.

% Keep oudit trail of deleted data.

¥ Cleanup related data in other tables.
'*Smdmﬂficn.twunfhrdshtm
*Genarn.hmparﬁ.andzhhdrmrd-& |

E OLD refers to the existing row. NEW refers to the new row (used in INSERT and UPDATE).




.21,9 OLD and NEW4

% MySQL provides OLD and NEW volues in triggers to refer OLD' (Existing Row) NEW (New Row)
to the data before and ofter the event. id | nome | salory id | name | salary
'* OLD re.fe.rs tD 'H'I-G ul'.stl-n.s row (bgfurg_ GI’LO-"-SG or dg{gtg)‘ 1 J’O"\n 50000 1 Jﬂl’tﬂ 60000
¥ NEW mfe.r.s to the new row (o.ffe.r insert or upd.aie.) l l
e The'ﬂ are evatlable ordﬂ i e laval {r,'_sser_.;_ Availoble in UPDATE, DELETE Availoble in INSERT, UPDATE
(befure. the chanat.} l:af{'.ur the d'r.u.nﬂn)
| Syntax : : —————— :
— : 2 Availability of OLD and NEW :
CREATE TRIGGER f.rl'.ssar#rwmz. SE——
-|-r|'.33e.r THPE- OLD NEW
BEFORE | AFTER INSERT | UPDATE | DELETE
ON toble_nome BEFORE INSERT Not Available Available
FOR EACH ROW AFTER INSERT Not Avoiloble Available
BEGIN BEFORE UPDATE Available Available
- U&E. OLD.COLWM_M G.I'l.d. NEW.COM_M AFTER UPDATE A | IL& AVO.IJ.I.‘LBLE.
-- 5QL statements
END - BEFORE DELETE Available Neot Available
= : — AFTER DELETE Availoble Not Available
Example :
[ DeLIMITER $8 [ Explasidian: :

BEFORE UPDATE ON amploaus
FOR EACH ROW

3
| E
CREATE TRIGGER before_update_emp | % OLD.solory refers to the solary before updata.
| |
| |
BEGIN Ao

INSERT INTO emp_audit(emp_id, old_salary, new_salary, | Use Cases
action_time) Track changes in dota.
VALUES (OLD.emp_id, OLD.salary, NEW.salary, NOW()); Maintain history of updates and deletions
END $$ “r

DELIMITER ;

\ —

Prevent invalid ulu.rﬂﬁam;.
Maintain rr.fe.rulﬁal Lrthsrih:l.

*
*
#* \Volidate date h!orc. changes.
*
*

21.10 DroPPi,n.a Trisger‘s

* If a {‘.riﬂﬂe.r is no '.onﬂar needed, it con be removed u.sul3 the | Sard‘.a.x. &) SQL
DROP TRIGGER statement. —_—
DROP TRIGGER [IF EXISTS] f.riﬂﬂer_nm ; —

%* Once dro.uped, it will not be executed for any events. ==

¥ Tt is sond Pro.cﬂ.:e. to d.rn.o '!:ris&er.s beforz recrccd::.nﬁ them

to avoid errors. g e e A A

| Exn.m.ple g i Explo.n.nh'.on : i
s = i IF EXISTS if the tr i
-— Drop a spaci.fi.:. i;ri.ﬂser ) H * prevents an error ‘f t"ﬂﬂ” does i

i not exist.

il‘* Omnfrissuh&uppei,iﬁhcwltﬁriﬂ
removed from the database.

DROP TRIGGER IF EXISTS before_insert_emp ;
-~ Drop another trigger i
DROP TRIGGER IF EXISTS ofter_update_emp ;
~- Without IF EXISTS (if yow are swe it exists) | % You can recrecte the trigger anybime using
DROP TRIGGER before_delete_emp ;

LS

__________________

|_ Best Pru.r.i‘l'.r.f.s :_'

lways wse TF EXISTS to awoid errors.

) ey Show T Table

%] Drop triggers before modifying the table structure. R e G:F £ : e
M Document the purpose of each trisser bf.fou drappina SHOW TRIGGERS FROM table_name ;

E Test the appucaﬂan n.fter dropp-m.s f.n'.ssf.rs.




..'21.11 Trigger Use Co.ses4

* Trf.saers are very useful in real —time applications to automate tasks,
maintain dote integrity ond enforce business rules.

¥ Below are some common use cases of trisge.rs in MHSQL.

% These use coses h.elp reduce manual work and improve corusi.&f.en.cs.

TRIGGER

i

e
o s
g —
‘0_

Use Case Trigger Type De.scri.Pﬁon Exomple

1. Audit Lasgiﬂ.ﬂ AFTER INSERT L°3 all dota dun&e.s Los e.mpl.osu inserts, upd&‘!‘.a.s
AFTER UPDATE into an audit toble for or deletes into cm.p_c-l.d;i‘.'
AFTER DELETE i‘:'ac,lu.nﬂ purpose . toble .

2. Dota Validotion BEFORE INSERT Volidate dato bufore it Check snla.rﬁ >0 Before
BEFORE UPDATE is stored in the table. mser‘l:ms fu.\od.o.tma an emFlo&ee..

3. Enfarce. Business BEFORE INSERT Enforce business rules Prevent m.sertumﬂ duplicote email

Rules BEFORE UPDATE such as l.u'turue values , oddresses in users table.
limits , form.nf.s, etc.

4. Maintain Swmws AFTER INSERT Ke.eP summary or o.ﬁsreﬂoi‘.e. Updoie. total _sales in :f.aﬂﬂ_snle.s
Tables AFTER UPDATE tobles up to date table whenever a new order is
AFTER DELETE m{’.omtwa.'lllj > inserted .

5. Norh_fl,mh.on AFTER INSERT Send n.otl.fv.coi‘.mn.s or alerts Send email to admin when a

Sssi;gm AFTER UPDATE bosed on dato d’u:mse.s new user Ls re.ﬂi.stered..
AFTER DELETE
6. Prevent Invalid BEFORE DELETE Prevent deletion or u-de:Lte. Prevent def.eims o manager
Operations BEFORE UPDATE of important records. record. Lf employees are
a.ssf'.sne..:l. to thot manager .
E ﬂuiamti:oﬂs BEFORE UPDATE Auiaﬂmiicalld upd-aie. Upd.oiz. mpd.oied._ei column
Updn.f.e nme.sf.a.m.ps tuncsh;mf: columns . with current tl.-rn.e.stump
8. Iﬂve.n.tﬂrﬂ AFTER INSERT Ad:ju.st stock levels in Decrease stock when on order
Murm.se.rue.rli AFTER DELETE inventory based on sales is ploced, increase on return.
or returns.
Example 71 - /A e e e Y
|r | " :r ExFI.o.n.aﬂ.on H i L | %
- Audit lns trisger a.ftr.r insert i % This trigger runs ofter a new P ! ~
DELIMITER $$ § o me:iid_ d e i e
CREATE TRIGGER n_fte-r‘_in.u.rt_e.mp i % B irserts the T R T i
AFTER INSERT ON employees a7y :: S it |
EEEINE"‘C” i E ¥ NEW refers to the newly insected row. |
o Tk ddbaile wle widh Ll Bl s )
INSERT INTO e.rnp_nmﬂt(emp_id, action, action_time) [i Use Cases in Real Applications : ]
ENDVA::ES (NEN.emp_i.d, INSERT', NOW()); ‘ # Banki Moo dil ke e Lol 2
% E-commerce : Update l'..rwe.rhi:nrs and order summary .
DELIMITER ;
{ ! J % HR Systems : Log employee dota changes.

¥ School Mm\oﬁemu\i‘. : Track :;h;duﬂ:m‘d.d\miﬂe.s_
% Heolthcare : Maintain logs of potient data wpdates. |

| Example 2:] S s ——
= Prevent nt.sn.ﬂve. snln.rs ) i EXPLﬂrm-tl'ﬂﬂ- : i
DELIMITER %% i #* This tﬂﬁsﬁr runs befone m.snrﬁnﬁ o row. i
CREATE TRIGGER before_insert_emp | ¥ If salary is negative, it raises an error. |
BEFORE INSERT ON employees | % Prevents invalid date ‘from entering i
FOR EACH ROW the table. .
BEGIN ¥ HGLPS i dad Lidat 1

IF NEW.salary < O THEN N i — i

SIGNAL SQLSTATE '45000° el o e Toa |
SET MESSAGE_TEXT = 'Salary cannot be negative’; enefils: of Using Triggers. :
# Automotes repetitive tasks.

END IF;
END $% % Ensures data miaaniﬂ and wn.snstsnos
DELIMITER ; % Fnforeas business rules of datobase level.

s 3 # Reduces manual errors.
|‘- * II'\“F"MS Parfﬂrmﬂﬂ:m mEﬂbuﬂ. |




