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(18.1 Introduction to Transactions |

* A érmsmftcﬂ. I'..s a Se%uﬂmg Uf ane or more SQL GPgrﬂfiam
performed as a single logical unit of work.

% Transactions ensure data integrity and consistency .

¥ Either all ope.ra.ﬂ,ons in o transaction are campi.efe.d successfuub-,
or none of them are applied.

* MySQL uses ACID properties to manage transactions .

ACID Praparﬁe.s :

= =)

omicl = operations are trea as a st wnit .
M Atomicity All operat treated ingle unit
onsistency - Lato remains consistent before after
4 Consistency - Data tent before and aft
the transaction .
M Isolation - Transactions are independent af each other.
urabili - Unce commi 5 i es are permanent.
M Durabil iﬂ 0 tted, chang p t
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') Transactions ha!.p \\l
f” prevent data loss ¢
\,  and maintain :,

\_dotabose reliability. o/
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Exa.mple Scenario : Without Transactions :

L

i ™\ i '
Transfer ¥1000 from Account A to Account B. Step 1 Step 2 (Fails)
I 1000 debited | —> 1000 not
Operations involved : _— s e B @

® Subtract 1000 fr‘om Account A Result : MoneH lost

A

T}L&SE tI.IJ'O OPBFO.{E.OR.S ."I"U'J.Sé be. execufed foge.fh&r T e
If e fuils, the dther shiuld, ot be appliad. S 1 Sogp: 8
L : PP ) 31000 debited | —> | 1000 credited
gfff Takeawaﬂ : from A 8 @
S " Result : Transfer successful "
YN_  Transactions make sure that either all
G’lﬂﬂﬂ&s are SG.VEd or none aore SCLVEd .

18.2 START TRANSACTION |

% The START TRANSACTION stotement is used to begin a new transaction.

‘*‘ Once a transaction is sf:arfed., all su.bsec}uanf SAL statements are
executed as Pa.rf of that transaction.
% The chanﬂes are not Perma.nenﬂg saved until COMMIT is executed.

START TRANSACTION

Syntax : Example o e
START TRANSACTION; o~ Note : =
[ START TRANSACTION; ] UPDATE accounts SET balance = balance - 1000 I_f an error ocours
WHERE  account—id = 1; { before COMMIT,
UPDATE accounts SET balance = balance + 1000 P \ "}‘m can ROLLBACK 'ﬁ
How It Works : WHEHE Sdcauns WL = 2 o ta undo changes. ),"
h. - h‘-- a

‘ START ] (Execute saL \ COMMIT Triicaation
TRANSACTION | |  Statements _)[or ROLLBACK ]_’[ Exds ]

Keg Ta.k,ea,wa.y :
M Use START TRANSACTION to begin. a new transaction.
g Make cha.n.ges usms SQlL statements.

EI/ Finish with COMMIT to save or ROLLBACK to undo.




(18.3 COMMIT |

¥ COMMIT permanently saves all changes made in a transaction.

% After COMMIT, changes become permanent and cannot be
rolled back.
¥ It marks the end of a transaction.

¥* Changes are written to the database permanently. COMMIT
-._Synfa.x : Examp[e .
LCOMMIT,- ] START TRANSACTION;
UPDATE em,aloyees SET salary = 60000 WHERE id = 1;
COMMIT;
How It Works : ST i Wy

/ v

Beai Mak Ch ’IJ Note o l
egl.n. 2 G.n.ges are / ~
\, changes Fermn&nﬂg Z

T |
59 y 7 a.kea,wa,y.: |\ in the database. r

i,
e e

b Y ! ”
2 . Use COMMIT when you want to make all changes permanent
and save them to the database.

| 18.4 ROLLBACK |

ROLLBACK undoes all changes made tn a transaction.

¥*
¥ It restores the database to the state before the transaction
started.

*

¥

It is used when an error occurs or when we do not want

to keep the changes. ROLLBACK

Changes made after the transaction start are discarded.

\_Sbmtct.x : Example :

START TRANSACTION;
UPDATE employees SET sa..':a.ry = 70000 WHERE id = 2;
ROLLBACK;

How It Works : e

f hY

f-‘ Note : \
Be in Make Changes are L
Tru.nsactnon Changes ROLLBACK D.-.scardzd ' ROLLBACK undoes *}

e.s and restores

the previous state. H

( RoLLBACK; )

COMMIT vs ROLLBACK : xﬂ\_,ﬂ o
[ Feature COMMIT ROLLBACK ] Key Takeaway:

Pur_po.se Save chmges permanently | Undo chan.ges
Effect Changes are permanent Cha.nges are discarded

Use When | Transaction is successfui Transaction has an error

g Result Data is saved in DB Data is restored

.- Use ROLLBACK
‘@‘ when you want to
undo the changes
and keep the database
in the previous state.

_J




(18.5 SAVEPOINT |

¥ SAVEPOINT (s used to set a Inoi.n.f within a transaction.
¥ It allows you to divide a transaction into smaller Parfs, B
* Y:u d:n.n. rof.ba.ck fohanﬁrsc.vepo;:f -'.f needed . SAVEPOINT
* T es not end ansaction . £ :
Syntax : [ START TRANSACTION; ]

UPDATE accounts SET balance = balance - 1000
[SAVEPOINT savepomf_m;] WHERE accoint_id = 1;

SAVEPOINT after_debit;

UPDATE accounts SET balance = balance + 1000
WHERE account_id =

L COMMIT;

How SAVEPOINT Works :

START | _, [ Execute sa | _ | saverovt | _ C::*"“ _ | commIT or
TRANSACTION Statements savepoint_name ::ﬁ e ROLLBACK

>

Example Scenario :
Tran.sfer 1000 from. Account A to Account B in two steps . Rl Affer‘ COMMIT - /"'“”f_-\\"_"'\\
Steps : r . 4 Note: e
1. T1000 debited from A account _id balance {’ SAVEPOINT sets o \_
2. SAVEPOINT after_debil created i assunA) 2000 chackpomé It helps in \=
3. ¥1000 credited to B partial rollback without
4. COMMIT executed 2 (Account B) 6000 \.'f.ndinﬂ the transaction. ;J
If any error ocours aofter step 2, we can rollback to % 4 \\\‘"_A ,,.___..f‘l

| the savepoint . ) g

@ [4 SAVEPOINT creates a checkpoint within o transaction.
M It is useful for ha.ndlm.’g errors in complex transactions.
[ The transaction continues untii COMMIT or ROLLBACK.

(18.6 ROLLBACK TO SAVEPOINT |

% ROLLBACK TO SAVEPOINT is used to undo cha.n.&ss
made a.ff.er a 5Pe.c£.f|.c sa.vepahf.

% It does not cancel the entire transaction. ROLLBACK TO

% You can continue the transaction affar roﬂmg bock to the sa.vapamf. SAVEPOINT
Example :

Syntax : - <

= START TRANSACTION;

[ROLLBACK TO SAVEPOINT mu,om_m;] S ST CTL S i - O

SAVEPOINT after_debit;

UPDATE accounts SET balance = balance + 1000
WHERE account_id = 2;

ROLLBACK TO SAVEPOINT after_dehit;

COMMIT;

How It Works : \ 4 y
START Execute SQL SAVEPOINT More SQL ROLLBACK TO Continua with COMMIT or
= = —| sAvepoINT |
TRANSACTION Statements savepoint_name Statements : more statements ROLLBACK
wﬁflé_m
Exampl'.e Scenario :
[ Teansfer €1000 from Acscint A fo: Aecsunt B: ] o R
f f Result After ROLLBACK TO SAVEPOINT and COMMIT : N
Steps : | Note : ~
1. 21000 debited from A ¢ = 3 i e
2. SAVEPOINT ofter_debit created account._id balance J s e
3. 21000 credited to B % (Ao A) 2000 {\ offer: Al apmepiik: =4
4. ROLLBACK TO SAVEPOINT after_debit aund o, ore undene. S
5. COMMIT executed 2 (Account B) 5000 \\._,\ f‘.-’/
After rollback, credit to B is undone, but debit from A . J S
remains . )
i K53 Takemuag

[t Thbwutmmmnﬂarroﬂmsbmbcm‘spﬂud

b
_@'_ 4 ROLLBACK TO SAVEPOINT undoes changes mode affer the savepoint.
E‘ You can set mu.lhph. mvupom.fs and rollback to any uf them .




(18.7 RELEASE SAVEPOINT |

% RELEASE SAVEPOINT is used to remove a smpoinf .
that is no [nnger needed .

¥ Once o sa.uepoin.i is released, you connot rollback to i . RELEASE SAVEPOINT
% It doos not end the transaction.
% It is optional and helps in managing savepoints. LOMPle : :

START TRANSACTION;
L T UPDATE accounts SET balance = balance - 1000
b iy WHERE account_id = 1;

SAVEPOINT after_debit;
[RELEASE SAVEPOINT savepoint_name J 4

UPDATE accounts SET balance = balance + 1000
WHERE account_id = 2;

RELEASE SAVEPOINT after_debit;

COMMIT;

How RELEASE SAVEPOINT Works :

[ START ]_}|\ Execute SQL J_)[ SAVEPOINT J_’[RELEASE SAVEPOINT]_)[ Continue with ]_)[ COMMIT or ]

TRANSACTION Statements savepoint_name savepoint_name more statements ROLLBACK
Emmpie Scenario :
r_Tronsfer T1000 from Account A to Account B in two steps. ) Basuld Aff.er COMMIT - ’___,w,’_“\___\
sita 21000 debited from A | apountizd bodiscn: | A e L
. L L & \
2. SAVEPOINT after_dehit created \ iifASEHmSAVEPOIg %
3. T1000 credited to B 1 (Account A) 2000 # es ; m“i,:: )
4. RELEASE SAVEPOINT a.ff:&r_dsﬁil‘. L ame: Jrenk i
5. COMMIT executed | 2 (Account B) | 6000 | Ny transaction. {}
Aﬂ:er step 4, the savepoint is removed. We cannot rollback \\_____,\M-_J’,’"-—-’
to after_debit again. ,
ot b Key Takeaway :
= = [ Use RELEASE SAVEPOINT to remove a savepoint when it is no bnge.r required .
Ef Once released, the sovepoint cannot be used for rollback .

M The transaction continues mrmaﬂﬁ a.fl‘.ar r'ebm.smg a mugPoi.nt_

(18.8 AUTOCOMMIT |

¥ AUTOCOMMIT is a mode in MHSQL where each SQL statement
is committed m‘éamahmﬂa

¥ When AUTOCOMMIT is ON, every statement is committed
Y AUTOCOMMIT
as soon as it is executed . g
% When AUTOCOMMIT is OFF, you must use COMMIT ,"';q‘;& y S
R K . i ; Wy
or ROLLBAC WLH . { Aluags ensure
¥ AUTOCOMMIT is ON BH default in MSSGL. '} AUTOCOMMIT is ON &
§3rl:f.a.x 3 Example : { in applications unless ;i
i ‘.  transactions are o
SET AUTOCOMMIT = {0 ] 1}; SET AUTOCOMMIT = 0, -= Turn AUTOCOMMIT OFF “I asedd vinkerdtonallp: )
L. == 0 = 0FF, 1= ON SET AUTOCOMMIT = 1; -= Turn AUTOCOMMIT ON 3 o s .
How AUTOCOMMIT Works : i
AUTOCOMMIT Mode Behavior Example i
ON (1) Each SQL statement is committed automatically . ‘INSERIT, UPDATE, DELETE are committed
immediately .
OFF (0) Changes are not committed automatically. Multiple sf::l.temnés can be grouped in
L You must use COMMIT o ROLLBACK . a transaction,
Example Scenario : Result Comparison :
1. UPDATE accounts SET balance = balance - 500 Mode What Happens ?
WHERE account_id = 1; AUTOCOMMIT = 1 (ON) Each UPDATE is committed mmeimie[y
2. UPDATE oaccounts SET balance = balance + 500 . z
WHERE accourd-td = 2; AUTOCOMMET =0/ (OFF) | Dot HPDATES ‘ars. pending  anbik you
execute COMMIT o ROLLBACK.
ik s &3 Takeaway :
il s Ef AUTOCOMMIT = 1 (ON) — Each statement is committed miormﬁr.ou&g
& AUTOCOMMIT = O (OFF) — You mn!‘.rul when clw.nﬂ'gs are cmum.i:ﬁaol

ot Always switch back to AUTOCOMMIT = 1 (ON) if you are not using transactions.




%* ACID Frope.rﬁe..s ensure reliable processing of transactions

in a database 535f:e.m.

* MHSQL faﬂows ACID lprolnerfi.es to maintain data im‘:e.grify.

ACID PROPERTIES

~

Properfg De.scripﬁon
% All operations in a transaction are treated as a single unit. ’_q,«"'"\\’___‘
e P K
Afﬂm&.CLﬁb‘ @ ¥ Either all aF-e.m.ﬁf.an.s are complafaa‘. SMM, ,J! Nofe, - 1
or none of them are applied. % &

to another walid state .

*
Con.sf.sl‘.e.n.cy *

Atrmuacﬁanbrmssfﬁzda.ﬁabaszfmmumvaﬂdsﬁaia

{ ACID Pmperiies
Y work f;oge.ihe.r to

{ ensure that
transactions are

Fracmd reimbls
v and dofa remains

"‘-.._-’I""‘-__a-"'ﬂ"_"

———

isa.femdo.acumie.,}
Al Fi

Wl i

L

% Data will not be lost even tf the sysf:m crashes .

A~ ol

et w

* It preserves all t'.n.iegrif& constraints . Y
i % Transactions are executed i.ndzpendenﬂg of each other.
Iso[,aﬂon [ BN ) ¢
& ! [ # Intermediate results of a transaction are not visible
: to other transactions.
# Once o tronsaction is committed, its changes are
Durability : .
3 ' Fﬁrmﬂ.n-ﬂﬂt ﬂn‘i SuWrvive SHStem fﬂ.‘iu-rl‘—"..

Ke.g To.kea.wa.ﬂ :

. M ACID properties are essential for processing reliable transactions.

M MHSQI'_ uses ACID to handle concurrent access and fuilure.s sn.fely.

18.10 _ Tr‘a.n:a,cﬁon _I;so_io.aor; ‘

% TIsolation ensures that transactions do not Lu.‘.arfare with each other.
* Iﬁwnﬁmhhﬂwm&wﬁgncﬁmgesmadebgmfrmucﬁan

are visible to other transactions.

e e e e e e e — — — — — — — — — — — — — —

TRANSACTION ISOLATION

3 MHSQL Frovide.s d.i.ﬁerenﬁ isolation levels to handle concurrency .

Isolation Levels in HHSQL ;

Tsolation Level Dirty Read | Non-Repeatable Read | Phantom Read Description )
READ UNCOMMITTED Possible. Possible Possible o ,‘j'fm‘;“ st duanges:
READ COMMITTED Not Possible Possible Possible f;:i::fah:mf“x c::h s
REPEATABLE READ Not Pessible Not Possible Possible el

| SERIALIZABLE Not Possible Not Possible Net Passtble | BBt ﬂm i |

Example Scenario :

[ Transaction Ti updates & cow bk doss: nk commit
Transaction T2 tries to read the same row.
Resuld ‘daperds n the: tsalabion level
o READ UNCOMMITTED — T2 can read uncommitted data.
o READ COMMITTED —> T2 cannot read uncommitfed data.
o REPEATABLE READ  — T2 sees o consistent snapshot.

L ® SERTALIZABLE — T2 waits until T1 completes.

K&ﬂ Takeawq.H :

Seﬂing Tsolation Level :
S‘:’vniru: :

[SET TRANSACTION ISOLATION LEVEL isolation_level; ]

EIG.I'\"!PIS H
[SET TRANSACTION ISOLATION LEVEL REPEATABLE READ; ]

M Isolation levels control how transactions interact with each other.
M Higher isolation Provi.de.s more c.ansisﬁeru:bl but may reduce Ferﬁ:rmomc.

Ef/ Choose the nppmpric:fe isolation [level based on your afplmhon needs .




