Ehapfer 26: MySQL Sforage Engines _Z_

‘26.1 S’f:ora.ge Engine. Concepf:

* A storage engine is o component that handles how
data is stored, retrieved and managed in MgSQL.

* MHSQL s a Pb;gz'.n based database, which means
it supports multiple storage engines.

% Each sf:oraﬂe e.nﬂum has its own fea.tfure.s, Perfornmnce
characteristics and use cases.

¥ When you create o table, you can choose the storage
engine for that table.

Ke.g Points :

™ Storage engines determine how data is stored and managed.
M Different engines offer different features and performance.
[V Choosing the right engine is important for your application.

M You can specf:fﬂ the enﬂme. while cma.finﬁ a table.

26.2 InnoDB'

% InnoDB is the defo.uiﬁ sfom.&e. engine in MHSQL.

* It is a fmn.sa.cﬁon—sa,fe (ACID compuani:) engine..

% It supports row-level locking for high concurrency.

* It supports foreign keys and referential integrity.

¥ It uses o clustered index structure for data storage.

* It provides crash recovery and support for commit, rollback.
% InnoDB is suitable for applications with high reliability

and concurrent transactions.

F )
Features OJC InnoDB : InnoDB Sﬁoraﬂe Structure : 5 Data Pages
[ o ACID comptiant i ) -
® comp L
. Tables ( Index Pages )
® Row-level [ockmg 1 Pm > gges
° Foreign ke.H suﬁoorf { (.ibd ﬁ.{.e) J \ (B+ Tree) v,
e Crash recovery ¥ \( s Logs )
® MVCC (Multi-Version Concurrmcg Control) Bads Loa.s /\ (Rollback) 3
L. Ht.sh perfar‘ma.nce and relmbr.hfy - ( Recoverg)

Key Takeaway :

L Si‘ora.ge, engines dafine. how MgSQL stores and manages data.
-@- InnoDB is a powerful, reliable and ACID compliant engine
best suited for modern a.,ojplica.f:ions.




26.3 MyISAM _

* MSISAM is a non-transactional sﬁamﬂe enﬂine.

¥ It was the defcmlf engine in older verstons of MHSQL.
% It is fn.s‘f:er for read apemfion.s and suitable for

appiin:a.fians with nwsf@ SELECT queries .

* It su.f;l,oorfs ﬁxﬂ—iexi m.daxmg
¥ It does not supporf foreign keg.s .

A

¥ It is used in appblcaﬂons where data Lnfegrifb- s not o

a critical reriui.remenﬁ.
Features of MHISAM:

High s'oe.e.d for read-heavy workloads
Full-text search su.pporf:

Toble-Level lockmg

No suppor‘i for‘ transactions
Uses less memory

v,

Stores data. in MYD file and index in MYL file

Key Takeaway :

MyISAM Storage Structure :

([ Table |

h 4 /

|

(Dato. File)

MYD File ] [ MYT File J

(Index File)

\@/

MHISAM is fa.sf and efficiwi for' rea.d—mosf;lig applica.fion.s
but lacks transaction suFForf and row-level locking.

264 MEMORY

% MEMORY is also known as HEAP.

% It stores all data in RAM (mmory)

* It is extremely fost because it does not
use disk sfaruﬁe.

¥ It is best suited for ﬁempomrg tables and
data that cha.rge.s frequf.nﬂy.

% Data is lost when the server is restarted.

Features of MEMORY :

Very high performance
Data. stored in RAM
Supports hash indexes
Table-level Lockmg

Data is temporary (lost on restart)

-

Suitable for éanpormy tables and small a’,o.fo.sets_J

Kag Takea.wa.g :

MEMORY Storage Structure :

1 Ta.bleJ

.

W
[ Stored in RAM
i (Menwry)

Best Use Cases :

-
M Temporary tables ]
E Session data sﬁomge.
™M Caching small lookup data

EE Hish—speed data Proce,ssing
\ _J

C]J

MEMORY engine. offers excellent pe:formmce 53 .sioring data in RAM,
but it is n,on-Fersf.sfenf and not switable far J:cuye. or Perman&mf data..




r26.5 CcSV .

¥ CSV stands for Comma Separated Values.

¥ It is a simple storage engine that stores data in CSV
files (plain text files).

'*Ifisusedfordaf:aexchanﬂewtdporfaﬁiﬁtg.

¥ It does not support indexing.

% It is not sutable for large datasets and complex
applications .

¥ It is mamiy used to imparﬁ and expor't data. .

I CSV Storage Structure
s = r )
® Stores data in plain text (csv ﬁf:es) \ Table J
® Fasy to read ond edit v f‘ '
® (Good fur data Emporﬁ and eogoorf .CSV File
® No indexing support \_(Data' File) y
® No transactions support i'_&?;a;;,‘a;,_;ﬁ;_": —
® Best for small and .sfm,olz datasets | 1,John, 25, Hyderabad |
% . | 2,Amu, 22, Delhi | | | |
K Takeawau : 3, Ravi, 30, Mumbai :
63' ~ | 4, Sita, 27, Bangalore | N~
NN CSV engine is usefl for dofa exchange and portabilty | === =m=mmTooos !
@ but lacks features like indexing, transactions and
Perforrrwwe.
.266 ARCHIVE' ARCHIVE wa'u.se. Structure :
¥ ARCHIVE is a storage engine that stores rows in
Ct‘.‘m?!:l"t’.sse.d. formf., [ Tabtg J
¥ It is used for data arcﬁ.ivz}lg and sfam.ge,. \1, \ \b
* It supports indexing but only for e limited number ARZ File ARZ .MYD ARZ .MYT
of columns . (Comicre.ssed (Row Data ( Index
¥ It does not supporf transactions . Daota File) File ) File )
* It provides high compression, so it saves disk space. :
¥ It is suitable far' Ianﬂ—ferm data sf.‘orase.
Features of ARCHIVE : 5 Best Use Cases :
= Hj.sﬁ campre.ssi.on ratio ) - " . :
o Ses i s M Archiving historical. data
® Supports indexing (limited columns) [V Logging and audit data storage
® No transaction suﬂoorf: m Dot wmlwu_,_m&
.Dataasmdwia(mwfandselecfaﬂomd} ES el P
® Tdeal for a.n:fu.vms and lossmﬁ data fon.nﬁ buge. i cﬂc mfr’e%uaiﬂﬂ
k J o

rKey Takeaway :

ARCHIVE wﬁlm is best for ionﬂ-fenn, Lnfreqwﬂy accessed data
because it Frow:da.s hi‘gh corn.!omssr.'au and saves sﬂmzse space..




a.lp.plica.ﬁon requa}-e.rrmfs .

Each enﬂme. has its own sf:r‘e.nﬂf:h.s and limitations.

26.7 Sforaﬁe Engine Selecr’:&on.

* Chao.sing the riﬂhf: .sﬁam.ge engine a’.epe.n.d.s on your

¥
¥ Consider factors like performance, reliability, data
&Lﬁesrifg and use case.
* You can slpe.cifg the sfaraﬁe en.gme, while
creating o table.
Storage Engine Comparison :
r' B
) Transaction . Spe.ed: S'De.ed .

Storage Engine Sigpert Locking (Roads) | (Wiites) | Dot Tntegrity | Best Use Case
@ s Yes Bowciosl | Bk | Gl i | e T
€N MyISAM No Toble-level | Very Fast |  Fast Medium Rﬁjm_ ive
) revory No Toble-level | Very Fast | Very Fost | Low R

caching
N Import / Export,
o CSV No N/A Slow Slow fis e
ARCHIVE No N/A Sl Slow low | Archising, Long~term
| = sﬁamﬂe y
Key Ta.k.ewa.y :
= i Use InnoDB for transactional and high reliability applications.
-@_ Use MyISAM for read-heavy workloads.
Use MEMORY for speed and temporary data.

Use CSV for data exchange and ARCHIVE for long-term storage.

.36 .8 InnoDB Fe.a.fu.res‘

¥ InnoDB is the most advanced .sf:ora.ge
engine in MySQL.

¥ It is the defoult engine in MySQL 5.5+
versions .

* It provides high performance, reliability
and rich feoture set.

'*'Riswide%u.se.dbzmod.e.rnwab
aﬂnbﬁcaﬁbn.s and e.n,t‘:erprf.se. .sysfem.s.

p TnnoDB Architecture Overview : )

Redo Log

Key Features of TnnoDB :

|z[ ACID compliant ~ Ensures reliable transactions. @
[/ Row-level locking ~ Improves concurrency. &
B Foreign key support = Maintains referential infegrity. 5D
@ Crash recovery - Recovers data. after system failure. S

M MVCC (Multi-Version Concurrency Control) - B
Improve.s performwe and consisiem;y

M Clustered index - Stores data with primary key m
for faster access.

M Support for large datasets - Handles large tables
efficiently

M High reliability - Suitable for mission-critical

»

~ -
= @ = row—level f.a::khﬁ , crash recove
for modern QPPEmﬁm.s ;

! TrnoDB is a Fawe!jfwf e.nsme. with advanced fea.ﬁure.s like ACID c.ampiiancz,

ry and fare.flgn k.ey .suPPorf:, ma.hn.g it ideal




26.9 InnoDB Ta.bf.es'pa.ces

¥ InnoDB stores data in faﬁie.slpa.cas. TnnoDB Tabl TRl s

* A fa.bi.e.spa.ce is a set of data ff.f,es‘

B B contains lables, indewes and [ InnoDB 3*@36]

other internal data.

¥ TnnoDB snﬁopur{s two f&Fes of W "

tablespaces : SHsfem Tablespace File-Per-Table
7 Ty (ibdatal) Tablespace
Upesigil oot I (.ibd files)

i W e e e e s S Ry .l. ________
1. Sgsf:em Tabf,es'na.ce o i Dkﬁomy ‘i ‘ )
[ ] Defmdf MI{BSFGCB (&Jﬂfﬂi). : P Roubm:k SES"W?}.:S : ; E ..... E :
® Stores data dictionary, rollback | ; i |

sgnars and e el ot || © o gt D1 bl bl e
.Cmafadau.éwnaﬁmﬂywhan :.Undaf_os.s I
MHSQ.L starts. M e 4
2. File-Per-Table Tablespace Key Benefits : F—_;‘
® Fach table has its own tablespace. [V Better organization of data. (
® Stored in .ibd file. ™M Easy backup and recovery. 43 )
® [etter space nww.serrmtf and | Improvad ,oafor ! u
4 performance. J | Efficient space management. . v
Ke.y Takeamay:

_‘ I ‘:' Tabieslna.ces in InnoDB help in arsa,ﬂ.i.zbtg dota e.ﬁ:cimﬂﬂ and im,umvﬂn.g
Fe.rformmwe.. The ﬁl.e.-Pe.r*f:abﬂe f:a.ble.spa.ce vaid'e.s better fl&xiﬁiﬁfﬂ.

26.10 InnoDB Buﬂer Pool

e ©
¥ The buﬁer Pooi is the memory area. Buﬁer Pool Architecture :
used to cache data and indexes.

¥ It reduces disk I/0 by storing
fregu.e.nﬂy used dafa in memory .

¥ When data is raque.sf:ed, InnoDB
ﬁ.rsf looks in the fluﬂer J;;w.mf..

* Ifmffound, Eﬁrsa.cfsfromdisk
and stores it in the buffer pool.

¥ The buffer pool improves performance

bﬂredmbtgd&kme.ss
Buﬁef‘ Pool Cwnporwlﬁ Beneﬁts of Bu_ﬁcer Pool :
"

(o Daﬁapages-.géamfa.bfeandudexdafa (& Reduces disk 1/0.

[ ] Indexpaﬁ&s-Sfmudax ﬁ;rmfwn I 5 :

& Fuk Pugas = Vi T st A Inproves gury ped

® DE.er Page.s—Modiﬁed pages not Hef E[Caahasﬁtqumﬂﬂmsseddafa

written to disk. ESuppurts!arserwimgseismmmor&
- . v,
Key Takeaway :
-

I
= = The InnoDB Buﬁer Pool caches data and indexes in memory,, mducmg disk I/0
@ and improving ,oe:for'mmce.. Pmper- bu_ffer Pam': size is crucial _fnr optimal results.

o




