Chapter 17:
MySQL Indexes
17.1  Introduction to Indexes
. " —
% An index is a special data structure that improves Without Index vs With Index )
the speed of data retrieval operations in a table. [Wiﬂwuﬁ.l'ndex] [__M'E
% Indexes work like a book's mdex—éheyhefpfhe Id T Thdes Table
e R 102 Bob Alice |-| 101 |[— | 101 | Alice
%¥ Indexes are created on one or more columns 103 Cathy Bob |-) 102 |— | 202 | Bob
(fields) of a table. 104 David Cothy || 103 |—s> | 103 | Cathy
105 Eluri David |—=| 104 |— | 104 | David
¥ An index does not store the data ifself, it stores Elena || 105 |— | 105 | Elena
the values of the indexed columns and the address
(pointer) to the actual data. g -
entire Finds data quickly
¥ Indexes are very useful for large tables where ( slower) (fasfer)
fo.sf .seardulng, fiiﬁering, and .sarff.ng are re.quu'm;f 19
17.2  Creating Indexes
- [ Syntax of CREATE INDEX |
% Indexes can be created using the CREATE INDEX I
statement. CREATE [ UNIQUE | FULLTEXT | SPATIAL ] INDEX index_name
'*'Anindaxcanbe.cmaﬁedmn.singﬂecoﬁmmor ON table_name (column_name [, column name ... ]}
multiple columns. ¢ i
¥ You can specify the type of index (eg., PRIMARY, %ﬂd?. igpeu Name of index TEE: mﬁhj
UNIQUE, INDEX, FULLTEXT, etc.). de Sl
¥ Creating an index does not create a new table, — Key Points : =
it only creates the index data structure for the (M Use meaningful names for indexes.
_ ; used in WHERE, JOIN or ORDER BY clauses.
%  Indexes can also be created during table creation B Tou) o) indeins o alows o INSERT, UPDATE . and DELETE
using the INDEX kegword. operations.
() Indexes make read operations faster but may slow down
Ik write operations.
=
Ex 1: Create an index on a single column. Reild :
Query : Ind Tabl
| CREATE INDEX idx_name ON employees (name); T idx_name employees
Example 2 : Create an index on multiple columns. Result
Query : Index_name Table_name
| CREATE INDEX idx_emp_ename ON employees (dept_id, nameﬂ idx_emp_ename employees
&%31 Create a UNIQUE index on a column. Result :
Query : [ Tndex_namie Table_name
| CREATE UNIQUE INDEX ids_email ON users (email); | R et =
Exwk‘f? Create a FULLTEXT index on a column. Result :
Query : Index_name Table_name
| CREATE FULLTEXT INDEX idx_content ON articles fmﬂ idecontant artiales

Remember : [Iﬁaﬁu@rammdmfm,MﬂquWwwﬂmsﬁdﬂﬂ

slow down data medification operations.

} ,®_



17.3 PRIMARY KEY Index

¥ PRIMARY KEY is o column (or combination of How PRIMARY KEY Index Works ?
s T
¥ MySQL automatically creates ] index
d =S PRIMARY KEY
on the PRIMARY KEY column(s). e

¥ A table can have only one PRIMARY KEY.
% PRIMARY KEY columns cannot contain NULL

values .
% It helps in fast dafa refrieval and maintains
dota. integrity.
Example 1 : Creating PRIMARY KEY while creating the table. Result  students table) :
e E - .
CREATE TABLE students ¢ | ! 101 Alice CSE
student_id INT PRIMARY KEY, PRIMARY KEY is defined on 102 Bob ECE
name VARCHAR(50), student_id . MySQL will 103 Cathy IT
department VARCHAR(30) outomalically creats o unique 0% s e
); index on this column .
il
. : [ Key Points : 5
Example 2 :  Adding PRIMARY KEY using ALTER TABLE. G PRIMARY KEY " S R . .
Quer&: MEMMrmuwu?m{ydmhfmd ~

¥ Does not allow NULL values.
[fu.mzwxermm M Only one PRIMARY KEY allowed per table.

LE Improves performance of SELECT and mINoF.mL:J

— e e e e e e e e e e e e e e e e e e e e e T e e e

1 ?4‘ UNIQUE Indax Howe UNIQUE Index Works ?
@ @
Table Index Structure

ALTER TABLE students
ADD PRIMARY KEY ( student id);

#* A table can have multiple UNIQUE indexes. UNIQUE
% Unlike PRIMARY KEY, o UNIQUE column can Pt i) e

allow NULL values.
*Iﬁh&&o&w&ddupbmhda&mdw ¥ A

r . EERESEER & B B B A
Result ( students table) :

-.,::‘zn_.m& 4 Cr-u.t.bna UNTQUE index on a column .

Query : Explanation : 101 Alice alica®qmail com CSE
CREATE UNIQUE INDEX ide_email Creates o UNIQUE index 102 Bob bobe@gmail com ECE
ON students(email); nomed idx_email on the 103 Cathy cathy@gmail .com IT

email eolumn . 104 David david@gmail .com CSE

M i Adding UNIQUE constraint using ALTER TABLE. Imporfwlf. Note :

wa; ¥ UNIQUE columns can have NULL values.
— # But duplicate -NULL values not  allowed
ALTER TABLE studants Adds UNIQUE constraint & i mrau?- =X !
ADD UNIQUE (email); e = i

Example 3 : ummu.Ea.dummmpum Key Points :

) ; Etwumthnmbmm E%ﬂWLLM(memNULLFrMJ.
E

CREATE UNIQUE INDEX idx_name_dep
students(name, department); qfnﬂmaﬂddcpﬂrbllmﬁ o ._ BHRE 8 o ; :




17.5 Normal Index
o ©

>
#* A NORMAL INDEX is an indax created How NORMAL Index Works ?

using the CREATE INDEX statement on Tahle Index Structure
4o i e kit e
¥ Il is also called as SECONDARY INDEX . NORMAL INDEX
1 ] _—
on o table.
¥ It does nof enforce unigueness

¥* It he#n n mpmvuza the Perfmnmu
nf SELECT, WHERE, JOIN, ORDER BY Ev T 4

and GROUP BY opemiwru
n.mf:_l.n‘. name. dn'unrfmnm‘. .lalarg
Ex 1% Grualing Mormad Tndis o & cobiores: s Alice Sales 60000
2 Bob HR 55000
g Capnafn : 3 Cathy 7] 70000
CREATE INDEX idx_dept Creates a normal ( non-unigue) 4 Dawid Sales 65000
R DR SR DAL 1, index named idx_dept on the 5 Eva HR 50000
dcparimm{ column . [ Frank IT 62000

Nwmnlmdumpmmwpufm N P4
QWB-‘ Exph.rw.ﬁul

e}

M It allows duplicate velues. - =
CREATE INDEX idx_dept_salary Creafes a normal index named [ Maltiple normal indexes can be created on o fahle. ®
Oﬂl'mtp&:bme.sfdnparbnmf. aaln.ry); idx_dept_salary on the combination E Ilh&faﬂduioarnhiyfmﬂumwfaﬂadniﬂ.
M It is aufomatically updated when table data changes
e =

17.6 Com,oo.si.ﬁe Index

How COMPOSITE Index Works ?
% A COMPOSITE I:iEX (or Compound Index) Tobls 1 Struck
is an index on er more columns
=T
¥ The order uf columns in a cnmpo.sd.‘x U -
index is important . COMPOSITE INDEX et
X Y of columns to
% MySQL can use the leftmost prefix of Frodice. Crandad o
E}umdexForuM:PJ:&,tfmmdexu ;
on (A,B,C), it can be used for (A), offlciantly.
(A, B) and (A, B, C) searches. CED GO CGEEE e
-* It l.mf:rou.s Perfurm.u.n.cg when q'.uarm.s.
filler or sort on multiple columns. Example Table : employees
EXE& P Creating Composite Index on (depariment, salary). emp_id name department salary
s < s 1 Alice o 60000
2 Beb HR 55000
CREATE INDEX idx_dept_salary Creafes o composife index 3 Cathy o 10000
oN gmpin&-mt'dn‘oarfmmti, mhr&]; on the combinalion °f
lapartinend ‘and salarg i Devid Sales 65000
5 Eva HR 50000
Ex 2 :  Creaking Composife Indax on (depariment, name, salary) . 6 Frank Ir 62000
Quary : Eilaiabion :
. E =
CREATE INDEY isidupltinma_sslary o S r!'_eﬁm:.t Prefix Rule (Example) :
ON lmp&seu{'dl'anrbnad, name, Lﬂlﬂf&); = W‘ g
= salory columna If index is on (A,B,C)

— Can be used for (A)

mpgin,é_s:

M MySQL uses lefimost prefic of the indax. ™ Con be used for (A, 8,0
[ Raduces numbar of leckups and improves parformance ! =  Cannot be used for (B) or (B, C) only.
I\_EI Usafil in WHERE clouse, JOIN condition and ORDER BY - =,




17.7  FULLTEXT Index

How FULLTEXT Index Works ?

@
¥ A FULLTEXT INDEX is used to perform fast
{g.mtum-a':umlnrsuia.ddaén. Toble
% It works on CHAR, VARCHAR and TEXT
¥ It is used with the MATCH() ... AGAINST()
clause .
% I breaks the text into words and creafes
an index of them.
#* It is urgmfu.{fnr;wé;mﬂam,

document search, Nos search, etc.

E:ainﬁlfi:

auu3?

Creating FULLTEXT Index.

CREATE FULLTEXT INDEX idx_article o FULLTEXT index

ON ardiclas(contant);

Brorgle 2.

wa! :

E;
Searches for articles containing
the words 'dafabose’ and
‘index’ in the contenf column

SELECT = FROM articles
WHERE MATCH( content )
AGAINST( "dotabase index');

— e e e S e e — e S S — — — — —— —

17.8 SPATIAL Index

% A SPATIAL INDEX is used for indexing spatial
Table

=

1 MySQL Tutorial Learn MySQL datobase indexing.

2 Indexing in DB |FULLTEXT index helps in text search.

4 Database Guide | Understand indexes in dafabase.
Key Points : B

M I is case-insensilive.

| ﬁcpwd-s (common words) are m-m!l:,- ssrw-ad

. ——— — ——— — — — —— — | — | — —— — — — —

How SPATIAL Index Works ?

date Emu.s such as POINT, LINESTRING, Lo Struich
POLYGON, etc. ‘ - : =
% It is used to perform fast spatial searches TR, TNDEX - . Hu"mhfcmﬁ
% It works with dota types like GEOMETRY, Index Created @ s> Lol quickly in a
POINT, LINESTRING, POLYGON, MULTIPOINT, ¢ e
L el o geegraphic
ete ®
* Iihmﬁ.&lmsrs.of#imﬂm.:, maps,,
f.rna:kin.s a.ysta.ma, locationbased ARrvices ete . Exampie Tabla : P!ﬂ.ct.&
Example 1 :  Creating SPATIAL Imm o nama location. (GEOMETRY)
Query : 1 Hydarabad POINT(17.3850 78.4867)
CREATE SPATIAL INDEX ide_location Creates o SPATIAL index 2 Bangalore POINT(12.9716 77.5946)
ON ploces(location); named idx_location on the 3 Mambai POINT(19.0760 72.8777)
4 Channai POINT(13.0827 80.270F)
wa.‘ il P ; msﬂﬂmmamfrwﬂfﬁufww.ﬁh
B It works with dafa types like POINT, LINESTRING,
SELECT = FROM F'f““‘ Finds all ploces whose location POLYGON, etc
WHERE lseation ST_Within( s
lies within the given 1 i ions lke ST_Within, ST_Distance,
GeomFromText( ‘POLYGONC (0 O, gh Pl oo o
area . " F
10 0, 10 10, 0 10, 0 0))'));

B Important for GIS and location-based applications
il )




1¢.9 Dropping Indexes
o o

W ke o o R Mgl Rl Why Drop Index ?
calliiaas -iackasd on. INSERT, UPDATE [ Index is no longer required.
and DELETE opem,f-wru ] Index is not used by queries

% Use DROP INDEX statement to remove
on index from a ftable.

% IL does nol affect the data in the table,
only the index structure.

ﬂ -
student id | name email daprbuark 2 Epmalion. .

101 Alice alice@gmail .com CSE DROP INDEX tdx_email Drops the index named

102 Bob bob@gmail com ECE ON s . idx_email from the

103 Cathy | cathy@gmail com s students table.

104 David | david®gmail.com |  CSE
Branpe 2 ¢ Drgig o o e o bl sl (0 -
Quiaryy : Explanation. : [ DROP INDEX removes the index structure, not the table dato

DROP INDEX idx_name_dept Drops the composite index o :ﬁ:’ﬁmfmmwrwmw

ON students idx_nome_dept from the «
s bl @ If the index is used in constraints (PRIMARY/UNIQUE),
- -

17.10 Index Selection Poaris g e
*— —0

*Crea-&ngsvnrg'oassdﬂamtsmfn‘?ﬁidn rECMMJhWHEREM.
$ Tea ind L al - [ Columns used in JOIN conditions.

. : [ Columns used in ORDER BY o GROUP BY.

] Selectivity of the column (highly selective columns are better).
B I gl n e gl ol e | & Consr the impact e INSERT, UPDATE, DELETE

‘*’Gmmcmdmr.smdg Mmgu:r&

order_id | customer_id order_date stabus amount —
1 101 2024-01-10 | Shipped 1500 S oSl <G R it ol
2 102 20264-01-11 Puhdl'ns 800 => order_date = ugdmrwtsliumﬂndrw'ﬁ.r\s
3 101 2024-01-12 | Shigped | 1200 . sl =¥ i i flleing.
4 103 2024-01-13 | Cancelled | 600 | > smamt: B Wayls, ff wd in renge il
[‘_ Good Iﬂ.:ll.&.lu'lﬁ Practices B . P
— d
ORDER BY and GROUP BY. W Copliag. o gy Tilbnge:

= Imi-.n'.rns- improves SELECT performance but may slow down INSERT, UPDATE and DELETE.

=  Regularly review and optimize indexes for best performance




