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INDEX

Data structure provides quick access to data,

optimizing the speed of your queries.

SQL Course | Indexes


http://bit.ly/3GiCVUE
https://datawithbaraa.com/
https://www.linkedin.com/in/baraa-khatib-salkini-845b1b55/

DOE

“DAR wits AR

Ino(exes I

—

|5‘\7ucj'uf€,' l STomge ' l Functions '

C\usTefe;J Index Rowstore 1ndex Uv\ique. Index
Non-Clustesed L\A@( Columnstore dndex Filtered ndex

SQL Course | Indexes | Types


http://bit.ly/3GiCVUE
https://datawithbaraa.com/
https://www.linkedin.com/in/baraa-khatib-salkini-845b1b55/

Data Page

Heaolef 1 . 150 [

—>» 96 --

Row 1 | 1, Bob, UsA

—> 118 -

= 140---

(RO(AQ ?., AM\G, C—dmy

RO‘US 3, Lisa , l'}a)lg
\;Reeswcé
3 2 A

OHfs J fuo) 113 |_% 4

&

SQL Course | Indexes | Data Pages

3%

DOE

“DAR wits AR
Data File (mdf)
N uda P«aq Data Pages
e o
Dota Pages Jndex Pagcs
MANANC MNANAN
\ANANAANA \NAANANANA

A
NN\



http://bit.ly/3GiCVUE
https://datawithbaraa.com/
https://www.linkedin.com/in/baraa-khatib-salkini-845b1b55/

DOE

“DAR wits AR

HEAP
AN

1:100 1-101 {102 1:103
12, Lisa 20 ,Jenk 1/ Bob 18, Sandh
ok 2./ oo 4 , John 16, Guma
i S/ Ewily 3, lavra 12, Daniel
6 ) Fesice 2, Ropert 10, clivi 1y, Sophia
7 David 19, Andrews 11, gomes |7 ,‘Bm:nJ

Dadla Paa( Dadla Paat Dadla ?aa( Dadda ?aag

SQL Course | Indexes | Heap Structure


http://bit.ly/3GiCVUE
https://datawithbaraa.com/
https://www.linkedin.com/in/baraa-khatib-salkini-845b1b55/

Dda Frle (mdf) CusTOMERS
ID | Name

HEAP 1 | Bob
/ Q Anna

1-101 ; . :
12, Lisa 20 ,JanR 1 ,BOb 18, Serdh 20 | Tone
& , Chris 2., Ana Y ,John 16, CGwa
e S/ Emily 3, lawra 13, Duniel
G, Jessice 2, Robert 10, oliva =14, Sophia /’
7 Dovid 19, Andrew J 1, gomes J |7, Beain /
Dadda Page Dda Page Ddla Page Dda Page

_ 2
Fon Table Sean TN [N\ Sorhic

L . _

> Link-

SQL Course | Indexes | Heap Structure AR wil Brem


http://bit.ly/3GiCVUE
https://datawithbaraa.com/
https://www.linkedin.com/in/baraa-khatib-salkini-845b1b55/

B-TREE
(BALANCE TREE)

Hierarchical structure storing data at leaves,

to help quickly locate data.
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DeFinition Physically sorts and stores rows 15: ep S;C;Le sfiucture with|polntersito
Numebr of . .
One Index per Table Multiple indexes are allowed
Indexes
Read
Performance Faster Slower
Write Slower, due to potential data row Faster, since physical data order is
Performance reordering unaffected
Storage . s i iti
Efficiency More storage-efficient Requires additional storage space
. Unique Column + Columns frequently used in
use Case + Not frequently modified Column search conditions and joins
- Improve range query performance * Exact match queries
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‘ Index Syntax |

Default is
NONCHUSTEKED

i
i
i
i
\4

CREATE [CLUSTERED | NONCLUSTERED] INDEX index name ON table name (columnl, column2,

CREATE CLUSTERED INDEX IX Customers ID ON Customers (ID)
CREATE NONCLUSTERED INDEX IX Customers City ON Customers (City)

CREATE INDEX IX Customers Name ON Customers (LastName ASC, FirstName DESC)
A

NONCLUSTERED

SQL Course | Indexes | Syntax
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Definition

s+or'age
F_Nliciency

Read/Write
OP+imiza+ion

V{e)
EFFiciency

Best for .

Use Case

Rowstore Index I

Organizes and stores data
row by row

Less efficient in storage

Fair speed for read & write
operations

Lower (refrieves all columns)

OLTP (Transactional)

commerce, banking, Financial systems,
order processing

- High-frequency transaction
applications

- Quick access to complete records

SQL Course | Indexes | Rowstore vs Columnstore Index

Columnstore Index I

Organizes and stores data
column by column

Highly efficient with Compression

Fast read performance
Slow write performance

Higher (retrieves specific columns)

OLAP (Analytical)

Data Warehouse, Business intelligence,
Reporting, Analytics

- Big Data Analytics
- Scanning of large datasets
- Fast aggregation
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‘ Columhstore Index | :37‘ ?‘B%

Default is
ROWSTORE

CRE Unique Index :

Ensures no duplicate values exist in specific column. ntry)

Rowstore | _.__s

Benefits
‘ | 1. Enforce uniqueness Stomars" (Country)
Columnstore | _---_s
2. Slightly increase query perfromance ¢, NOT ALLOWED
N N N N N aemweort s TO USE
COLUMNs

‘ Rules I = You can’t specific columns in Clustered Index Columnstore
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Unique Index

Ensures no duplicate values exist in specific column.

Benefits

1. Enforce unigueness

2. Slightly increase query perfromance

SQL Course | Indexes | Unique Index
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‘ Unique Index | ga ?‘B%

Default is
NOT'Unhue

v
CREATE [UNIQUE] [CLUSTERED | NONCLUSTERED] [COLUMNSTORE] INDEX index name

ON table name (columnl, column2, ...)

Index Allows

Duplicates >| CREATE INDEX IX Customers Email ON Customers (Email)

Duplica+e9
are not  ------3 >| CREATE UNIQUE INDEX IX Customers Email ON Customers (Email)
alowed

SQL Course | Indexes | Unique Index
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Filtered Index

An index that includes only rows

meeting the specified conditions

Benefits

- Targeted Optimization

- Reduce storage: Less data in the index

SQL Course | Indexes | Filtered Index
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‘ Fitered Index |

CREATE [UNIQUE] [NONCLUSTERED] INDEX index_name
ON table name (columnl, column2, ...)

WHERE [Condition]

‘ Rules I = You cannot create a filtered index on a clustered index.

= You cannot create a filtered index on a columnstore index.
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Clustered Index

HEAP Columnstore Index

Fast Inserts For Primary keys

If not, then for date columns

For Analytical Queries
Reduce Size of Large Table

(For Staging Tables)

Non-Clustered Index

For non-PK columns
(Foreign keys, Joins, and Filters)

Filetered Index

Unigue Ihdex

Target Subset of Data

Enforce Uniqueness
Reduce Size of Index

Improve Query Speed

SQL Course | Indexes | How to Choose The Right Index
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Inclexing Strategy |

oy

Initial Indexing Strategy i

B OLAr B

Optimize
Read
Performance

Switch Large frequently
used tables into

— i

Optimize
Write
Performance

Clustered Index

ColumnStore

Primary Keys

Scenario-Based Indexing

ldentify Slow Queries

Check Execution Plan

Choose Right Index

]

(Test) Compare Execution Plans

Usage Patterns Indexing i

DOE
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|ldentify frequently used Tables & Columns

2
1]
2|

Choose Right Index

Test Index

Monitoring & Maintenance

Monitor Index Usage

Monitor Missing Indexes

Monitor Duplicate Indexes

Update Statistics

Monitor Fragmentations
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SQL PARTITIONING

Divides Big Table into Smaller Partitions

while still being treated as a single logical table.

SQL Course | Partitioning
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SQL Course | Partitioning | Why we need Partitions
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PARTITION FUNCTION

Define the Logic on how to divide

your data into paritions !

Based on Partition Key Like (Column, Region, ..)

SQL Course | Partitioning | Functions
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FILEGROUPS

Logical container of one or more data files

to help organize partitions.

SQL Course | Partitioning | Functions


http://bit.ly/3GiCVUE
https://datawithbaraa.com/
https://www.linkedin.com/in/baraa-khatib-salkini-845b1b55/

DOE

“DATA wis DM

& ‘ l > Pafr ition @

DG-12-3I| s b e Fundtion

& J
Partition 1 Partition 2 l Partition 3 Partition & 7

Partition @

/ 8 Scheme

FG- 2023 FG-202u FG-2025 FG_20%6

File Groups @

Dt Fi les @

. ndg

SQL Course | Partitioning | Steps


http://bit.ly/3GiCVUE
https://datawithbaraa.com/
https://www.linkedin.com/in/baraa-khatib-salkini-845b1b55/

Lndex ng |

File
—

i
L
U ad

SQL Course | Partitioning & Indexes

EEBE B

Filed

oad
guad
gad

> Kinke

“DAR wits AR


http://bit.ly/3GiCVUE
https://datawithbaraa.com/
https://www.linkedin.com/in/baraa-khatib-salkini-845b1b55/

