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Aggregaﬁe
Fuhctionhs

. Any Types | COUNT
i SUM
: OI"I'Y !
" Numbers |

| AVG
Any Types |
' | MIN

Counts the number of rows
Add up all values in a column
Find the average of values
Gets the highest value

Gets the lowest value
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A@greacﬁe
Fuhctionhs

Sales
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WINDOW FUNCTIONS
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&< WINODW FUNCTIONS

Perform calculations (e.g. aggregation)
on a specific subset of data,

without losing the level of details of rows.

Baraa Khatib Salkini | SQL Course | Window Functions Basics



‘ GROUP BY |

Aggregates and groups rows based on column/s into summary rows

Pfoduo"' Totad Sales

= I/'LCM._]Z

ID Podoct  Sales
1 Caps | 10
2 [ cps

3 |[Blows | 5

4 Cloves | 20

>| Qlovesl 25 ,Z

SBaraa Khatib Salkini |

090

QL Course | Window Functions Basics | GROUP BY vs WINDOW



WINDOW
Functions

Compute aggregates but keep details of individual rows at the same time

ID  Product  Sales ID  Product “Total Sales
| ces N | 1 [ GCes | o | >
2 | Cops | 30 " 2 | Caps | HO | >
2 | Clves IS bl 3 [Cloves | 25 Z
Y| 4 [ oo [ 20 — 4 |eows| 25 | >

Row- Lewel Coleedledion
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‘ GROUP BY | ‘ Window |
Functions

ID P/c.w\ud Saleg I P’°°\“d Saleg I P/oo\ua “Totad Sales
1 CGP.S 10 \ Ploduc+ Totaf Seles ‘ 1 CaP.S 10 > ' CQPS L’D lz
Caps HO 'Z |
2 Caps | 30 / 2 Caps | 30 » 2 | Cops | HO Z
2 | Cloves IS | 3 |CGlws | 5 | 3 |Buves | 25 >
\ Gloves 25 'Z |
Y Cloves 20 / 4 Gloves 20 L Gloves | 25 Z
I+ groups of rows into a single row I+ rows into a single row
( Group-Level-Calculations) | (Row-Level-Caleulations)
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GROuUP BY

Functions

Aggregate

Functions

COUNT (expr)

WINDOW

SUM (expr)

MAX (expr)

MIN (expr)

MIN (expr)
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Functions
COUNT (expr)
SUM (expr)
Aggregate MAX
Functions (expr)
MIN (expr)
MIN (expr)
ROW_NUMBER ()
RANK ()
Rank DENSE RANK(()
Functions CUME DIST()
PERCENT RANK ()
NTILE (n)
LEAD (expr,offset,default)
Value LAG (expr,offset,default)
(Analytics)
Functions FIRST_VALUE (expr)

FIRST VALUE (expr)




GROUP BY| WINDOWl

Simple Data Analysis Advanced Data Analysis
(Aggregations) (Aggregations + Details)
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Window
Syntax

Over Clause

Frame
Clause

Window Partition Order
Function Clouse g Clouse o

fie

[ ] | A 4
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Window

Syntax

AVG (Sales) OVER ( PARTITION BY Category ORDER BY OrderDate ROWS UNBOUNDED PRECEDING )



Window

Syntax

Calculation used
on the Window

Fx Window
Function

A
' 4 )

AVG (Sales)
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][(x) WINODW FUNCTIONS

Perform calculations within a window

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Functions



. Aggre_ga’re
Functions

COUNT (expr)

SUM (expr)

MAX (expr)

MIN (expr)

MIN (expr)

Wlhdow Rank
Functions Functions

ROW NUMBER ()

RANK ()

DENSE RANK(()

CUME DIST ()

PERCENT RANK ()

NTILE (n)

Value
—  (Analytics)
Functions

LEAD (expr,offset,default)

LAG (expr,offset,default)

FIRST VALUE (expr)

FIRST VALUE (expr)
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Window

Syntax

Calculation used
on the Window

Fx Window
Function

AVG (Sales)
A

Function
Expression

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Expression



FUNCTION EXPRESSION

Arguments you pass to a function

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Expression



Window

Expressions

‘ Emp+y I RANK () OVER (ORDER BY OrderDate)
A

~

g
S -
-~ -
i

N

‘ Number I NTEIL(2) OVER (ORDER BY OrderDate)
A

‘ Multiple Araumen+<s I LEAD (Sales,2,10) OVER (ORDER BY OrderDate)
T X

‘ Conditional Logic I SUM (CASE WHEN Sales > 100 THEN 1 ELSE 0 END) OVER (ORDER BY OrderDate)
< b |

~
So PRy
~ -
S -
-~ -
S -
-~ -
-~ -
- -
e e e e
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Expression

COUNT (expr) All Data Type
SUM (expr)
—>! Aggre.gate MAX (expr)
Functions Numeric
MIN (expr)
MIN (expr)
ROW_NUMBER ()
RANK ()
Window Rank DENSE RANK(() Empty
Fuhctions Functions CUME DIST ()
PERCENT RANK ()
NTILE (n) Numeric
LEAD (expr,offset,default)
Value LAG (expr,offset,default)
»  (Analytics) All Data Type
Functions FIRST VALUE (expr)
FIRST VALUE (expr)
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Window

Syntax
Calculation used Define the
on the Window Window

fta Window Over
Fuhction Clause

A

' 4

AVG (Sales) OVER
A

Function
Expression

Baraa Khatib Salkini | SQL Course | Window Functions Basics | OVER



OVER CLAUSE

Tells SQL that the function used is a window function

Baraa Khatib Salkini | SQL Course | Window Functions Basics | OVER



Window

Syhtax
Cadlculation used Define the
oh the Window Window
fta Window Over
Function Clause
AVG (Sales) OVER ( PARTITION BY Category
A

Fuhction Par+tition
Expression Clouse aa

Divides the dataset into
windows (Partitions)

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Partition By



CIL ]
TJC] PARTITION BY

Divides the result set into partitions (Windows)
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‘ Partition By I

PARTITION BY divides the rows into groups, based on the column/s

SUM (Sales) OVER() SUM (Sales) OVER(PARTITION BY Product)
ﬁ A
Cadlculation is done Window
on Z ( l) ‘l\\\
X \
. v Y Calculation is
~~~~~ > 2. ~fm============1- . done
A I/' oh each window
5 Window P |/
(2)
v v
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‘ Partition By I

PARTITION BY divides the rows into groups, based on the column/s

Without

Par+tition By

Total sales across all rows (Entire Result Set)

SUM(Sales) OVER ()

Partition By
Single Column

Total sales for each Product

SUM(Sales) OVER (PARTITION BY Product)

Partition By
Combined-Columns

Total sales for each combination of Product and Order Status

SUM(Sales) OVER (PARTITION BY Product, OrderStatus)

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Partition By




Partition

Expression Clause
COUNT (expr) All Data Type
SUM (expr)
— Aggregqte MAX (expr)
Functions Numeric
MIN (expr)
MIN (expr)
ROW_NUMBER ()
RANK ()
Window Rank DENSE_RANK () Empty Optional
. —) .
Functions Functions CUME DIST ()
PERCENT RANK ()
NTILE (n) Numeric
LEAD (expr,offset,default)
Value LAG (expr,offset,default)
—  (Analytics) All Data Type
Functions FIRST_VALUE (expr)
FIRST VALUE (expr)
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Window

Syntax
Calculation used Define the
oh the Window Window
fta Window Over
Fuhction Clause
AVG (Sales) OVER ( PARTITION BY Category ORDER BY OrderDate
A » A
Function Partition Order
Expression Clouse =2 Clause :
Divides the dataset into Sor+t the data
windows (Partitions) ih a window

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Order By



ORDER BY

4

Sort the data within a window

( Ascending | Descending)

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Order By



Window
Functions

. Partition Order
Expression Clause Clause
COUNT (expr) All Data Type
SUM (expr)
Aggre,g ate MAX (expr) Optional
Functions Numeric
MIN (expr)
MIN (expr)
ROW_NUMBER ()
RANK ()
DENSE RANK() Empty Optional
RGI”_Ik - Required
Functions CUde_DIST ()
PERCENT_RANK ()
NTILE (n) Numeric
LEAD (expr,offset,default)
Value LAG (expr,offset,default)
(Anglyﬁcs) All Data Type Required
Functions FIRST_VALUE (expr)

FIRST VALUE (expr)




Window DOE

DATR with AR
Syntax D
Calculation used Define the
on the Window Window
Fx Window Over
Fuhction Clause
AVG (Sales) OVER ( PARTITION BY Category ORDER BY OrderDate| ROWS UNBOUNDED PRECEDING |)
A N A o
Function Partition Order Frame
Expression Clouse am Clause : Clause |__|
Divides the dataset into Sort the data Define a subset of
windows (Partitions) ih a window rows ih a window

SQL Course | Window Functions Basics | Frame


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

1| Frame Clause

Entire Data - Entire Data -
Ve 7e
I# Window
. h|
2.# Window
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Entire Data -.

\
1
1
1
II'
&
# i W&
‘\\ 1 " \ /'
2.# Window
\
N ' <. Frame
\ 1
N L




Window
Functions

. Partition Order Frame
Expression Clause Clause Clause
COUNT (expr) All Data Type
SUM (expr)
Aggre_gqie AVG (expr) Optional Optional
Functions M
MAX (expr)
MIN (expr)
ROW_NUMBER ()
RANK ()
Rank DENSE RANK () Empty Optional
= " Required Not allowed
JNEHons CUME_DIST()
PERCENT RANK ()
NTILE (n) Numeric
LEAD (expr,offset,default)
Not allowed
Value LAG (expr,offset,default)
(Analytics) All Data Type Required
Functions FIRST VALUE (expr) Optional
Should be

FIRST VALUE (expr)

used




‘ Frame I

AVG (Sales) OVER (PARTITION BY Category ORDER BY OrderDate

ROWS BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING)

I 4 4
e amef Types Frame Blour\dary Frame Blounclary
(Lower Value) (Hlaher' Value)
RAQWS 7 CURRENT ROW —— —— CURRENT ROW
I N PRECEDING — | — N FOLLOWING
UNBOUNDED PRECEDING —— __ UNBOUNDED FOLLOWING

‘ RUI | = Frame Clause can only be used together with order by clause.
vies
= Lower Value must be BEFORE the higher Value.

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Frame



‘ Frame I

Entire Partion is Used

ORDER. BY Used?

RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Frame



‘ Frame I

COMPACT FRAME

For only PRECEDING, the CURRENT ROW can be skipped

N[ol YV \MZel Yl ROWS BETWEEN CURRENT ROW AND 2 FOLLOWING
Sig(0l g el ROWS 2 FOLLOWING

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Frame



Window
Rules

Window functions can be used ONLY

in SELECT and ORDER BY Clauses

#1 RULE

#2 RULE

Nesting Window Functions is not allowed !

#3 RULE

SQL execute WINDOW Functions after WHERE Clause

#4 RULE

Window Function can be used together with GROUP BY

in the same query, ONLY if the same columns are used
Baraa Khatib Salkini | SQL Course | Window Functions Basics | Rules



Window

Rules

Inner Window Function
h

\\
\
1

AVG( SUM(Sales) OVER () ) OVER (ORDER BY OrderDate )

z",

/

Outer Window Function

X

Not adllowed to nest
window Functions |

Windowed functions cannot be used in the context of another windowed function or aggregate.

Baraa Khatib Salkini | SQL Course | Window Functions Basics | Rules



1111113011111

SeL WINDOW FUMCT\OUS,

?«-Porms Calcwlations ©n Subs,eio;?. data  Withoul E)sing defails

Window Vs GrouP%;JI

O Window is more Powerfuﬂ L Danami( than GfoupBg.

Advancec) —> Window
ek i ’
Q© Dda Ana%ss {> Supls —> Coup B

? Use GroupBy 4+ window in Same Quey, only § Same_Column Used.

Componad:& I Window Fonctions + Window Dedinfion OVER

L
‘ (o 3
R Dwide Dita Sog Dada Dedne Sbsd
vleg PACTTioN B ORDERBY  FRAME

AlcsTing_ ic not allowed |
Window Can be used onlyin SELECT and ORDERRY

SG6L execntes window AFTER -P.-Hm‘ng daita using WHERE



f(x) Window Functions

‘ A@greaaﬂ-e |

— SUM()
— AVG ()
— COUNT ()

— MAX ()

_ MIN()

Perform calculations on a
set of rows and return a
single aggregated value
for each row

‘ Rank |

— ROW_NUMBER ()
— RANK()

— DENSE_RANK ()
— NTILE ()

— CUME_DIST ()

— PERCENT RANK ()

Assign a rank to each row
in a window

‘ Value I

— LAG()
— LEAD ()

— FIRST VALUE ()

— LAST VALUE ()

Return a specific valve in a
window to be compared
with the value of current
row



WINDOW AGGREGATE
FUNCTIONS

Baraa Khatib Salkini
SQL Course | Window Aggregate Functions |




f(x) Window Functions

‘ A@greaaﬂ-e |

— SUM()
— AVG ()
— COUNT ()
— MAX()

— MIN ()

Perform calculations on a
set of rows and return a
single aggregated value
for each row




Feb ' 0 l One Aagrcaa{}(a’ \/ajue l
Mar | 30 J
- 2

Abr | B
Jon 0 Aaarega’rion is comlaininﬁ multiple
UU' Lo values into a sinale summary

J
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Aaar'eaaﬂ'e
Funhctions

AVG (Sales) OVER (PARTITION BY ProductID ORDER BY Sales)

A A A
ExPréc;c;ion Par+i+';on By Oralelr By
is r'equir'ed ls Optional ls Optional

( Only Numeric Values)

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions



Aagr'eaai'e

Functions

Expression Partition Order Frame
Clause Clause Clause
COUNT (expr) All Data Type
SUM (expr) NumericValues
Aggre_gate AVG (expr) NumericValues Optional Optional Optional
Functions
MIN (expr) NumericValues
MAX (expr) NumericValues

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions




Aagr'eaai'e

Functions

COUNT (expr) Returns the number of Rows in a window COUNT (*) OVER (PARTITION BY Porduct)
SUM (expr) Returns the sum of values in a window SUM(Sales) OVER (PARTITION BY Porduct)
A?U%L?gg:e AVG (expr) Returns the average of values in a window SUM(Sales) OVER (PARTITION BY Porduct)
MIN (expr) Returns the minimum value in a window SUM(Sales) OVER (PARTITION BY Porduct)
MAX (expr) Returns the maximum value in a window SUM (Sales) OVER (PARTITION BY Porduct)

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions




‘ COUNT Function |

Returns the number of Rows in a window

COUNT (*) OVER (PARTITION BY Product)

Count

Product Sales
Caps 20
Caps (8]
Cops 5

Gloves 30

Gloves 70

Gloves 40

3 Orders for Caps

3 Orders for Gloves

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | COUNT



‘ COUNT Function |

Count the number of Rows
includinﬁ NULLs

Count the humber of Rows
exclualina NuLLs

COUNT (*) OVER (PARTITION BY Product)

COUNT (1) OVER (PARTITION BY Product)

’’’’’
-

Column
Product Sales Count Product Sadles Count
Caps 20 3 Caps 20 3
Caps 10 3 Coaps 10 3
Caps 5 3 Caps 5 3
This Row
_ U2 o Gloves 30 3 won't be Gloves 30
is counted counted
\ Gloves 70 3 . Gloves 70
\\\\\ Gloves | [ NuLL 3 “~--—_p| Gloves | | NuLL 2

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | COUNT




‘ COUNT Function |

COUNT (1) OVER (PARTITION BY Product)

COUNT (*) OVER (PARTITION BY Product)

COUNT (Sales) OVER (PARTITION BY Product)

Product Sadles cda;?’
= -
Caps 20 3 |
Caps 10 | 3 J
Caps ' - 5 2|
Gloves l 30 | ’ 3-_

Gloves 70 V3
 ERROR AR

Gloves | |NULL | | 3
|Gl | [75]

l

Product| | Sdles COUNT |
Llri ¥, [z

Caps 20 | 3_ ‘
Caps [ (@) B =
Caps , 5 |fL | 3 \
Gloves 30 [ )
Gloves L 70 Qi—

’érlovec; QNULL | 2 U

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | COUNT




‘ SUM Function |

Returns the sum of values in a window

SUM (Sales

) OVER (PARTITION BY Product)

-
l’

* Is hot adlowed

Product

Sales

Sum

35

35

35

140

14-0

Caps 20
Caps (8]
Cops 5
Gloves 30
Gloves 70
Gloves 40

140

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | SUM

20 + 10 + 5= 35

30 + 70 + 40= 140



‘ SUM Function |

SUM(Sales) OVER(PARTITION BY Product)

Product Sadles SUM
Caps 20 35
0 | A,
e
Caps O 10 5 20+ 10+ 5 =35
M Caps 5 35 0
Gloves 30 10O
( Gleves ] TO t 00 | 30 + 70 = 100
Gloves | | NULL 100

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | SUM



‘ COUNT Function |

_____
S
_________

'
-
——————

Product Sales
Caps 20
Coaps 10
Caps 5

Gloves 30

Gloves 70

Gloves 40

_____
SS
_________

-
-
—————

140

2.

Perform calculations on a set of rows and return a single aggregated value for each row

Product Sales SuM
Caps 20 35
Caps 10 35
Caps 5 35

Gloves 30 14-0

Gloves 70 140

Gloves 40 140

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | COUNT




‘ AVEG Function |

Returns the average of values in a window

AVG 4Sales

) OVER (PARTITION BY Product)

4

* is hot alowed

Product

Sales

Caps 20
Caps (8]
Cops 5
Gloves 30
Gloves 70
Gloves 40

&|&]|&

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | AVG

20+ 10+ 5
3

\

30 + 70 + 40
- 4G

3



Default Average Function
exclude NULLs

‘ AVEG Function |

X

AVG (Sales) OVER(PARTITION BY Product)

Deal with Nulls using COALESCE to V
include NULLs

20 + 10 + 5

3

30 + 70

\

Product Sales AVG
Caps 20 ) I
Caps IO > Il
Caps 5 ) I

Gloves 30 \ 50

Gloves 70 > 50

Gloves || NULL ) 50

\

50

AVG (COALESCE (Sales,0)

) OVER (PARTITION BY Product)

-------1

Product Sales
Caps 20
Caps (@)
Caps 5

Gloves 30

Gloves 70

Gloves (®)

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | AVG

AVG

> Il

50

 Foo

Reploce NULL with O

20+ 10+ 5
3

30 + 70 + O

) 50

3




‘ AVEG Function |

AVG (COALESCE (Sales,0)) OVER(PARTITION BY Product)

Product Sales AVG

Caps 20 J n

Caps D (@) (0 410843 =1

O,Cape 5

30

Gloves 70

- —

(30 + 76 %6 ) /£ 5 =38

Gloves O

HOEAES

AVG (Sales) OVER (PARTITION BY Product)

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | AVG



MIN MAX

Returns the minimum value in a window Returns the maximum value in a window
MIN (Sales) OVER (PARTITION BY Product) MAX (Sales) OVER (PARTITION BY Product)

Product Sadles MIN Product Sadles MAX

\
Caps || 20 5 | 5 the Caps | (28] 20 s e
Caps 10 > 5 lowest sales Caps ) > 20 hiﬂheer sales
o | = for Caps &[5 ||) [0 for Caps

\ \
Gloves 30 I 30 30 ic the Gloves 30 70 70 i the
Gloves 70 > 30 lowest sales Gloves 70 | > 70 hiaheeJr sales
Gloves || 40 ) 30 For a@loves Gloves || 40 ) 70 For Gloves

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | MIN & MAX



‘ MAX & MIN Function |

Find the highest sales For each product

MIN (Sales) OVER(PARTITION BY Product)

O

Product Salesj ‘ MIN }

Caps 20 rb’:
Caps (@ \r‘ *D’v j
(:;J>L> Cap; 5 U "* :‘5 j

Gloves O 30 51

Gloves 70

= [aowes|[ © Jo |

Find the lowest sales for each product

MAX (Sales) OVER(PARTITION BY Product)

Product| | Sdles '\RXW
g{} Caps 20 20 |
Caps (@) ) 20 \

| r

l

[ca= | 5 || [20]
ST

Gloves 30 /85
(:::> 6r|ove<;J s

Gloves

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | MAX& MIN



RUNNING TOTALl

Aggregate all values from the beginning up to the current point

without dropping off older data.

ROLLING TOTALl

Aggregate all values within a fixed time window (e.g. 30 days).
As new data is added, the oldest data point will be dropped.
& R oling/shiting Window

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | Cumulative Analysis



‘ Running Total I ‘ Rolling Total I

SUM (Sales) OVER( ORDER BY MONTH
ROWS BETWEEN 2 PRECEDING AND CURRENT ROW)

SUM (Sales) OVER( ORDER BY Month) (

Defaoult

ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

Month | | Sdles || SUMAD i ez J SUM J
285 )| Jan | [ 20 || 20 | Jon || 20 || 20 |
Feb 10 3Oj Feb 10 J 30
Mar 30 @O Mar- 30 GO
&APF 5 h C5 Vg2 FW 0,5 45 O
D Jun 70 " 35 Jun 70 105
|| 20 || 75 ezt aa [ 40 || 05

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions



Runnina Total I ‘ Kollina Total |

Summarize all values from

Summarize a fixed number of consecutive
the first row up to the current row

rows calculated within a moving window

SUM(Sales) OVER/
ORDER BY Month)

SUM (Sales) OVER(
ORDER BY Month ROWS 2 PRECEDING)

Default Frame
RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

Month || sdles Sum Month || Sdles SUM
C‘gj”*-} Jan || 20 } >p| 20 C‘;r;'j”*» Jan || 20 } S| 20
Feb || 10 Feb || 10
Mar || 30 Mar || 30
Apr 5 Apr 5
Jun 70 Jun
Jul 40 Jul

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | Cumulative Analysis



Runnina Total I ‘ Kollina Total |

Summarize all values from

Summarize a fixed number of consecutive
the first row up to the current row

rows calculated within a moving window

SUM (Sales) OVER/
ORDER BY Month)

SUM (Sales) OVER (
ORDER BY Month ROWS 2 PRECEDING)

Default Frame
RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

Month || Sdles Sum Month || Sdles SUM
Jan 20 20 Jan 20 20
“eow | [Feb][0 ]| [z9 [0 Ceow W | [Fee ][0 ] | [z [20
Mar || 30 Mar || 30
Apr 5 Apr 5
Jun || 70 Jun
Jul 40 Jul

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | Cumulative Analysis



Running Total I

Summarize all values from
the first row up to the current row

‘ Kollina Total |

Summarize a fixed number of consecutive
rows calculated within a moving window

SUM (Sales) OVER/

SUM (Sales) OVER (
ORDER BY Month)

ORDER BY Month ROWS 2 PRECEDING)

Default Frame
RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

Month || Sdles Sum Month || Sdles SUM
Jan 20 20 Jan 20 20
Feb 10 30 Feb 10 30
eow ®| [Mar |[30 ]| | =9 [0 “eo | [Mar|[30 | | | = [0
Apr || 5 Apr || 5
Jun || 70 Jun
Jul 40 Jul

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | Cumulative Analysis




Runnina Total I ‘ Rollina Total |

Summairize all values from Summarize a fixed number of consecutive
the first row up to the current row rows calculated within a moving window

SUM (Sales) OVER/ SUM (Sales) OVER (

ORDER BY Month) ORDER BY Month ROWS 2 PRECEDING)

Default Frame
RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

Month Sales Sum Month Sadles suMm
\ Movin
Jan 20 20 wind ov? ! Jan 20 20
F (o] | | 30 Feb |[ 10 || | 30
Mar || 30 (#76) g Mar || 30 } @O
Current Current

row || Apr || 5 J 2% | 65 cow || ApPr|| 5 J > | 45
Jun 70 Jun 70
Jul 40 Jul 40

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | Cumulative Analysis



Runnina Total I ‘ Rollina Total |

Summairize all values from Summarize a fixed number of consecutive
the first row up to the current row rows calculated within a moving window

SUM (Sales) OVER/ SUM (Sales) OVER (

ORDER BY Month) ORDER BY Month ROWS 2 PRECEDING)

Default Frame
RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

Month || Sdles Sum Month || Sdles SUM

Jan 20 \ 20 Jan 20 20

Feb || 10 30 Feb || 10 30

Mar || 30 } @0 Mar || 30 \ O

Apr 5 o5 Apr 5 } 45

Ctg::M» Jun || 70 | | | Zwp | B5 C‘;"jj”*» Jun || 70 || | Zp | 105
Jul 40 Jul 40

Baraa Khatib Salkini | SQL Course | Window Aggregate Functions | Cumulative Analysis



Kunning Total I

Summarize all values from
the first row up to the current row

SUM (Sales) OVER/
ORDER BY Month)

Default Frame

RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

Month || sdles
Jan 20 \
Feb || 10
Mar || 30
Apr 5 }
Jun || 70

| e

2%

SuM

20

30

GO

G5

B5

75

‘ Rollina Total |

Summarize a fixed number of consecutive
rows calculated within a moving window

SUM (Sales) OVER (
ORDER BY Month ROWS 2 PRECEDING)

Month || Sdles SuMm

Jan 20 20

Feb || 10 30

Mar || 30 O

Apr 5 \ 45

Jun || 70 || } 05

Yt | [ ][40 ]| |z8 [
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Overall Total I

SUM (Sales) OVER()

Overview of entire data

Month | [ sdes | | sum |
Cops| | 20 || 5 |
Caps || 10 || 5 7
Caps | | 30 L__J
Gloves | 5 ||

Gloves| | 70 | 5
Gloves| | 40 ||| 5

‘Total Per GroupsI

Running Total I

SUM (Sales) OVER(
PARTITION BY Product)

|

Compar'e Ca+eaories

Sales

%/

J

[cops|[ 20 || 0 |
LCOPG 0‘ 10 LQ:O,I
L|c;a[>c,-( 30 || co |
 atoves | 105 |

— [m =k

O&loves[

20 || 105 |

' | sUM(sales) OVER(
. | ORDER BY MONTH)

Rolling Total I

>suM’§

progress over time

Morth | [ saes | [ sum |

[——————
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Jan || 20 || 20 | |
Feb || 0 1[50 |
’ Mar | | 30 @E}’
CApr |5 || o5

dn || 70 || BS |

SUM(Sales) OVER(

' ORDER BY MONTH
ROWS 2 PRECEDING)

progress over time in
GPeC|Ptc Fixed window

Month

Sales

Jan } LZO

e || e

I Mar || 30 || c0 |

ppr |5 || a5

fdun 70 7 _E
|| 40 || 105

—




‘ Compar‘ision Use Cases I

Compare the current value and aggregated value of window functions

Morth | [ sdles
Jan 20 .
Feb 10 Total Hg$2+ L\C;;Tj: ' Average
‘ Current Row I -- Mar +H{ 30 F---| 75 (-] 70 |----A 5 F---- 7 X- N -
Apr 5 SUM MAX MIN AVG
Jun 70
Jul 40
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Window ACCREGATE FunCTioNsS I

e Set of Valves and returin a Sirﬁle ﬂcgafed Velve

~P0|es I

- Mumbers (Al Functions)

e Expressions Ang Dada Type—COUNTO

—e All Clovses are Oph'ona.ﬁ

\ Use Cases '

Ovevall Ano.lﬂsis & Oullier Detection
Tota) Per Groups AﬂaJAdsiS ‘ (Runnmg_ _’—c-)'l’aap
Part-fo-Whole Analysis FRoIl-‘ng_—B‘f’ J

Average

C°“"P°" 1son A“‘Jﬂs‘s <Ex+reme~ Highes"/ Lowest ‘ MOV"I’\S, A\Iemge_

I dcn'hgg DuPlrtajcs




WINDOW RANKING
FUNCAETENS
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f(x) Window Functions

‘ Rank |

— ROW_NUMBER ()
— RANK()

— DENSE_RANK ()
— NTILE ()

— CUME_DIST ()

— PERCENT RANK ()

Assign a rank to each row
in a window




Assign a Rank (Wumban)
For each Row

Baraa Khatib Salkini | SQL Course | Window Ranking Functions



AT oftom M S i<tvi : <i
Row_MUMRER () lop/B Andys Distribution A‘M’lﬁ s

RANK()
DENSE _RANK() ¢/ 1

NTILE () ‘_/

CDME-DtsT 0

Find Top 3

Products Find Top 207

Products PERCENT- RANK ()

lnfeg ex- §asc<l ? | Pe(tcnjdﬂe -based
Prdvcts e Ranking ‘ Renkcng

‘- f

o
o)

0
0,25
O,#5

)

2]
|

2] =3 @
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‘ Rankina Function I

RANK () OVER (PARTITION BY ProductID ORDER BY Sales)

A A =
Expréssion Partition By Order By
must be emP-I-y ls OP+iona| ls r‘equir'ed
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‘ Rankina Function I

. Partition Order Frame
Expression Clause Clause Clause
ROW_NUMBER ()
RANK ()
Rank DENSE RANK(() Empty
- q? Optional Required Not allowed
Hnetions CUME DIST()
PERCENT RANK()
NTILE (n) Number

Baraa Khatib Salkini | SQL Course | Window Ranking Functions



‘ Rankina Function I

Rank
Functions

ROW_NUMBER ()

Assign a unique number to each in a window

ROW_NUMBER () OVER (ORDER BY Sales)

RANK ()

Assign a rank to each row in a window, with gaps

RANK () OVER (ORDER BY Sales)

DENSE RANK(()

Assign a rank to each row in a window, without gaps

DENSE RANK () OVER (ORDER BY Sales)

CUME_DIST ()

calculates the cumulative distribution of a value within
a set of values

CUME DIST() OVER (ORDER BY Sales)

PERCENT RANK()

Returns the percentile ranking number of a row.

PERCENT_ RANK() OVER (ORDER BY Sales)

NTILE (n)

Divides the rows into a specified number of
approximately equal groups

NTILE (2) OVER (ORDER BY Sales)

Baraa Khatib Salkini | SQL Course | Window Ranking Functions




‘ ROW_NUMBER I

Assign a unique sequential infeger to each row with in a window

ROW NUMBER () OVER (ORDER BY Sales DESC)

Sales || Rank
100 I
We have 80 z "“"\\__:’__Kow,_Number'() assigns a
a te herel o0 5 lel—  unique ronk to each ok row
50 4
20 5
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‘ RANK I

Assign a rank to each row with in a window

RANK () OVER (ORDER BY Sales DESC)

Sdles || Rank
100 I
We have 80 || 2 . RANK () assigns a same
a te herel o0 2 lel— rank for both of them
>0 R N RANK () leaves a GAP in
- = Rarking olter a tie
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‘ DENSE_RANK I

Assign a rank to each row with in a window, but does not leave gaps in the ranking

DENSE RANK () OVER (ORDER BY Sales DESC)

DENSE_RANK () assigns a

\~--

_____ - same rank. for both of them

""" . DENSE_RANK () doesnt leaves

Sales || Rank
100 I
We have &0 z
a tie here! 80 2 |
50 3
20 5

Baraa Khatib Salkini | SQL Course | Window Ranking Functions

------ a GAP in Kankina ofter a tie



ROW NUMBER ()

‘ RANK () I

ROW_NUMBER () OVER (ORDER BY Sales DESC) :

RANK () OVER (ORDER BY Sales DESC)

DENSE_RANK () |

DENSE _RANK() OVER (ORDER BY Sales DESC)

. 7
:> 50 || 4

saes | | Rank |
100 |
[
50 || 4+ |
20 || 5
Unique Rank.

Does NOT handle Ties

t—(d No Gaps in Kanké

Sadles Rank
|
100 |

80

80

zogié

Handles Ties

Gaps in Ranks

———

!

|

Sales 11 Rank.

100 I

~
XHIRN
~ IR L

<
HE

Shared Rank

y Handles Ties

D No Gaps in Ranks




‘ Which One To Use? |

Handle tied values?

Leave gaps in r‘ankina?

ROW_NUMBER ()

RANK () DENSE RANK ()

Baraa Khatib Salkini | SQL Course | Window Ranking Functions




NTILE ()

Divides the rows into a specified number of

approximately equal groups (Buckets)

DATA ANALYST I DATA ENGINEER I

Data Segmentation Equalizing
load processing

Baraa Khatib Salkini | SQL Course | Window Ranking Functions | NTILE



‘ NTILE use Case I

NTLED ey
) — B
DaABRE /A TABLE —=— — DATRRASE B
S— = — —
L)
—>;f:—fI v :
252 7 )
EN==a
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‘ NTILE use Case I

NTILE (2) OVER (ORDER BY Sales DESC) 0

Sadles

100

80

e
v

80

r@

L ——

50

.

30

2

Number of Rows

Bucket Size =
Number of Buckets
5
7 =
2
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‘ NTILE I

Divides the rows into a specified number of approximately equal groups (buckets)

NTILE (2) OVER (ORDER BY Sales DESC)

Number of Buckets -

Sadles
(2) . Number of Rows
Bucket Size =
100 | (Nr of Rows in each Bucket) Number O‘P Buckets
Bucket (1) ------- >
80 |
4
Bucket sSize = =2
80 |
2
Bucket (2) ----->
50 2
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‘ NTILE I

Divides the rows into a specified number of approximately equal groups (buckets)

NTILE (2) OVER (ORDER BY Sales DESC)

V|
Number of Buckets --—"
Sadles
(2) . Number of Rows
Bucket Size =
100 l (Nr of Rows in each Bucket) Number' of- Bucke+g
Bucket (1) ------- > | 80 |

5

80 | Bucket sSize = =25
2

50 2

Bucket (2) >
20 2 Larger groups come First hen smoaller groups
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Divides the rows into a specified number of approximately equal groups (buckets)

‘ NTILE I

NTILE (3) OVER (ORDER BY Sales DESC)

Number of Buckets -

Bucket (1) ------- >

Bucket (2) ------ >

Bucket

Sadles
(3) . Number of Rows
Bucket Size =

100 l (Nr of Rows in each Bucket) Number of- Buckets
80 |

] 5
80 | Bucket Size = =7

3

50 yA
20 2 Larger groups come First then smaller groups
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‘ CUME_DIST I

CUME DIST () OVER (ORDER BY Sales DESC)

Sadles ' DIST
Position Nr
| CUME_DIST =
0 100 (S O,2 Number of Rows
80 0,6 =
= CUME_DIST =
80 0,6 5
50 0,8
j> 30 ! C
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CUME DIST () PERCENT RANK ()

Cumulative Distribution calculates

the distribution of data points within a window Calculates the relative position of each row

Position Nr Position Nr - |

Number of Rows Number of Rows - |

Baraa Khatib Salkini | SQL Course | Window Ranking Functions | CUME_DIST & PERCENT_RANK



CUME DIST() OVER (ORDER BY Sales DESC)
% |
PERCENT_RANK() OVER (ORDER BY Sales DESC)
Sadles 0 b DIST b Per N
Position Nr
CUME_DIST =
100 EO,Z O Number of Rows
go || oe || 025 )
7 Percent_Rank = Posttion Nr - !
80 w 0,6 0,25 - Number of Rows - |
50 0075
30 Q (
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‘ CUME_DIST I

Calculates the relative position of a specified value in a group of values.

CUME DIST() OVER (ORDER BY Sales)

Sales Dist

Number of Rows less than or equal to X

CUME_DIsT(x) =
‘ Current Row I» -4 20 | O2 |(--- Total Number of Rows

50

©0 CUME_DIST(20) = — - 02

80

100
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‘ CUME_DIST I

Calculates the relative position of a specified value in a group of values.

CUME DIST() OVER (ORDER BY Sales)

Sales Dist
Number of Rows less than or equal to X
CUME_DIST(x) =
20 02 Total Number of Rows
50 0,4
Current Row - 1 -— 3
5

80

100

Baraa Khatib Salkini | SQL Course | Window Ranking Functions | CUME_DIST



‘ CUME_DIST I

Calculates the relative position of a specified value in a group of values.

CUME DIST() OVER (ORDER BY Sales)

Sales Dist

20 02

50 o4

GO 0.6

80 0,8
‘ Current Row I » -4 100 I

Number of Rows less than or equal to X

CUME_DIST(x) =

Total Number of Rows

CUME_DIsT(100) =

\

5

- it returns values greater than O and less and equal to |
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‘ PERCENT _RANK I

Returns the percentile ranking number of a row

PERCENT RANK() OVER (ORDER BY Sales)

Rank. of X

Sdles Rank Dist
‘ Current Row |» -4 20 I L O PERC —RANK() =
50 2
©« |2 PERCENT_RANK(20) =
4
80 4
100 5
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0
O



‘ PERCENT _RANK I

Returns the percentile ranking number of a row

PERCENT RANK() OVER (ORDER BY Sales)

Sadles Rank Dist O,P
Rank XA
- l 5 PERCENT _RANK(x) =
Total Number of Rows- |
50 2 0,25
Current R - - "
M mp-| co > 119 |  PERCENT_RANK(GO) = - 05
4
80 4
100 5
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‘ PERCENT _RANK I

Returns the percentile ranking number of a row

PERCENT RANK() OVER (ORDER BY Sales)

Sales Rank Dist
20 I O
50 2 0,25
GO 3 05
80 4 o075

‘ Current Row I» --| 100

PERCENT_RANK(x) = Rank of X4

Total Number of Rows- |

PERCENT_RANK(00) =

\

4

I+ returns values between O and |
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‘ PERCENT _RANK I

Returns the percentile ranking number of a row

PERCENT RANK() OVER (ORDER BY Sales)

Sadles Rank Dist

20 l O

50 2 025

~10) 3 05

80 4 o075
‘ Current Row | » --| 100 5 I

————

-
——”

______
-~

-
-
-

Baraa Khatib Salkini | SQL Course | Window Ranking Functions | PERCENT_RANK

L owest Position

Hiﬁheer Position
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| WINDoW RANK. FUNCTIONS ,

A5$€8¥\ a RAUK Po/ eadr\ row within a meOVJ

/, Row_NUmBER ()
' Z > RAVKO
In"’caejf— basec‘-Ran'(q n g ?: Dense_ RANKO)
—l-? P€ s NTILE ()
CUME _DISTO)
~7 (PefCerd‘aac—basecl- Rcmkmg {: DERCENT_ RANK(

o Expression 5 Empty
o ORDER BY —> Required

o FRAME s Not Allowed

Use Cases '

’ ASS'%“ Unique LY (Pa«aina‘hon
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WINDOW VALUE
FUNCTIONS
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SQL Course | Window Value Functions

f(x) Window Functions

‘ Value I

— LAG()
— LEAD ()

— FIRST VALUE ()

— LAST VALUE ()

Return a specific valve in a
window to be compared
with the value of current
row



Value Functions

Value
(Analytics)
Functions

LEAD (expr,offset,default)

Returns the value from a previews row

LEAD (Sales,2,0) OVER (ORDER BY OrderDate)

LAG (expr,offset,default)

Returns the value from a subsequent row

LAG(Sales,2,0) OVER (ORDER BY OrderDate)

FIRST VALUE (expr)

Returns the first value in a window

FIRST VALUE (Sales) OVER (ORDER BY OrderDate)

LAST VALUE (expr)

Returns the last value in a window

FIRST VALUE (Sales) OVER (ORDER BY OrderDate)

Baraa Khatib Salkini | SQL Course | Window Value Functions




‘ Value Functions I

. Partition Order Frame
Expression Clause Clause Clause
LEAD (expr,offset,default)
Not allowed
Value LAG (expr,offset,default)
( Anquﬂcs) All Data Type Optional Required
Functions FIRST VALUE (expr) Optional
LAST VALUE (expr) shopcibe
— used

Baraa Khatib Salkini | SQL Course | Window Value Functions




Mwlh Qules AC(QSS a Valve 'g-rom

a—a n 20 Figg~ mll/g(j QM Rokd
(Wb A Lt
cog:g onfh Morth
Abr | 5
Jun F0
v | 4o | — TERALEN
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‘ Value Functions I
LAG (2) } LEAD (2) } ‘ FIRST_VALUE () I ‘ Last_VALUE () I

Jan 00 oo
Feb go \\\\\ \\ NNNNNNNNN
Mar 75 \\ ‘\\\
' > \ |
—---I'M- 1 APr y 90 - 50 ————— "O ------- IOO ---------- lao B
4 4
Jun lgo /”, , ,”
Jul o fo—""
pug |[ 180 |
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‘ Value Functions I

Return a specific value in a window to be compared with the value of current row

FIRST_VALUE () I Jan 100
Feb 50
Mar 75 LAG (2)
Apr 90
----- ‘ Current Row I-- Jun H BO |----==---ceo
Jul o
Aug 18O LEAD (2)
Sep 200
LAST_VALUE () | Oct 50

Baraa Khatib Salkini | SQL Course | Window Value Functions



‘ LEAD & LAG I

Partition By Order By
ls Optional ls Kequir'ed
v v
LEAD (Sales, 2 , 10 ) OVER(PARTITION BY ProductID ORDER BY OrderDate)
,,,,,, ~ A A
' \ \\\ Default Value (Opﬁonal)

Expression “
is required

-
——

~~-- Returns default value if next/previous row is hot availablel
Default = NULL
(Any Data Type)

Olﬁlse’r ( OEJrionaD

Number o

rows forward or backward from current row
default = |

Baraa Khatib Salkini | SQL Course | Window Value Functions | LEAD & LAG



‘ LEAD & LAG I

LEAD (Sales) OVER (ORDER BY Month)

Month l Sales

Jan 6 20

U LEAD

o

Find Sales of
the hext month

[0 [

b LAG (Sales) OVER (ORDER BY Month)

e Month

Jan

R (yFelo

r Mar

Apr f

Find Sdes ofF

the Previous mohth
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‘ LEAD |

Access Next Row

LEAD (Sales) OVER( ORDER BY Month)

LAG

Access Previous Row

Month || Sales LEAD
“ooc"wp[Jan |[20] ] 20
Feb || 10 I‘/
Mar || 30
Apr 5

LEAD (Sales) OVER( ORDER BY Month)

First Row has No Previous Row |

Current
Row

Baraa Khatib Salkini | SQL Course | Window Value Functions | LEAD & LAG

»

Month || Sales
Jan 20
Feb || 10
Mar || 30
Apr 5

LAG

NuL L




‘ LEAD |

Access Next Row

LAG

Access Previous Row

LEAD (Sales) OVER( ORDER BY Month)

LEAD (Sales) OVER( ORDER BY Month)

Month Sales LEAD
Jan 20 A 20
Current -
o 'mp | Feb || 1O & 1%
Mar 30 I“'
Apr 5

First Row has No Previous Row |

Current
Row

Baraa Khatib Salkini | SQL Course | Window Value Functions | LEAD & LAG

»

Morth || sdles | \ LAG
Jon || 20 |y N NaL
Feb || 10 20
Mar || 30
Apr 5




‘ LEAD |

Access Next Row

LAG

Access Previous Row

LEAD (Sales) OVER( ORDER BY Month)

LEAD (Sales) OVER( ORDER BY Month)

Current
Row

»

Month || sales
Jan 20

Feb || 10 &
Mar || 30 &
Apr || 5 ¥

LEAD

20

30

First Row has No Previous Row |

Current
Row
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»

Month || Sales
Jan 20
Feb

Mar || 30
Apr 5

LAG

NuL L

20

10




‘ LEAD |

Access Next Row

LAG

Access Previous Row

LEAD (Sales) OVER( ORDER BY Month)

LEAD (Sales) OVER( ORDER BY Month)

Month || Sdles LEAD
Jan 20 L 20
Feb |[ 10 & A4 30
Mar || 30 ‘/// 5
Clg'or':l’l'f» Apr || & A NULL
g

Last Row has No Next Row |

First Row has No Previous Row |

Current
Row
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Month || Sdles \\\ LAG
Jan || 20 |y N NoLL
Feb || 10 |y 20
Mar || 30 |y o
Apr || 5 30




‘ LEAD & LAG I

TIME SERIES ANALYSIS
Year-over-Year (YoY) |

Analyze the overall growth or decline of
the business’'s performance over time

Month-over-Month (MoM) I

Analyze short-term trends and
discover patterns in seasonality
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‘ FIRST & LAST I

FIRST VALUE (Sales) OVER (ORDER BY Month)

‘ LAST VALUE (Sales) OVER (ORDER BY Month)

~

Month | | Sadles First Month | | Sales Last
>”£‘§é’“ca“gﬁz >,> Jon 20 & 20 }“&‘EESED.D&Z \>] Jon || 20 20
Feb 10 20  Feb 10 0 c'ODI
Mar || 30 || 20 | Mar || 30 || %0 |
Apr 5 f 20 0 ), Apr 5 || 5 J

Default

RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
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‘ FIRST & LAST I

LAST VALUE (Sales) OVER (ORDER BY Month
ROWS BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING)

\

,(Mon-l'h Sdles 0( Last )
Jan 20 7 5
i Feb 10 J )n

I

% \
o s )| Apr |

SJSQ

Baraa Khatib Salkini | SQL Course | Window Value Functions | FIRST & LAST




1111111111111

|WINDOLU VALUE ( ANALYTrcAL) Fuﬂaious,
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