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WHAT IS A

WINDOW FUNCTION?

Window functions perform calculations across a set of table rows
that are somehow related to the current row.

Ideal for rankings, running totals, [ROWS/RANGE frame_clause] «—__ pefines the window
moving averages, comparisons, more ) frame (optional)

GROUP BY WINDOW FUNCTION
Collapses rows into groups. Keeps all rows.
Returns one row per group. Adds calculated values to each row.
Emp ID Name Department Salary Dept Total Salary
HR 250000 1 Amit HR 120000 250000
2 Priya HR 130000 250000
IT 550000 VS = 3 Ravi T 200000 550000
4 Neha IT 350000 550000
Finance 300000
5 Karan Finance 300000 300000
® Loses row-level details @ Preserves all rows + adds insights
@ KEY TAKEAWAYS @ BAsiC SYNTAX
Divide into groups
@ Do not reduce the number of rows FUNCTION() OVER ( [Dptiﬂnau
PARTITION BY column(s) ,
0 Perform calculations across related rows W D'.Ef"..'ee' orcer
ORDER BY column(s) - within group

. Save this slide for quick revision!
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ROW_NUMBER()

Assigns a unique sequential number to rows
within the result set.

il EXAMPLE </> QUERY

Employee Salary Table SELECT Emp_ID, Name, Department, Salary,

FROM Employees;

1 Amit HR 120000 -
& RESULT

2 Priya HR 130000
Emp ID Name Department Salary rn
3 Ravi IT 200000 4 Neha IT 350000 1
5 Karan Finance 300000 2
4 Neha IT 350000 3 Ravi IT 200000 3
5 Karan Finance 300000 = i o L =
1 Amit HR 120000 5

KEY POINTS
) _ Useful for pagination,
@ Unique sequential l leanows the ORDER BY ‘) deckmilcation, tap N
number. clause: per group, etc.
i Q Name Department Salar m .:
| 982 WITH PARTITION BY [(Eap ] : Y ;
' 2 Priya HR 130000 1 :
SELECT Emp ID, Name, Department, Salary, ____j _________ "f Ti_________f'_ﬁ_________j?????______?___
I RUH_NUMBER{} OVER {PARTITIDN BY Department % Resets numbering 4 Meha IT 350000 1 |
ORDER BY Salary DESC) AS rn within each department. _
3 Ravi IT 200000 2 ;
FROM EmplLoyees,; e !
5 Karan Finance 300000 1

EI Save this slide for quick revision!
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RANK() vs DENSE_RANK()

Assign rank to rows with gaps (RANK) or without gaps (DENSE_RANK)

BBl EXAMPLE TABLE

T

! KEY DIFFERENCE

T 120009 RANK() DENSE_RANK ()
2 Priya HR 130000
. Same values get same rank, Same values get same rank,
3 Ravi IT 200000
but next rank has gaps. but next rank has no gaps.
4 Neha IT 200000
0 Karan Finance 170000 Example: 1, 2, 2, 4 Example: 1, 2, 2, 3
6 Sneha Finance 170000
@) RANK() OVER (ORDER BY Salary DESC) @ DENSE_RANK() OVER (ORDER BY Salary DESC)
CORSNCiCTRETTn
Ravi 200000 3 Ravi 200000
4 Neha IT 200000 1 @ 4 Neha IT 200000 1
5 Karan Finance 170000 3 5 Karan Finance 170000 2
6 Sneha Finance 170000 3 6 Sneha Finance 170000 2
2 Priya HR 130000 5 2 Priya HR 130000 3
1 Amit HR 120000 6 1 Amit HR 120000 4
(Cf) USE CASES
RANK () _ DENSE_RANK()

» Competition rankings (1st, 2nd, 3rd) » Leaderboards without gaps

+ Leaderboards with gaps - + Grouping or bucket numbering

« When rank position matters (skipping next ranks) » When you need continuous rank numbers

. Save this slide for quick revision!
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PARTITION BY

Splits data into partitions (groups) and applies the window function within each partition.

L

e

s

Q CONCEPT Entire Table Partitionsl{Gmups}
L I 1 I X
Without PARTITION BY — calculation is over the entire result set. : 1 : : :. HR I:F | ( Fina.ﬁce_w
With PARTITION BY — calculation resets for each group. 2852088 = 222 (222|222
o 0 0 0 o aca a22 222

., F L s A

B EXAMPLE TABLE

</> QUERY
1 Amit HR 120000 SELECT Emp_ID, Name, Department, Salary,
2 Priya HR 130000 ROW_NUMBER() OVER (
3 Ravi IT 200000 PARTITION BY Department
4 Neha IT 350000 ORDER BY Salary DESC
5 Karan Finance 170000 ) AS dept_rank
6 Sneha Finance 170000 FROM Employees;
@ RESULT (Ranking resets in each department)
Emp ID Name | Department | Salary | dept_rank @ KEY TAKEAWAYS
2 Priya HR 130000
00 PARTITION BY creates groups
1 Amit HR 120000 2 Cf“% similar to GROUP BY, but keeps all rows.
4 Neha IT 350000 1 f\‘ Ranking / calculations restart
) K/ from the beginning in each partition.
3 Ravi IT 200000 2
5 . Ke-xre.m. ._ %iﬂ%l-"l.ﬂ-e 1?.'000.0-“ i 1_“ _ I] Essential for “Top N per group”,
o comparisons, and advanced analytics.
6 Sneha Finance 170000 2

. Save this slide for quick revision!
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RUNNING TOTAL

(CUMULATIVE SUM)

Calculates cumulative sum USE CASES

/\/ « Revenue / sales growth trackin
LLDJ]. up to the current row. 9 9

« Running balance, inventory tracking, etc.

] EXAMPLE TABLE (Sales) </> QUERY & RESULT
Date Daily Sales SELECT Date Daily Sales Running Total
2024-01-01 1000 date, 2024-01-01 1000 1000
daily_sales,
2024-01-02 1500 e 2024-01-02 1500 2500
# SUM(daily_sales) OVER (ORDER BY date #
2024-01-03 1200 ROWS BETWEEN UNBOUNDED PRECEDING 2024-01-03 1200 3700
2024-01-04 1800 AND CURRENT ROW) AS running_total 2024-01-04 1800 5500
FROM sales;
2024-01-05 1600 2024-01-05 1600 7100
§G% HOW IT WORKS
pmT e T st = - Lo TS -h-"‘l-_j Pt Lo ‘-“H

Row ® @ ®

Daily Sales 1000 1500 1200 1800 1600
Running Total 1000 1000 + 1500 = 2500 2500 + 1200 = 3700 3700 + 1800 = 5500 5500 + 1600 = 7100
@ KEY POINTS C VARIATION (Reverse Running Total)

* Uses SUN() OVER() with ORDER BY. SUM(daily_sales) OVER (ORDER BY date

» Keeps all rows while adding cumulative insights. AS reverse_running_total

W save this slide for quick revision!
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MOVING AVERAGE

(ROLLING / WINDOWED AVERAGE)

USE CASES

* Smoothing out short-term fluctuations

/\/ ‘ Calculates the average over a

moving window of rows. L .
9 » Trend analysis in time series data

ﬁ EXAMPLE TABLE {SE'ES} (f} QUERY @ RESULT {B_Day MO"JTHQ ﬂwerage}
Date Date Daily Sales Moving Avg (3-Day)
| pae | Daiy e v g Avg (3-Day
2024-01-01 1000 - 2024-01-01 1000 1000.00
2024-01-02 1500 daily_sales, 2024-01-02 1500 1250.00
2024-01-03 1200 = AVG(daily_sales) OVER ( m) 2024-01-03 1200 1233.33
ORDER BY date
2024-01-04 1800 2024-01-04 1800 1500.00
ROWS BETWEEN 2 PRECEDING
2024-01-05 1600 AND CURRENT ROM 2024-01-05 1600 1533.33
2024-01-06 2000 ) AS moving_avg_3d 2024-01-06 2000 1800.00
FROM sales;
2024-01-07 1700 RAAR2s 2024-01-07 1700 1766.67
{0} HOW THE 3-DAY WINDOW WORKS
Window Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
T ¥ e A iR - - ) T ______d_-"‘l o T I
Dates . 0101 | ! 01-01 01-02 | | 01-01 01-02 01-03 | |01-02 01-03 01-04! |01-03 01-04 01-05/ |01-04 01-05 01-06| |01-05 01-06 01-07|
Daily Sales | 1000 ! | 1000 1500 | | 1000 1500 1200 | ! 1500 1200 1800 : 1200 1800 1600' | 1800 1600 2000 | 1600 2000 1700 '
Average | 1000.00 | | 125000 | | 1233.33 b 150000 | | 1533.33 L 1800.00 : 1766.67 |
@ KEY POINTS @ VARIATIONS
« Uses AVG() OVER() with ORDER BY.
7-Day Moving Average ROWS BETWEEN & PRECEDING AND CURRENT ROW

« ROWS BETWEEN 2 PRECEDING AND CURRENT ROW

includes current row + 2 pI'E"uI'iGLIS rows {tG‘tE‘Il 3) ROWS BETWEEN 1 PRECEDING AND 1 FOLLOWING

(Excludes future rows if not available)

Centered Moving Average
* Adjust the frame size to change the window.

. Save this slide for quick revision!
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LAG() & LEAD()

USE CASES ]
% Access data from the previous row (LAG) . Compare with previous/next value
or next row (LEAD) without self join. « Calculate growth, difference, change
« Detect trends and anomalies

B EXAMPLE TABLE (Revenue) </> QUERY & RESULT
2024-01-01 1000 e
Rl FEveriie. 2024-01-01 1000 NULL 1200 NULL
LAG(revenue) OVER (ORDER BY date)
2024-01-02 1200 A
= R m) 20240102 1200 1000 1100 200

LEAD(revenue) OVER (ORDER BY date)

2024-01-03 1100 2024-01-03 1100 1200 1500 -100
AS next_revenue,

2D2‘4"G1“04 150ﬂ revenue - LAG(IEVE"UE} OVER (DRDER 2024-01-:’4 15[]0 1100 130D 400
BY date) AS change_from_prev
2024-01-05 1300 FROM sales; 2024-01-05 1300 1500 NULL -200
O LAcO © LeapO @ uLLHANDLING
* Returns data from the previous row. * Returns data from the next row. » First row = prev value is NULL
« Default offset = 1 (one row back). « Default offset = 1 (one row ahead). + Lastrow — next value is NULL
* Use LAG(column, n, default_value) for n rows back. + Use LEAD(column, n, default_value) for n rows ahead. * Provide default value to

replace NULL if needed.

LAG(revenue, 1, ®) OVER (ORDER BY date) LEAD(revenue, 1, @) OVER (ORDER BY date) LAG(revenue, 1, 0)
- OVER (ORDER BY date)

@ REAL WORLD USE CASE Date Revenue prev_rev change_pct (%)
2024-01-01 1000 NULL NULL
SELECT date,
Calculate day-over-day revenue, = 2024-01-02 1200 1000 20.00
revenue change % LAG(revenue) OVER (ORDER BY date) AS prev_rev, 2024-01-03 100 1200 833
ROUND{ (rewvenue - LAG{revenue) OVER (ORDER BY date))
/ LAG(revenue) OVER (ORDER BY date) * 100, 2) AS change_pct 2024-01-04 1500 1100 36.36
A 2024-01-05 1300 1500 -13.33

. Save this slide for quick revision!
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in
NTH VALUE(), FIRST VALUE(),
LAST VALUE()

‘!’ Access a specific row’s value (NTH), or the first / last value within a window. }

ER EXAMPLE TABLE (Scores) </> QUERY ) RESULT
: d
Student Subject Exam Date Score = do Student Subject Exam Date Score acOics w19 first_score | last_score
student, (N=2)
Amit Math 2024-01-01 78 subject,
exam_date, Amit Math 2024-01-01 78 85 78 92
score,
Amit Math 2024-02-01 85 T T
PARTITION BY student, subject Amit Math 2024-02-01 85 85 78 92
Amnit Math 2024-03-M a2 ORDER BY exam_date
ROWS BETWEEN UMBOUNDED PRECEDING
‘ AND UNBOUNDED FOLLOWING Amit Math 2024-03-01 92 85 78 92
Priya Math 2024-01-M 88 ) AS second_score,
FIRST_VALUE(score) OVER (
Priya Math  2024-02-01 91 PARTITION OV atudent, subgect Priya Math  2024-01-01 88 91 88 95

ORDER BY exam_date

ROWS BETWEEN UNBOUNDED PRECEDING

b i Rt s SSC NN PO Priya Math  2024-02-01 91 91 88 95

) a5 first_score,
LARST_VALUE(score) OVER (
PRAEITMIET CNMEE S I Priya Math  2024-03-01 95 91 88 95
ORDER BY exam_date
ROWS BETWEEN UNBOUNDED PRECEDING
AND UNBOUMDED FOLLOWING
)} AS last_score

e FROM scores;
‘)" WHAT THEY DO
© NTH_VALUE(expr, n) @ FIRST_VALUE(expr) @ LAsT_VALUE(expr)
* Returns the value from the Nth row in the window. + Returns the value from the first row * Returns the value from the last row
+ If nis greater than the number of rows, in the window. in the window.
returns NULL. + Helpful for baseline comparisons. + Helpful for latest value comparisons.

+ Use cases: Median (n = middle), Top/Bottom N,
comparison with Nth value.

NTH_VALUE(score, 2) OVER ( FIRST_VALUE(score) OVER ( LAST_VALUE(score) OVER (
PARTITION BY student, subject PARTITION BY student, subject PARTITION BY student, subject
ORDER BY exam_date ORDER BY exam_date ORDER BY exam_date
ROWS BETWEEN UNBOUNDED PRECEDING ROWS BETWEEN UNEBOUNDED PRECEDING ROWS BETWEEN UNBOUNDED PRECEDING
AND UNBOUNDED FOLLOWING AND UNBOUNDED FOLLOWING AND UNBOUNDED FOLLOWING

) ) )

¢ KEY NOTES

Specify the frame as

Functions operate within If the required Nth row Powerful for rankings,
Oof.'l t: drfin dpwind :t | S s S d ne?mxi t @ b .Mr:rhrr'-lI rk: hl r?
& bkl iy AND UNBOUNDED FOLLOWING v gy

(partition + order + frame). returns NULL. and trend analysis.

to consider all rows.

. Save this slide for quick revision!
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WINDOW FUNCTIONS - SUMMARY

Powerful functions that perform calculations across a set of rows
related to the current row without collapsing the result set.

\ J
FUNCTION WHAT IT DOES SYNTAX (Simplified) EXAMPLE USE CASE
030 PARTITION BY :E:Z::Eﬁ?i?: dp;friz:::;:ﬂ . OVER (PARTITION BY column Top N employees per department,
within each group ORDER BY column) rank within category.
SUM(column) OVER (ORDER BY column )
RUNNING TOTAL Caitulates eumuistive samiup ROWS BETWEEN UNBOUNDED PRECEDING Revenue growth tracking,
(CUMULATIVE SUM) to the current row. AND CURRENT ROW) running balance.
AVG(column) OVER (ORDER BY column ) )
MOVING AVERAGE Calculates average over a Smoothing short-term fluctuations,

ROWS BETWEEN n PRECEDING

ROLLING AVERAGE moving window of rows,
( ) g NCoN: O o AND CURRENT ROW)

trend analysis.

Access data from the previous

BB 1 R OE

LAG(column, offset, default) OVER (ORDER BY column) Compare with previous/next value,
LAG() / LEAD() b [LAG) enmext vew (LEAD) LEAD(column, offset, default) OVER (ORDER BY colunn)  calculate change, detect trends.
without self join.
NTH_VALUE(), Access a specific row's value NTH_VALUE(column, n) OVER ( ... ) . .
Baseline comparisons, best/worst
FIRST VALUE(), (Nth), or the first / last value FIRST VALUE(column) OVER ( ... )
iis ; - values, benchmarks.
LAST_VALUE() within a window. LAST_VALUE(column) OVER ( ... )
—| DEFAULT WINDOW FRAME Q TIPS

If ORDER BY is used: If ORDER BY is not used: (+) Always use ORDER BY inside OVER() for meaningful results.

) Choose the right frame (ROWS / RANGE) based on your need.

RANGE BETWEEN UNBOUNDED PRECEDING RANGE BETWEEN UNBOUNDED PRECEDING

AND CURRENT ROW i :

AND UNBOUNDED FOLLOWING ' &) NULLs in LAG/LEAD: use default value to handle edge rows.
{entire partition) ) Window functions run after WHERE, GROUP BY, HAVING.
{§} QUICK REFERENCE - WINDOW FRAME EXAMPLES SAMPLE MINI OUTPUT (Concept)

ROWS BEWEAE:DUSSEESSEDR;TEEEDING From first row of partition till current row 0-Jan 1000 1000 1000.00 MULL 1500
02-Jan 1500 2500 1250.00 1000 1200
ROWS BETWEEN n PRECEDING AND CURRENT ROW n rows before current row (inclusive) till current row
03-Jan 1200 3700 1233.33 1500 1800
ROWS BETWEEM CURRENT ROW AND n FOLLOWING From current row till next n rows
04-Jan 1800 5500 1500.00 1200 1600
ROWS BETWEEN UNBOUNDED PRECEDING : -
AND UNBOUNDED FOLLOWING s ke, parition 05-Jan 1600 7100 1533.33 1800 NULL

. You've reached the last slide! Keep practicing and keep growing! 'f
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BONUS - QUICK REFERENCE & PRACTICE [ des-pumendu

o Use this cheat sheet to quickly recall syntax, choose the right function,

@ SYNTAX RECAP

-- Basic structure

FUNCTION(argument) OVER (
[PARTITION BY column] -- optional

ORDER BY columm -- required in most

[ROWS/RANGE frame_clause] -- optional

{@ COMMON FRAME PATTERNS

UNBOUNDED PRECEDING Cumulative from start till

AND CURRENT ROW current row.

1 PRECEDING AND Current row and previous
CURRENT ROW 1 row.

Centered window: 2 rows
before and 2 after.

2 PRECEDING AND
2 FOLLOWING

CURRENT ROW AND From current row till the
UNBOUNDED FOLLOWING end.

() PrRO TIPS

Always start with
@ PARTITION BY + ORDER BY

first. Then add frame if needed.

A
)

12
(3
4
(5

Visualize your window
mentally: know your
start, end and order.

a TRy

and practice with mini challenges.

CHOOSE THE RIGHT FUNCTION

RUNNING TOTAL

Cumulative total
{SUM() OVER ...)

MOVING AVERAGE

Smoath / average trend
(AVG() OVER ...)

Compare with

previous / next row LAG() / LEAD()

FIRST_VALUE() /
LAST_VALUE() /
NTH_VALUE()

First / last / Nth value
in window

QUICK PRACTICE CHALLENGES

For each department, calculate running total of salary
ordered by hire_date.

Compute 7-day moving average of daily sales.

Show revenue change % vs previous day using LAG().

Find the first and last order amount for each customer
by order_date.

For each product, get the 3rd highest sale amount
using NTH_VALUE().

Test with small datasets
first. Verify edge cases
(1st row, last row).

A Window functions are
powerful for analytics, £ /> consistency turns
reports & dashboards.

@ WHEN TO USE WHAT?

Group rows before applying

PARTITION BY , :
window function.
ORDER BY Peﬁnes the |Ogli:."a.l| order
inside each partition.
ROWS Row-based frame (physical
count of rows).
RANGE Value-based frame (logical
range of values).
UNBOUNDED From the start of the partition
PRECEDING till current row.

CURRENT ROW Up to and including the

current row.
UNBOUNDED From current row till the
FOLLOWING end of the partition.

/1 COMMON MISTAKES

X Forgetting ORDER BY inside OVER().
Using default frame when different frame is needed.

¥ Expecting LAST_VALUE() to return last row without
adjusting the frame.

X Using LAG()/LEAD() without handling NULL values.

X Not understanding the difference between ROWS
and RANGE.

*

Practice daily -

concepts into skills!

You’'ve learned a powerful set of tools! Keep practicing window functions
and you’ll be unstoppable in SQL analytics. o
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THANK YOU

FOR LEARNING WITH ME! >

-
FOLLOW das-purnendu
for more PEIEREENNE & m related posts!
0 Practical tutorials o Real-world projects 0 Career insights O Al tools & trends o
M

* WHAT YOU CAN EXPECT -«

? .‘\ ! I"
ol @ < Q q

Data Science GenAl & LLMs Projects Tips, Tricks & Stay Ahead

Concepts Hands-on Guides You Can Build Best Practices in the Al Era
Explained Simply

’._.- Keep learning. Keep building. Keep growing.
iy See you in the next post! ;¥
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