34:01 Query Data (SELECT)

ines Yows with the Lame Nalve

A((cs a Colomn ‘Eé anotry Coumn

\;Q Scove é Couvd"fr\

ML Rt =R

A TRt
9 g0 o e
878 W 8| D 2

~ 0 X | SelNLGRETIENLINCITLEIC DR IR SQLQuery10.5gl -..8QBU\Youtube (59))* SQLQuery9.sql - D..8QBU\Youtube (57))* SQ
-- Find the total score for each country

-|SELECT
country,

first_ripme,

SUM(scgE:) AS total_score
FROM customers
GROUP BY country

B Messages

Msg 8120, Level 16, State 1, Lin

GRbUP B =y 'customers.first name' is

All columns in the SELECT must be either aggregated or included in the GROUP BY :

TR TepTeIton T TP TCT CTOUTT TTT R

Aggregation function can be added as several ones.


https://www.youtube.com/watch?v=SSKVgrwhzus&t=2041s

\:\hfs Dcd"a A&-t_vf Aaa?efjoihon

—

Con be lféf,ﬁ on\d wWith

filter the result. like where

SUI'L LIl I'E>5UlL> Uy L Loulilry danu uiien v

—ISELECT *
. ageams FROM customers
'm;!ye:‘emw“ ORDER BY country ASC, score DESC
5 8 Dol Tables
IMPORTANT
Column order in ORDER BY is crucial, as sorting is sequential
+  Programmability =1 Results 2¥ Messages
518 Servon Gk id first name country  score
3z 1 4 Martin Germany 500
o 2 1 Maria Germany 350
s 3 3 Georg UK 750
Bt il 4 2 John USA 90G
S o Peter USA 0 s

select once

Bad Habit with DISTINCT

Don't use DISTINCT unless it's necessary; it can slow down your query

select distinct
country
from table
select 1 2 3 id of table. Row numbers retrieve only 2 customers
select top
3 *
from table
ery!JR& - D...8QBU\Youtube (63))* SQLQuery7.sql - D..8QBU\Youtube (64))* # X
-- Retrieve the Top 3 Customers with the Highest Scores

-]SELECT TOP 3 [
FROM customers

ORDER BY score DESC

add info to database
select “new customer” , ... from database



01:32:31 Data Define Language Commands

create

Create table Aimee(
id INT not null,

person_name VARCHAR(50) NOT NULL,

brith_data DATE,

phone VARCHAR(50) NOT NULL,

CONSTRAINT primary_key Primary Key (id)

)

SQlLQuery2.sq..gwang1 (73)) £ X | SQLQuery1.sqg..gwang1 (71))
| use [MyDatabasel

GO

INSERT INTO [dbo].[Aimee]

GO

, [person_name]

,[brith_datal

, [phonel)
VALUES

(<id, int,>

AAAAAAAAAAAAAA

,<brith_data, date, >
1sphone, varchar(50),2)

Object Explorer v # X
Connect ~ ¥ *f (G ;
=l i@ localhost (SQL Server 17.0.1000.7 - FA| 3
= I Databases U
System Databases 5
Database Snapshots 6
W DataWarehouseAnalytics 7
= @ MyDatabase 8
Database Diagrams 9
£l ¥ Tables 10
System Tables 11
FileTables 12
External Tables 13
Graph Tables i
m 15
7 dbo.c New Table...
M dbog  Design
M dbo.p Select Top 1000 Rows
Drop| Edit Top 200 Rows
Views Script Table as
External View Dependencies
Synonyr Memory Optimization Advisor
Porjj;a; Always Encrypted Wizard...
Service E Full-Text index
Storage Storage
Security .
W SalesDB Roliciss
Security Facets
Server Objects Start PowerShell
Replication ] Reports
Alwavs On Hig
Alter

CREATE To

ALTER To

CREATE OR ALTER To
DROP To

DROP And CREATE To

SELECT To
INSERT To
UPDATE To
DELETE To

EXECUTE To

o

* vy v v

Alter Table Aimee ADD email VARCHAR(50) NOT NULL
Alter table Aimee DROP column phone

Drop Table Aimee

01:43:44 Data Manipulate L Commands

Insert into aimeeg(

id, person_name,brith_data DATE,

phone

)

insert into Aimee (id,person_name,brith_data,email,phone)

~r


https://www.youtube.com/watch?v=SSKVgrwhzus&t=5551s
https://www.youtube.com/watch?v=SSKVgrwhzus&t=6224s

Values (1,'aimee’,'”20190807',",'NULL")

error occurred

Cannot insert the value NULL into column 'id', table 'MyDatabase.dbo.Aimee'; column does not allow nulls.
INSERT fails.

insert into Aimee (id, brith_data,email,phone)

Values (1,'20190807",",'NULL")

- INSERT INTO customers (id, first name)

VALUES
(10, 'Sahra') I

* FROM customers
Columns not included in INSERT become NULL (unless a default or constraint exists) I

change the column name
EXEC sp_rename 'dbo.Aimee.brith_data’, 'birth_date', 'COLUMN';

Insert data from a table to another.

INSERT INTO persons (id, person_name, birth_date, phone)

SELECT id, first_name, NULL, 'unknown'

FROM customers

WHERE NOT EXISTS (SELECT 1 FROM persons p WHERE p.id = customers.id);

update

update table
set column1=value1, column2=value2
where

Bl CAUTION|

Without a WHERE, all rows will be updated!

BEST PRACTICE m

Check with SELECT before running UPDATE to avoid updating the wrong data

Delete (slow)

delete from table
(where )

Truncate(fast)
truncate TABLE table_name



Clears the whole table at once without checking or logging

___lIntermediate Level _
02:08:03 Filtering Data

Operators
WHERE
operators
Comparison Logical Range Membership Search
Operators Operators Operator Operator Operator
= anp | BETWEEN | N LIKE |
<> =1 OR NOT IN
> ] NOT ks
>=
e

<= @

LO -—
Bmiey  DEWEEN DR ISELECT

| | *

1°l3f ,\eloo FROM customers
Lnclugive Tnclucive WHERE NOT score < 500

-|SELECT *
FROM customers
WHERE country = 'Germany' OR country = 'USA'

-|SELECT * I
FROM customers
WHERE country IN ('Germany', 'USA')

Use IN instead of OR for multiple values in the same column
to simplify SQL ESA 900

like “__M%” 2 _ means 3rd position is M



https://www.youtube.com/watch?v=SSKVgrwhzus&t=7683s
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02:47:57 SQL Joins (Basics)

full picture. enrich. check existence

TAsLE A TARLE
LEFT RIGHT

= N e
EE [wn G / o

( Minus)

%
5e8e

~,

INTeRSECT

55.‘3 Picture”

[1] ReCambine Dt %l;w@

@ Deita Enric merd'
”E\mﬂ jn;e)”

E) Check &istence

NF&HC/U"I;”



https://www.youtube.com/watch?v=SSKVgrwhzus&t=10077s

Inner join get more info / check info existence

customer who placed an order

ERT | customers |

In===

jSELECT orders

c.id,
c.first name,
o.order_id,

order_id order_date = sdes customer_id

o.sales E 1001 2024-OK 35 [
FROM customers AS c ‘ | Maria 1er‘man-J| 350
INNER JOIN orders AS o ‘\ |
ON c.id = o.customer_id [ ’ 2 1‘ usA—“ 90@ L 202+-04-05 i z
__§J1
3] 3 | C-veorg l 1003 2021-06-18 20 3 l“‘\
vzZ) \
1004 || 202-08-31 10 @ 4%

4-—}rlvkzr+nn —| (1ermany\ L‘SOO |

15 | peter |[usa |[o ]

1 1146, -2103

= Qi@ ] e | [0
left join enrich data
17_ " SELECT N | | customers 7 or der'e
c.id, | ——m—

c.first name,
o.order id,

R—m;.mj[ﬁrm

2/

order_id order_date | sdes customer_id

o.sales Al .
FROM customers AS ¢ 1 | ’_ Maria | -rermany“ 350 oo 202+-0H 35 I
LEFT JOIN orders AS o _—
]
ON c.id = o.customer_id | ‘] ush | | 900-\ 1002 ||202-04-05 || 15 2 o
) |
° (gE
I\ 3 |1—C‘reor¢j ‘ 7507 1003 2021-0618 20 3 o—eV
2] I\ |
B 1004 2021-08-31 10 G

4:]' Martn | frermany | 500 |
L4 | | frermen | 500 |
| 5 i'! Peter i'_usA ll o} l
L | L | J

B RESULT ]
l‘ id ll-(:rsi_nanej order_id  sdles
‘| I “_ Maria 1001 35
(2] o |[ o= ][ =
L;j L C1eor§ A 1003 20
[ 4 | martn | [ Nace | [nae |

fulljoin

left anti join



=N S Qow f/om Le?»f that ‘nas No MATQlfI in (IQ_@W

& Noﬂ\iv'\g
B E
(P/ivna/g RS Lookop (Filker)
Main Souvrce & Dea Nt For Dta, Just ailfel
full antijoin
JSELECT *

FROM orders AS o

FULL JOIN customers AS c

ON c.id = o.customer_id

WHERE c.id IS NULL OR o.customer_id IS NULL

cross join all possible combinations

CROSS JoN e Odex o Table

Doe
ombines EVeJ\d R0 Fom Lt with Eldl Row P(omr&l‘d'

Al ({)oss'b\e Gowbindions — Carlersian Jom—

)

No Condition
NQ{AQA

X3 = 6 Tt

‘Rows




03:27:29 SQL Joins (Advanced)

how to choose join type

2

Al Rows Oﬂ‘J Unmatehin

One (Bo“h hkfl
One Beth
Sl l S\clcs l <. de =

Magler Table Deth Tnpodtart Mastec Tab'e Bt Tmpotard
J

) ) Y

—— Alternative to INNER JOIN using LEFT JOIN
/* Get all customers along with their orders,
but only for customers who have placed an order =*/
SELECT =
FROM customers AS c
LEFT JOIN orders AS o
ON c.id = o.customer_id
WHERE o.custeomer_id IS NOT NULL

04:02:09 Set Operators

‘ SET OPeRAToRs '

Combine the recutts 09 multiple Queries o a single vesult set

Types| OO D,

UNION  UNION Al EXCepT  INTERSECT

RuLes ‘l:: Same N7 ) Colomns , Diicta Types , order o). Cloms.

1st Qucfa Confrols Column names.

Comhine ]n'?o/m»d'fon (LNION £ UNION Al )

) Delta Detection (EICEPT)
Data Comp!eness Checl< (FICERT)



https://www.youtube.com/watch?v=SSKVgrwhzus&t=12449s
https://www.youtube.com/watch?v=SSKVgrwhzus&t=14529s

Union distinct automatically never use select *

+ [ Sales.Customers
+ [ Sales.Employees

—
i

= Columr
=0 Orde
B Prod
B Cust

FROM Sales.Orders
UNION
SELECT
'OrdersArchive’ AS SourceTable
, [Order1D]
, [ProductID]
, [CustomerlD]
,[SalesPersonlD]
, [OrderDate]
, [ShipDate]
, [OrderStatus]
, [ShipAddress]
,[BillAddress]
, [Quantity]
,[Sales]
,[CreationTime]
FROM Sales.OrdersArchive
ORDER BY OrderID

118% -

T Results gl Messages

SourceTable OrderlD Proc

Table...

Design

Select Top 1000 Rows
Edit Top 200 Rows

helps you write the column names.

1 Orders 1 101
2 bOrdersArchive 1 101
3 Orders 2 102
4 OrdersArchive 2 102
5 Orders 3 101
6 OrdersArchive 3 101
7 Orders 4 105
8 OrdersArchive 4 105
9 OrdersArchive 4 105
10 Orders 5 104

add labels



Union all including duplicates

RULES OF SET OPERATORS

#1 RULE | ORDER BY can be used only once
#2 RULE | Same Number of Columns

#3 RULE | Matching Data Types

#4 RULE | Same Order of Columns

#5 RULE | First Query Controls Aliases
#6 RULE | Mapping Correct Columns

except order of table is very important!!!
check if data all is moved to another BD

(MINVS)

SELECT
FirstName,
LastName
FROM Sales.Employees
EXCEPT
SELECT
FirstName,
LastName
FROM Sales.Customers:

) \ EXCEPT
' ®/

ey

ique ews in 4g Table that are not ;

intersection

\ INTERSECT

SELECT
FirstName,
LastName
FROM Sales.Employees
INTERSECT
SELECT
FirstName,
LastName
FROM Sales.Customers;

r—‘pd'ums Commmon vews between tuo Tabks I-



04:47:41 SQL Functions

1. 04:52:58 String Functions
sSQL
¥on? Functions
vevc? | Agar,
KO\N pu l 1 9 egq 7‘1'0,79
Single-Row Multi-R ow
Functions Fukﬁons
String Numeric Aggregote Window
Functions Functions Functions Funhctions
(Basics) (Advanced)
Date & Time NuLL
‘ Functions Functions ‘
5+rhg
Functions
. . . I Strin
Manipulation Cadlculation 3
P I Extraction
CONCAT LEN LEFT
. UPPER RIGHT
LOWER N | SUBSTRING
TRIM
REPT.ACE
i SELECT
"SFLECT first name
m R AAAAAATAANAANA
country, FROM cu%tomer‘s .
CONCAT(firsGPname, ' |', country) AS name_country WHERE first name != TRIM(first name)

trim remove space

SELECT
'123-456-7890' AS phone,

REPLACE('123-456-7890', '-', '') AS clean_phone

SELECT

first name,

LEFT(first name, 2) first_2_char
FROM customers


https://www.youtube.com/watch?v=SSKVgrwhzus&t=17261s
https://www.youtube.com/watch?v=SSKVgrwhzus&t=17578s

SUBSIRING (Valve y Start, lgath\

APten the Ind Characten. edract 2/%@

SELECT
'y first name,
/\A affi a Start SUBSTRING(TRIM(first name), 2, LEN(first name)|) AS sub_name
1 2|3 3 FROM customers
2. 05:18:44 Numeric Functions
ROUND
ABS

3. 05:22:48 Date and Time Functions

Table of Contents:


https://www.youtube.com/watch?v=SSKVgrwhzus&t=19124s
https://www.youtube.com/watch?v=SSKVgrwhzus&t=19368s&pp=0gcJCTAAlc8ueATH

1GETDATE | Date Values GETDATE() AS TODAY
Date Part Extractions (DATETRUNC, DATENAME, DATEPART, YEAR, MONTH, DAY)

Date & Time
Functions
| | | I |
Ex:::i - Fz::f:;‘ Caleulations Validation
DAY FORMAT DATEADD ISDATE
MONTH CONVERT DATEDIFF
YEAR CAST
DATEPART
DATENAME X
DATETRUNC
 EOMONTH
) pete P
INT String Datetime2
Part Abbre. DATEPART || DATENMAME DATETRUNC
| year [ vy, yyyy | 2025 2025 2025-01-01 00:00:00
| quarter [ aa.q | 3 3 2025-07-01 00:00:00
[ month || mm,m | 8 August 2025-08-01 00:00:00
DATEPART I [ dayofyear  |[dyy | 232 232 2025-08-20 00:00:00
[ day || dd, d | 20 20 2025-08-20 00:00:00
DATENAME I Iweekday ” dw | 4 Wednesday Not supported
[ week [ | wk,ww | 34 34 2025-08-17 00:00:00
DATETUNC I [ iso_week [{ ns | 34 34 2025-08-18 00:00:00
| hour || hh [ o 9 2025-08-20 09:00:00
| minute [ [ min | as 45 2025-08-20 09:45:00
| second || 55,5 | 21 21 2025-08-20 09:45:21
[ millisecond || ms | o 0 2025-08-20 09:45:21
| microsecond | [ msc | o 0 2025-08-20 09:45:21
| nanosecond || ns | 0 0 Not supported
| iso_week ” isowk, isoww I 0 +00:00 Not supported




How should we determine which function we should use.

Which Paﬂﬂ
{ 1 1
\®“ﬂ , Month 2 l Year 2 \ Gther ?aﬂsa
l ‘/EA&R() DEIEPLART( )
! !

I Numeric 9 ' Foll Name '

A A
DAY MONTH()  DATENAME()

2 YEAR(CreationTime) AS Year,
3 MONTH(CreationTime) AS Month,

4 DAY (CreationTime) AS Day

SISELECT
OrderID,
CreationTime,
YEAR(CreationTime) Year,
MONTH(CreationTime) Month,
DAY(CreationTime) Day
FROM Sales.Orders

l'1‘FI
OrderID CreationTime Year Month Day
1 2025-01-01 12:34:56.0000000 2025 1 1
2 2025-01-05 23:22:04.0000000 2025 1 5
3 2025-01-10 18:24:08.0000000 2025 1 10
4 2025-01-20 05:50:33.0000000 2025 1 20
5EOMONTH

2025-01-31

2025-02-28

6 DATEPART Examples

DATEPART (year, CreationTime) AS Year_dp,
DATEPART(month, CreationTime) AS Month_dp,
DATEPART(day, CreationTime) AS Day_dp,
DATEPART (hour, CreationTime) AS Hour_dp,
DATEPART (quarter, CreationTime) AS Quarter_dp,



DATEPART(week, CreationTime) AS Week _dp, FEJ/L M2

Year_dp Month_dp Day_dp Hour_dp Cuarter_dp Week_ dp

2029 1 10 13 1 2
Click to select the whole column | 1 4
2025 2 1 14 1 5
2025 z & 15 1 ]
2025 z 18 ] 1 8
2025 z 18 10 1 8
2025 3 10 12 1 11

7DATENAME(month, CreationTime) AS Month_dn,

DATENAME(weekday, CreationTime) AS Weekday_dn,
DATENAME(day, CreationTime) AS Day_dn,
DATENAME(year, CreationTime) AS Year_dn

Month_dn  Weekday_dn Day_dn Vear_dn
Jamary  Wednesday 1 2025
Jamuary  Sunday 3 2025
Jarmary  Friday 10 2025
Jamuary  Nenday 20 2025
Februarvy Saturday 1 2025
Februarvy Thursday 8 2025
February Sunday 16 2025
February Tuesday 18 2025

8 DATETRUNC get the start of the month

DATETRUNC (year, CreationTime) AS Year_dt,
DATETRUNC(day, CreationTime) AS Day_dt,
DATETRUNC(hour, CreationTime) AS Minute_dt,

Tear_dt

Day_dt Mirute_dt

2025-01-01 00:00:00, 0000000
2025-01-01 00:00:00, 0000000
2025-01-01 00:00:00, 0000000

DNAR—=1 =1 AN nne fn nnmnminm

2025-01-01 00:00:00, 0000000
2025-01-05 00:00:00, 0000000
2025-01-10 00:00:00, 0000000

DOPR—1 =20 AN nne O nominmom

2025-01-01 12:00:00, 0000000
2025-01-05 23:00:00, 0000000
2025-01-10 18:00:00, 0000000

DNIR—M1T =21 NRAn 0N Anmnnmm

a3
i W2 p | Rese ,
ot e | DRERNC v | am g e g e
(D\TETRUNC Year Morith  Day Huurs' ‘Mm.ﬁes &Cnn:'s Year’ 2025 -of - 01 00 . 00 OO
—_ — s e B ey
hour 2025 -08-20 {8 :00:00

rDa'-‘{Paf‘" f(sd; {«o 01 Tme Pd/T ((Sas-h OO



B Results ® Messages

u1 */
uz SELECT
U3 DATETRUNC(Cmonth, CreationTime) AS Creation,
Uy COUNT(*) AS OrderCount
u5 FROM Sales.Orders
ue GROUP BY DATETRUNC(Cmonth, CreationTime);
100% v © No issues found

Creation OrderCount
1 §2025-01-01 00:00:00. 0000000 | 4
2 2025-02-01 00:00:00. 0000000 4
3 2025-03-01 00:00:00. 0000000 2
9 FORMAT
Zgg?;g?;:c’ Date & Time
B Format Speicikiers
Format Description Result
D Full day name
d Day of the month 8/20/2025
dd Day of the month (two-digit) 20
ddd Abbreviated day name Wed
dddd Full day name Wednesday
M Month number 44044
MM Month number (two-digit) 8
FORMAT MMM Abbreviated month name Aug
MMMM Full month name August
yy Year (two-digit) 25
yyvyy Year (four-digit) 2025
hh Hour (12-hour format, two-digit) 06
HH Hour (24-hour format, two-digit) 18
m Minutes August 20
mm Minutes (two-digit) 55
S Seconds 2025-08-20T18:55:45
SS Seconds (two-digit) 45
f Fractional seconds (one digit) Wednesday, August 20, 2025 6:55 PM
ff Fractional seconds (two digits) 00
fff Fractional seconds (three digits) 000
tt AM/PM designator PM




2025-08-20

18:55:45 Numzer

Format Speici-Fier's

Format Description Query Result
N Numeric default SELECT FORMAT(1234.56, 'N') 1,234.56
P Percentage SELECT FORMAT(1234.56, 'P') 123,456.00 %
C Currency SELECT FORMAT(1234.56, 'C') $1,234.56
E Scientific notation SELECT FORMAT(1234.56, 'E") 1,23E+09
F Fixed-point SELECT FORMAT(1234.56, 'F') 1234.56
NO Numeric no decimals SELECT FORMAT(1234.56, 'N0O') 1,235
N1 Numeric one decimal SELECT FORMAT(1234.56, 'N1') 1,234.6
N2 Numeric two decimals  SELECT FORMAT(1234.56, 'N2') 1,234.56
N, de_DE Numeric (German) SELECT FORMAT(1234.56, 'N’, 'de-DE') 1.234,56
N, en_[US Numeric (US) SELECT FORMAT(1234.56, 'N', 'en-US") 1,234.56
I<
5 SELECT
6 OrderID,
7 CreationTime,
8 FORMAT(CreationTime, 'MM-dd-yyyy') AS USA_Format,
9 FORMAT(CreationTime, 'dd-MM-yyyy') AS EURO_Format,
10 FORMAT(CreationTime, 'dd') AS dd,
11 FORMAT(CreationTime, 'ddd') AS ddd,
12 FORMAT(CreationTime, 'dfddd') AS dddd,
13 FORMAT(CreationTime, 'MM') AS MM,
14 FORMAT(CreationTime, 'MMM') AS MMM,
15 FORMAT(CreationTime, 'MMMM') AS MMMM
14 FROM Sales Nrders:
00% ~ @ No issues found

B Results B Messages

OrderID CreationTime USA_Format EURO_Format dd ddd dddd N MMM MMM
! L0000000  01-01-2025  01-01-2025 01 Yed Wednesday 01 Jan January
2 2 2025-01-05 23:22:04 0000000 01-05-2025 05-01-2025 05 Sun Sunday 0l Jan Jamuary
3 3 2026-01-10 18:24:08, 0000000 01-10-2025 10-01-2026 10 Fri Friday 0l Jan January
t 4 2025-01-20 05:50:33. 0000000 01-20-2025 20-01-2025 20 Non Monday 0l Jan Jamuary
3 5 2025-02-01 14:02:41, 0000000 02-01-2025 01-02-2025 Ol Sat Saturday 02 Feb Fehruary
3 f 2025-02-06 15:34:57. 0000000 02-06-2025 06-02-2025 06 Thu Thursday 02 Feb February
: 7 2025-02-16 06:22:01, 0000000 02-16-2025 16-02-2025 16 Sun Sunday 02 Feb February
: g 2026-02-18 10:45:22, 0000000 02-18-2025 15-02-2025 18 Tue Tuesday 02 Feb February
-|SELECT
OrderID,
CreationTime,
'Day| * + FORMAT(CreationTime, 'ddd MMM') +
' Q'+ DATENAME(quarter, CreationTime) + ' +
FORMAT (CreationTime, 'yyyy hh:mm:ss tt') AS CustomeForm{I
FROM Sales.Orders
OrderlD CreationTime CustomeFormat
1 2025-01-01 12:34:56.0000000 Day Wed Jan Q1 2025 12:34:56 PM

2 2025-01-05 23-22-:04 NNNNNNN  Nav Siin .lan 01 2025 11-22:04 PM




10 CONVERT

-ISELECT
CreationTime,
CONVERT(DATE, CreationTime) AS [Datetime to Date CONVERT],
tONVERT(VARCHAR, CreationTime, 32) AS [USA Std. Style:32],
CONVERT(VARCHAR, CreationTime, 34) AS [EURO Std. Style:34]
FROM Sales.Orders

11 CAST
5yn+ax

CAST (value AS data_type)
N

SELECT
CAST('123" AS INT) AS [String to Int],
CAST(123 AS VARCHAR) AS [Int to String],
CAST('2025-08-20"' AS DATETIME) AS [String to DateTIME],
CAST('2025-08-20"' AS DATETIME2) AS [String to Datetime2],
CreationTime,
CAST(CreationTime AS DATE) AS [Datetime to Date]

v @ No issues found

ilts = Messages

Int to String String to DateTIME String to Datetime2 CreationTine Datetimne to Date
: 2025-08-20 00:00:00, 000 2025-08-20 00:00:00, 0000000 2025-01-01 12:34:56. 0000000  2025-01-01
2025-08-20 00:00:00, 000 2025-08-20 00:00:00, 0000000 2025-01-05 23:22:04. 0000000  2025-01-05

CASIING FORMRTING
CAST Avny Type o Ana-i}pe Y No E(ma'l'wg_

CONVERT ' AagTope fo RagType | Formdes ory Dide ITime

Dade L Tim
FORMAT Ang Type To Only Sirgy Formates <, Vombars )

e CAST/CONVERT = “$&3 $iii3€ 1" (CONVERT &5} 324 B £/ RS [H Y style) o
FORMAT = "fE{E# L AP #F 8 (AT =/ Adib) ", BRUARS.



12 DATEADD / DATEDIFF

=r

SELECT
OrderID,
OrderDate,
DATEADD(day, -1@, OrderDate) AS TenDaysBefore,
DATEADD(month, 3, OrderDate) AS ThreeMonthsLater,
DATEADD(year, 2, OrderDate) AS TwnYearsLateﬂ

FROM Sales.Orders;

e

-]-- Time Gap Analysis
| -- Find the number of days between each order and the previous order
EISELECT
\OrderID,
OrderDate CurrentOrderDate,
LAG(OrderDate) OVER (ORDER BY OrderDate) PreviousOrderDate,

DATEDIFF(day, LAG(OrderDate) OVER (ORDER BY OrderDate), OrderDate)NrOfDays
FROM Sales.Orders

13 ISDATE
SQL Server ) DATE 3! T #% year = 0000, &;&5EfE =2 0001-01-01 E 9999-12-31,

select

orderdate,

isdate(orderdate),

case when isdatelorderdate) =1 then cast (orderdate as date)
else '0ROO-01-01°"

end newordereate

from
C
SELECT '2025-08-20' AS OrderDate UNION
SELECT '2025-08-21' UNION
SELECT '2025-08-23' UNION
SELECT '2025-08'
ot



4. 06:59:06 NULL Functions before data aggregations.

: ISNULL ' CoALESCE
WHAT 1s NULL? - |
Limited 4o two valves : Unlimited
NULL means nothing, unknown! ‘
Fagf : Slow
NULL is not equal to anything! ‘,
SQL Server —» IsNUIL | R lable in AN Thabases

Orade — NVL

- NULL is not zero MySaL —> TFNULL |

- NULL is not empty string
- NULL is not blank space

SYNTAX

‘ , ISNULL (value, reR%acemen t_value)
COALESCE (valuel, value2, value3)

— no 5 Vale 1™ YES
Null?
COALESCE (ShippingAddress, BillingAddress, 'N/A')
[ |[ Shpment || Bing |
orderp || PP \ "9 | |coaLesce E:

[r 27N\ Address | l_Addr'e‘EG _1 Value | no Z Vake 2 Yec;
| A B A ) Null?
2 NuLL C C b (
3 NuLL NuLL N/A

2%
/* TASK 3:

Sort the customers from lowest to highest scores,

with NULL values appearing last. Null+ any is equal to Null &% A(IRE—1NE%) :
ORDER BY CASE WHEN Score IS NULL THEN 1 ELSE 0 END, Score

% —HEF B2 CASE: X 3E NULL 5% [ 0, X NULL i®[E 1 — £ NULL (0) £ #E#E 8T, NULL (1) &/,
£3E NULL AR ERFE % Score #EF (5, 10),
LR : C(5), A(10), B(NULL),

BEE—4A]E 38 Score REFE— M HEFES1IE NULL R EB S HEFEE (BIAO &/ HEERTE;
B — B NULL/ZENULL $Ri2#) CASE MEE— T HEFE, WA LUEH NULL RERIERESS.
*/
SELECT
CustomerlD,
Score,CASE WHEN Score IS NULL THEN 1 ELSE 0 END flag
FROM Sales.Customers

order by CASE WHEN Score IS NULL THEN 1 ELSE 0 END,Score


https://www.youtube.com/watch?v=SSKVgrwhzus&t=25146s

SYNTAX
‘ NULLIF (valuel,

| A1

NULLIF (Price,

OrderiD Price

e—

value?2)
No
-1) N

NULLIF - DIVISION BY ZERO #H[RI#IE iR [Elnull

Syn+ax

where Value IS NULL

Value IS NOT NULL

left antijoin -- is null

Left Adti Join

‘Rouls {?n:m LEP’}‘

withed” mddching rows

' J
% ( I_e?-‘l"([oin + TsVolL)

Au
(7
=l

NULL Empg Shring

Representadion NULL .
Mmmng_ UNnkinown lGrown, Emply Value

Data Type  Special Marker String (0)
5\’oraﬂ{ Ver(cj manamJ Occupies memord
Perbormance Best Fast

—Gsmparison—— « IS NULL =11

data policy --handling null

policy 2. before inserting into
policy 3. before presentation.

TRIM(Category) Policyl,

Are two
volues equal?

Yes

Y

NU,

BlanlC Space

Known , Space Nalve
5\'(\'1\0 (i or mof()

Oupies wemory
(each space)

Slow

/ /

—_
—

e

DB NULLIF(TRIM(Category), "') Policy2,
COALESCE(NULLIF(TRIM(Category), '') , 'unknown') Policy3

#3 DATA POLICY #2 DATA POLICY

Use the default value ‘'unknown' and Only use NULLS and

avoid using nulls, empty strings, and blank spaces.

ﬂ #1 DATA POLICY

Only use NULLs and empty strings,

avoid using empty strings and blank spaces but avoid blank spaces.



| NULL Funcions I

- UU[LS Speq'a.P mavllers means missing Valve .
= Usma Nulls  Can op"'imi%e, 8{’0(&9{ and Pdfo{maﬂd;.

CORLESCE | TsWuLL |

NULLIF [3a]~—>[0o] .
l TS NULL | TS NoT NULL E?]*{:rawe

08:07:50 Case Statement

The start of Iogic ———

Condition to be evaluated

Default Value (Optional):

= none of the WHEN --

conditions are true

N
~
~

CASE

Handle Nolls - Dala Aﬂafega‘}fon

Handle Nulls - Mathenatical openations
Handle Nulls - Joining Tlbles

it Handle Nulls - Soiting Dk

Finding urmatched data - Lebt AutiToin

Dada Pa\ic.'cs e Rlls
T2 Defactt Value

- Result, i the cor

v

------------ » WHEN conditionl THEN resultl

The End of logic. --=""

WHEN condition2 THEN result2

> ELSE result


https://www.youtube.com/watch?v=SSKVgrwhzus&t=29270s

* NoteWindow aggregation and group by will generate error

v select category, sum(sales) over(partition by category) as S

from

(SELECT
OrderlID,
Sales,
CASE

WHEN Sales > 50 THEN 'High'
WHEN Sales > 20 THEN 'Medium'
ELSE 'Low®
END AS Category
from sales.Orders)r
group by Category

Q1 40 ™ L Ln: 7, Ch

y 8120, Level 16, State 1, Line 1
umn 'r.Sales' is invalid in the select list because it is not contained in either an aggregate function or the GROUP BY clause.

wletion time: 2026-01-08T11:00:06.3500355+08:00
120% ~
T Rosuks @ Messages

b, State 1, Lline 4

Msg 245,
FaF- T e W-eN £ o2 ool oo oo o ot 4 ool Pr T T T LETEe el

CASE statement can be used anywhere in the query

Column Name Columh Value
to be evaluated (Orly One) To be compared
$ -/’,
CASE Country .- /+ TASK 5:
¥ Count how many orders each customer made with sales greater than 30
WHEN 'Germany' THEN 'DE' y
b WHEN 'India' THEN 'IN' SELECT
. CustomerlD,
WHEN 'United States' THEN 'US' sumc
WHEN 'France' THEN 'FR' CASE
. ) R WHEN Sales > 3@ THEN 1
WHEN 'Italy THEN 'IT ELSE @
ELSE 'n/a’ END

] AS TotalOrdersHighSales,
COUNT(*) AS TotalOrders
FROM Sales.Orders

Quick Form GROUP BY CustomerID;|

END

08:43:36 Aggregate Functions

1. Basic Aggregate Functions
— COUNT
- SUM
- AVG
- MAX
- MIN
2. Grouped Aggregations
- GROUP BY


https://www.youtube.com/watch?v=SSKVgrwhzus&t=31416s&pp=0gcJCTAAlc8ueATH

6. 08:50:11 Window Functions Basics

</> Window Synfax

Caleulation used Define the
oh the Window Window
oo Window Over
Fuhction Clause
r l N r l "

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

Function Partition Order Frame
Expression Clause =8 Clouse % Clause 1

Divides the dataset into Sort the data Define a subset of
windows (Partitions) in a window rows ih a window

f(x) Window Expression

| Empty RANK ‘() OVER (ORDER BY OrderDate)
| Column AVG(Sales) OVER (ORDER BY OrderDate)
A
I Number NTEIL(2) OVER (ORDER BY OrderDate)
= A
l Multiple Arguments LEAD (Sales,2,10) OVER (ORDER BY OrderDate)

~~~~~~~

| Conditional Logic SUM (CASE WHEN Sales > 100 THEN 1 ELSE O END) OVER (ORDER BY OrderDate)



https://www.youtube.com/watch?v=SSKVgrwhzus&t=31811s

Partition Order
ExPre“Ion Clause Clause
[ COUNT (expr) | | Albatatype |
l SUM (expr) |
| ate
» A&J?:ceh%ns l MAX (expr) | . - Optional
| MIN (expr) |
I MIN (expr) I
| ROW_NUMBER () |
| RANK () |
Window Rank I DERS A | s . Required
Functions Functions | [ cuME_DIST () |
| PERCENT_RANK() |
| NTILE (n) || Nomeric
l LEAD (expr,offset,default) |
Value | LAG (expr,offset,default) |
¥ (Analytics) All Data Type Required
Funcfions | | FIRST_VALUE (expr) |
| FIRST_VALUE (expr) |
OVER CLAUSE
Tells SQL that the function used is a window function
LGl G A G SUM(Sales) over(partition by productid,orderstatus) Total_Sales

Noted error

o] SUM(Sales) OVER (PARTITION BY OrderStatus) AS Total_Sales
1 FROM Sales.Orders
2 WHERE SUM(Sales) OVER (PARTITION BY OrderStatus) > 108; -- Invalid: window function in WHERE clause
o e © No issues found . ________________________________________________________________________________________] Ln: 202,
ssages
Msg 4108, Lewvel 15, State 1, Line 202
Windowed functions can only appear in the SELECT or ORDER BY clauses.
o WA e WA M ) WA M A W e W W A e e e
sum(Sales) over() totalsales,
SUM(Sales) over(partition by productid,orderstatus order by orderid) Total_Sales,
rank() over(order by SUM(Sales) over(partition by productid,orderstatus order by orderid) DESC) ranksales
FROM Sales.Orders
~ @ Noissues found . ]
sages

M=g 4103, Level 15, State 1, Line 5
Windowed functions cannot be used in the context of another windowed function or aggregate.

granularity $iE aggregation &



GROUP BY LIMITS

Can't do aggregations and
provide details at same time

|__| Frame Clause | Syntax

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

ROWS BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING)

_________ A 4 4
Fr‘ame/ Types Fr(ame Bloundar\/ Frome B'oundary
Lower Value) (Hlaher Value)
ROWS :I CURRENT ROW CURRENT ROW
RANCE N PRECEDING N FOLLOWING
UNBOUNDED PRECEDING UNBOUNDED FOLLOWING
N

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

Rules cannot use in where

COMPOV\CA:I:S Window Fonclions + Window TePinfion OVER

)\
Du:&trﬁ:- Soﬁma 'Dc“:: Sobsd
PASTTioN BY  ORDER BY FRAME

Mgs'fing, ic not allowed |
Window Can be used only in  SELECT and ORDERBY

S6lL exeades window AFTER P.‘lluffrg_ data using WHERE



8.

09:47:00 Window Aggregate

Window ACCREGATE FuUNCTiONS I

Aaafcaije set &f Valves and return single aggrcaafed Veulve

- Numbers (All Functions)

Expressions An; Dada Type —CouNnT()

All Clovses are Ophonaﬂ

\ Use Case-S'

OVWa.u Analﬂsis
_f;-f-a_p Per C!oups AMJAa:IS

Part to-Whole Analysis
Average
Compaf:son A""vlgs" <Eﬁfw€' Hc‘ghﬂ"/ Lowed

Tdent: tgg 'Duplu'caics

Qulier Detection
‘Runnmg Totaf
Rolling Total
Moving. Average

9.

Partition Order Frame
Expression Clause Clause Clause

\ COUNT (expr) l | All Data Type l

\ SUM(exprb‘ l | NumericValues l
A&jrcefgg:e IAVG(expr) | I NumericValues ’ Optional Optional Optional

\MIN(expr) I | NumericValuves ]

|MAX(expr) | | NumericValues l



https://www.youtube.com/watch?v=SSKVgrwhzus&t=35220s

| COUNT (expr) | [ Returns the number of Rows Ina window | | COUNT(*) OVER (PARTITION BY Porduct) |
| SUM(expr) | | Retums the sum of values in a window | | sum(sales) OVER (PARTITION BY Porduct) |
Ag’?_lrcetg’g:e IAVG(expr) | ’ Returns the average of values in a window ‘ l SUM(Sales) OVER (PARTITION BY Porduct) |
’ MIN (expr) I \ Returns the minimum value in a window ‘ I SUM(Sales) OVER (PARTITION BY Porduct) I
[ MAX (expr) ‘ I Returns the maximum value in a window } ‘ SUM(Sales) OVER (PARTITION BY Porduct) l

count (1) same as count(*)

TE£ COUNT BRE T, NULL EEH B2 (FEITARIT ), XREMEKINTH. NMBIRFEE count FEEZ
B& NULL, RTLLES I nULL BN — D IEEMN S GFFE (BN "Unknown '), REBEEITS

AILLE A COALESCE BY ISNULL BREEE M nuLL, UTE2EREHRTE:
SELECT

*

COUNT(1) OVER () AS totalorders,

COUNT(COALESCE(customerid, 'Unknown')) OVER (PARTITION BY COALESCE(customerid, 'Unknown'))
AS orderbycx

FROM Sales.Customers;

check Primary Key

-- Check whether the table 'orders' contains any duplicate rows
-ISELECT
OrderID,

- COUNT(*) OVER (PARTITION BY OrderID) CheckPK
FROM Sales.Orders

EXPECTATION

Maximum number of rows for each window (ID) =1

COUNT | USE CASES

#1 Overall Analysis
#2 Category Analysis

#3 Quality Checks: Identify NULLs
#4 Quality Checks: Identify Duplicates

Running Total I Rolling Total I

SUM (Sales) OVER( ORDER BY MONTH

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

Default

} ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW



10. 10:53:09 Window Ranking

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

A # 4
s s |
Expression Partition By Order By
must be empty ls Optional N ls r‘equir'eal
Partition Order Frame
Expression Clause Clause Clause
| ROW_NUMBER() |
| RANK () |
DENSE RANK/() Empty
Rank l = l Optional Required Not allowed
Functions phiona e o afowe
] CUME_DIST ()
| PERCENT RANK () |
[NTILE(n) | | Number
4
25 SELECT
26 OrderlID,
27 ProductID,
28 Sales,
29 ROW_NUMBER(C) OVER (ORDER BY Sales DESC) AS SalesRank_Row,
30 RANK() OVER (ORDER BY Sales DESC) AS SalesRank_Rank,
31 DENSE_RANK(C) OVER (ORDER BY Sales DESC) AS SalesRank_Dense
32 FROM Sales.Orders;

0% @ No issues found

Results EJ Nessages
OrderID ProductID Sales SalesRank Row SalesRank Rank SalesRank Dense
S0 1 1
a0
a0
a0
30
25
20
20

L B ok 1 B L S I
b e N ok ) B G i B i |
[ R o | BRSSO R e T

Assign Unique IDs to the Rows of the 'Order Archive'

Use Case | Identify Duplicates:

Identify Duplicate Rows in 'Order Archive' and return a clean result without any duplicates
*
SELECT *
FROM (

SELECT

ROW_NUMBER() OVER (PARTITION BY OrderlD ORDER BY CreationTime DESC) AS rn,

FROM Sales.OrdersArchive
) AS UniqueOrdersArchive
WHERE m = 1;


https://www.youtube.com/watch?v=SSKVgrwhzus&t=39189s&pp=0gcJCTAAlc8ueATH

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

|

N—
Sdles | | NTILE |
E )L A Bucket Size = Number of Rows
100 I | | T oT U larger group comes first
L CUME DIST() OVER (ORDER BY Sales DESC) CUME Dls-rl
Sales ‘ DisT 1 Position Nr
- - Position Nr
7 7 CUME_DIST = —4m8¥ Number of Rows
100 ‘ 0,2 ; Number of Rows
e Inclusive
80 || 06 4 (The current row is included)
——— [ ] CUME_DIST= —
e :
| 50 || o8 | /K distributiuon

PERCENT RANK() OVER (ORDER BY Sales DESC)

S

7777, 1
S Per |
— — Position Nr - |
i | Percent_Rank = ——nu—
Number of Rows - |

g
]

®)

| 025 | 5
a5 — | Percent_Rank =
[ || 025 |
| 50 || o7s “relevant position of each rows
5 CUME_DIST() PERCENT_RANK()
nst 250175 2 i1
=EEsHmIT 2 (BEfo#h, 8EZET) & (BETHE, ZanTATEN)
EEE (0,1] 0,1]
=3 BTFERsHoT, RERAEEHTERSEE RATHEES T, REZSEHTROEHEE S

R —4N?

PERCENT RANK]

Position Nr - |

Number of Rows - |

Exclusive
(The current row is excluded)

» i&$E CUME_DIST(): fNSR{FENERMER RIRBMLLH) (Fla0, FEr— M EEMESLTEI 80%) .

» i&$F PERCENT_RANK(): 2IFR(FEANEREMERY tHAHERMAE (G130, 1T581 25% BIEHE) .



| WINDOW RANK l—‘uuchousl

T
ASS‘%“ a BA_H_‘S for each raw within a window Use Cases.

o Row_NumBER () [ Top N Amlﬂsis
lnfcger—baseo‘-?ad(ing :::EQSS?R& KO | Battorm N AuJas'vs
-I-YPQS il Io\en‘l"-?g 4 Remove 'Dqﬂimits
T =IO Lt
7 ge>ese 3 PERCENT_RANK() Assign Unique ID: 4 ‘Pagimfnon

Data Seamerdation
Rules ' o

Deda Diglrbdion Aml;jsu‘s

Expression Empt: -
L ORDER BY : Requicd qua]*zmg_ Load ?fouss-né'
o

| o FRAME — > Not Alowed |

1. 11:56:05 Window Value

Moty Scles e Access a valve $rom
L
Jan | 20 A, other Row |
X Feb ‘0 &’l ldt .
oo Month
- Mar | 30 (10 F- 1S -2}yl -
Previous FirsT
APf S Month ? Mon‘”\?
Lepn
Jon | Fo
Jul | 4o AT _VAWE Q
Partition Order Frame
EXpiession Clause Clause Clause
| LEAD (exproffsetefault) |
Not allowed
Value | LAG (expr.offset,default) ‘
[ Analytics) All Data Type Optional Required
Functions | FIRST VALUE (expr) |
| LAST_VALUE (epr) | N Shovld be
| LEAD (expr,offset,default) | l Returns the value from a previews row ‘ | LEAD (Sales,2,0) OVER (ORDER BY OrderDate) |
Value I LAG (expr,offset,default) | | Returns the value from a subsequent row ‘ | LAG (Sales,2,0) OVER (ORDER BY OrderDate) |

(Analytics)
Functions

ST VALUE (expr) Returns the first val

ve in a window

ALUE (expr) Returns the last value in a window



https://www.youtube.com/watch?v=SSKVgrwhzus&t=42965s

LEAD (Sales, 2

—y
e

, 10 ) OVER(PARTITION BY ProductID ORDER BY
*
/ NN

“ Default Value (Op’rlonal)
Expression ~

“~-- Returns default value i next/previous row is not available!
is required Defoult = NULL
(Any Data Type)

J——

Oﬁfqe+(CEhonaD

Number of rows Forward or backward from current row

default = |

e N ]

e
Analyze the Month-over-Month Performance by Finding the Percentage Change 1in Sales
Between the Current and Previous Months

T —

*/

SELECT

*[

CurrentMonthSales - PreviousMonthSales AS MoM_Change,
ROUND(

CAST((CurrentMonthSales - PreviousMonthSales) AS FLOAT)
/ PreviousMonthSales * 100, 1
) AS MoM_Perc
FROM (

SELECT
MONTH(OrderDate) AS OrderMonth,
SUM(Sales) AS CurrentMonthSales,

LAG(SUM(Sales)) OVER (ORDER BY MONTH(OrderDate)) AS PreviousMonthSales
FROM Sales.Orders

GROUP BY MONTH(OrderDate)
) AS MonthlySales;

W

@ No issues found

ilts g Messages
OrderM

th CurrentMonthSales PrevicusMenthSales

MoM_Change MNoM_Perc

5105 HNULL NULL NULL
2 195 105 a0 5.7
3 80 195 -115 —5%

/™ 1A3dR £,

Customer Loyalty Analysis - Rank Customers Based on the Average Days Between Their O1
*/
SELECT

CustomerlID,

AVG(DaysUntilNextOrder) AS AvgDays,

RANK() OVER (ORDER BY COALESCE(AVG(DaysUntilNextOrder), 999999)) AS RankAvg
FROM (

SELECT
OrderlID,
CustomerlID,
OrderDate AS CurrentOrder,

LEAD(OrderDate) OVER (PARTITION BY CustomerID ORDER BY OrderDate) AS NextOrder,
DATEDIFF(|
day,

OrderDate,

LEAD(OrderDate) OVER (PARTITION BY CustomerID ORDER BY OrderDate)
) AS DaysUntilNextOrder

FROM Sales.Orders
) AS CustomerOrdersWithNext
GROUP BY CustomerID;

OrderDate)



]
FIRST VALUE (Sales) OVER (ORDER BY Month) | ( LAST VALUE (Sales) OVER (ORDER BY Month)
= |

= Sa— : - == | 441AST_VALUE(Sa1e5{70VER (ORDER BY Month
@ @] Fr;‘ ‘cLag+ ROWS BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING)
e | 20 e | ven || 20 || 20 [ Morth | | Lest |
| 20 Fe [0 || 0 o |20 1[5 |
premen Ny e N 720N | ) 11 < —_— p—
=l fiL2e | E{'>1 mar || 30 || Feb [ 10 || 5
T e —
- - | Mar || 30 || 5 |
Default . I 7jn:en+ UNBOUNDED e — | 7
| RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW | /fﬂ ‘2 7 > e 51:} Lgij I 757“
/* TASK 3:
Find the Lowest and Highest Sales for Each Product,
and determine the difference between the current Sales and the lowest Sales for each Product
*/
SELECT
OrderID,
ProductID,
Sales,

FIRST_VALUE(Sales) OVER (PARTITION BY ProductID ORDER BY Sales) AS LowestSales,
LAST_VALUE(Sales) OVER (
PARTITION BY ProductID
ORDER BY Sales
ROWS BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING
) AS HighestSales,
Sales — FIRST_VALUE(Sales) OVER (PARTITION BY ProductID ORDER BY Sales) AS SalesDifference
FROM Sales.Orders;

-- Find the lowest and highest sales for each product
-|SELECT

OrderID, USE CASE
e Compare to Extermes

FIRST_VALUE(Sales) OVER (PARTITION BY ProductID ORDER BY { . .
LAST_VALUE(Sales) OVER (PARTITION BY ProductID ORDER BY 9 How well a value is performlng

ROWS BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING) Highest %
I FIRST_VALUE(Sales) OVER (PARTITION BY ProductID ORDER BY 9 relative to the extremes

MIN(Sales) OVER (PARTITION BY ProductID) LowestSales2,
hAx(Sales) OVER (PARTITION BY ProductID) HighestSales3
FROM Sales.Orders

WINDOW VALUE (ANLYTicAL) FUNCTTONS

Alow Access SP«.A:E‘c Valve $om anathac Doy

Previovs Value — LAG()
> Next Valve LEAD(
'F-r;‘f Valve FIRST_VALUE() 1
Last Valve —— LAST_VALUEO |

ression — Ay Dida Type
Epdsson ¥ “Time Series Al\ﬂlzjﬁis : MoM £ YoY
ORDER BY Required
. Option J “Time Gops Analysis - Cusfomer Reterdion
B T o gheit

Cmpaﬁs.'on Amlas.s-. Extreme R



_‘Advanced Level

12. 12:58:04 Subqueries can only be used from the main query
sreplt | AGGREGATIONS \ (
STEP2 | TRANSMORFATIONS

S1Ep2 | FuTeRwG
M T
SEPY | Jom IRRes
Result Types

(

Scalar Ro w_l
Subquery Subquery

lable
Scbquery

De.pe.nolanc'd

Non- Correlated
.Subq\ufg

\ Location |Clau£tsl

Correlated
Subque fa

QueRy

DweR Query

[sase)

c(,.(/1
g5
33

—
lable
Subquery

scalar has only one row and one value



https://www.youtube.com/watch?v=SSKVgrwhzus&t=46684s

SERVER CLIENT
PpCACHE  EED
\M w
~ ==« Guery
2f=IE]N SELETT
- FRom (- Jo—p WD RebulT
% %" Queky
B Disk &l e i
[Teme) |Cfu£6] . ¢ i rFkom -
— R sesa | RS SueQuery |« g
|AE1A . 1 e WHERE < SELECT ===
TopN  ToPN g FROM OROERS =
[emn]2 2 WHERE DATA AALYS
SALES SALES o )
- 2EE I
IHH! === {:)
ORDERS R ORBERSZ
L=1=T)
EEE
SERVER
%CACHE Npb Resull,
w
8 Disk %
(TEme] [eartioc) [vser]
ORDERS “3
| g
TopN TopM g
| s
s
SALES SALES O
23
IHH! CL== i:)
ORDERS R ORDERS2
L-1=1+
[ema] clean the cache
Subquery in - .
| SELECT Clause SELECT c.*, COALESCE(R.total, @) AS total_orders
FROM sales Customers c¢
Query LEFT JOIN (
. SELECT COUNT(C=) AS total, CustomerID
v FROM sales.Orders
SE’“:"‘;T . GROUP BY CustomerID

( SELECT column FROM t[jplel WHERE condition )AS alias

I
FROM tablel %

Sulaq.uery

Only Scalar Subqueries are allowed to be used

select avg(price) from sales.Products
u A Rover() ENLREIZ N 8F

J R

ON c.CustomerID

R.CustomerlID;

Subquery in
WHERE Clause
Comparison Operators

SELECT columnl, column2,...

FROM tablel

WHERE

>

R e el e T Ll e e e L

o}

Quer\/

column = ( SELECT column FROM table2 WHERE condition )

A

Subciuery



SELECT columnl, column2,... SELECT columnl, column2,...
FROM  tablel FROM  tablel

WHERE column < ALL( SELECT column FROM tablel WHERE condition ) WHERE column < ANY( SELECT colunn FROM tablel WHERE condition )
A A

NON-CORRELATED SUBQUERY CORRELATED SUBQUERY

A Subquery that can run independtly from the Main Query A Subquery that relays on values from the Main Query

Non-Correlated subguery Correlated subquery
DeFfinition Subquery is independent of the main query Subquery is dependent of the main query
Executed once and its result is used by the main query Executed for each row processed by the main query
Execution
Can be executed on its Own Can't be executed on its Own.
Easy to use Easier to read Harder to read and more complex
Performance  Executed only once leads to better Perfformance Executed multiple times leads to bad Performance
Usage Static Comparisons, Filtering with Constants Row-by-Row Comparisons, Dynamic Filtering

correlated subquery example.

g e e ——

F-- Show all customer details and find the total orders of each customer

-- Main Query
=ISELECT

(SELECT COUNT(*) FROM Sales.Orders o WHERE o.CustomerID = c.CustomerID) TotalSales
FROM Sales.Customers c

Correlated Subquery in How EXISTS Works?
WHERE Clause
EXISTS Operator &uery
’ For each row in
¥ Main Query
SELECT columnl, column2,... [ l
FROM  Table2-~------===--eeo.____ IZ Run Subquery I

|

WHERE EXISTS ( SELECT 1
FROM Tablel N No Result? I returns Value ? l

WHERE Tablel.ID = Table2.ID )

A y
; Row of Main Query Row of Main Query
is excluded X is included

Subauery



select =

from sales.orders o i:;;cza{es orders o
where exists( where exists(
select* from sales.Customers ¢ where Country='Germany' select 3 from sales.Customers c where Country='Germany'
and o.CustomerID= c.CustomerID an¢ o Custoneri0= c.CustomeriD
13. 14:18:08 Common Table Expressions (CTE) same memory cache. speed up
SERVER CLIENT,
P CACHE 2=
=4 s Query
AN\ s ey Z CTE Qe
sSK. SELECT.. WiTH Detals =)
2D ‘ \ FRom ORDERS L% As ( U
o] s | | | [ fsacer -
ORBERS ORDERS 1/ Jon Detats @ N
L B ) Jow Detals w &
MEeTA = 2 Query
TopN Torw l (L SELECT.. L——
EaHES T | From oRoeRs | | DATA AAL
= S5 == 10 Jow Déais
r = JON Details
\ Mml =[1= Jow Detals
OROERS 2 ORDERS2 @ ’
I N
== NeTA -
Cre
CIE
TyPeS
CTE
Sepd| Jow Cuety
v
None- Recursive Recurgive stepg [ AcerecATON nn
CTE CTE (Sum)
STEP3 l AGG‘}%%;HOUS wn ]
Standalone Nested __y
CIE CTE .
Standalone CTE Tadependenf Dependens @
] ) ™ CiE N Query -
termed {0
Defined and Used independently. -~ R R =
—| seERe— |~ | Bk
Runs independently as it's self-contained nan = v T

and doesn't rely on other CTEs or queries.


https://www.youtube.com/watch?v=SSKVgrwhzus&t=51488s

CTE
syhtax

WITH CTE-Name AS
(

SELECT P CTE @uer-y
FROM .. - CTE DeFinition -
WHERE ..

)

SELECT .. Lumel LU - L.vusuumer 1u
FROM [CTE-Name PR ‘cm&uer‘y
PRS- N You cannot use ORDER BY directly within the CTE
#1 CIE
T [ ResolT |
Tl —EEE
L
# CIE
e B QueRy
S:ES e | FAL
L/ ) ——= \ N RSO
oA~ “: wa |
#3CIE =
\\—l'“ o //: ~ |
L W N __+ —1—

Mu\ﬁple Standalone
CTEs

WITH [CTE-Namel AS
CTE Quer‘y (
- CTE Definition - SELECT ..
FROM ...
)
, |CTE-Name2' AS
(
CTE Query SELECT ..
- CTE pefinition - ETROM

SELECT ..
Guery FROM CTE-Namel
eTE °  JOIN CTE-Name2
WHERE ..



Nested CTE

CTE inside another CTE

A nested CTE uses the result of another CTE,

so it can't run independently.
Rethink and refactor your CTEs before starting a new one.

Don't use more than 5 CTEs in one query; otherwise,

your code will be hard to understand and maintain.

STANDALONE -CTE NESTED - CTE
+1CIE 0 #2 CIE (2
——— RESTT e —— e
@ | —EH— | |- | — EEE

Recursive CTE

Non-Recursive CTE
Self-referencing query that repeatedly processes

is executed only once without any repetition. data until a specific condition is met.

anchor is executed only once,then recursive add where. break condition

Msg 530, Level 16, State 1, Line 2
The statement terminated. The maximum recursion 100 has been exhausted before

Recursive CTE —
;yn’rax C' E l
WITH CTE-Name |AS Common Toble Bipression (CTE) is Temporary ,named (esvlt seb
( 1 v N of
SELECT . “that can be Used V\WH.plz—T;ms within the QQ,ené
FROM .. 2:;*‘:"
CTE Query L3 o _ I
- CTE DeFinition - UNION ALL
SELECT T 'Readab.l-‘ta B(CAK& do'dﬂ Cc@le! Queies ud'h Smnno( PiCCCS_
FROM |CTE-Name Ei"f;mwe Moaulaf;l-a: Peces are easg o manage, cvelop, andl self.Cortained.
WHERE [Break Condition]
) 7 ?e.u;abi\"\az Reduce 'Rcclum-.lanc‘uj n Q"“:j
_____________________________ (I?ecur‘éi\le: Tenations £ Logpmg. in SaL
a SELECT .. ‘
7t ey | iigiECTE_Name = %Sulh’i g is Ve lable bt cant be vsed $om multiple eries.

N
DonT Creade move than D CTE. w Cre Guery
— - i




WITH CTE_Emp_Hierarchy AS
(
SELECT
EmployeelD,
FirstName,
ManagerlD,
1 AS Level
FROM Sales.Employees
WHERE ManagerID IS NULL

UNION ALL

SELECT
e.EmployeelD,
e.FirstName,
e.ManagerID,
Level +1

FROM Sales.Employees AS e

INNER JOIN CTE_Emp_Hierarchy ceh
ON e.ManagerID = ceh.EmployeelID

)

SELECT *
FROM CTE_Emp_Hierarchy

14. 15:35:02 Views

CTE RESULT

A e i
I.Errployeeo_! Fr«;iNa—rel I71*-‘\¢:ar\a§er'l31 Lgﬂ

| | Frank ﬁ ;_RIULT_ ‘I. | — )

| | I J

L J

l_.;roTL 7‘| Level -1

[ | e
[ e

Mcroe || 2 || 3 |
Carol [ 3 ‘ [ 3
| — L S | S

Level - 2

r Carol

Level - 3

AY

/_ % SQL ScRve

- @ DESKTOP-84B8QBU\SQLEXPRESS (S

l = I Databases
+ 1 System Databases

DATABASE + 10 Database Snapshots
—_— + [ AdventureWorks2022
l l &l + @ AdventureWorksDW2022
Bl —]SalesDB
SCHEMA + 1] Database Diagrams

i

=/ ¥ Tables
cect_rom - System Tables
=

+ 17 FileTables

VIEW | -
+ 10 External Tables

l + ¥ Graph Tables

+ B SaIes.CustoIers

Sales.OrdersArchive
Sales.Products



https://www.youtube.com/watch?v=SSKVgrwhzus&t=56102s

Power BI T
Hi6H i e—
A o BRR [AL & | vew
" LAJeR
VigwA1 VIEw2 VIEW N ( EXTERVAL)
s N i ya I8
= “TABLES \ ﬂ / ﬁb s
Rewamionsu
el | LOGICAL | A | "
BUEs i
é %Rocmu&es E ( ConceprodL)
S FUNCTIONS ﬂ -
i o I |
DA Files =
Pacmions ? PHE:LCAL DA PHYSICAL
LoGs ’ jI Lagek
Ao INTERNAL)
BLOCKS '3%?3 (e
L(;td CACHES gm
VIEW | TABLE
No PersisTance Pecsisted D

Easé 1o Mairitoun
Slow rResponse

Read

VIEWS |

RE‘JUC& Qedunda%

in Moti-Queries

Tmproe Revsability.
wn Mutti- Quedies

Pexsisted LOQ\'Q

Need Yo Mafain
— CReme /MR-

Hard o Mainlain

Fast rReS‘Pof\Se

Store central, complex query logic in the database

P&'A / Write for access by muiltiple queries, reducing project complexity.
Cle
ReduCe Qedundamg
in 1 Quer 4
lmpro\e Revsabildy
n 4 Qu bOL - -
“é Command “~» CREATE VIEW VIEW-NAME AS
lemporaiy Logic (
_onthe Fiy - SELECT ..
_ , _.-» FROM ..
Query = WHERE ..
No Mainfenance

_ Adro C,\ea.nuP-

Central Query Logic

)



| VIEWS I

Y Vidluad Tabel based on esutt of Query withoud sivr-‘ng dafa.
O We vse Views to Persist Gomplex SQL Quua in Ditabage.

O Views aee bater than CIE - improves (wsab.‘l-‘la m multtiple Queries.

D Views are beMor than “lables - Flewble 4 easeto madlaine.

QO Store Cedtral Complex Business Pogic to bereused.

© Hide Cemplextily by oﬂzﬁng 'Pﬁcnclla Views 1o VseRt.
O Dda Secudly by hding sensifive rows 4 Colomns-

O Fle:.b:l.ig 4 Dynamic

O offer Jour chjects w Mdiple Langugges.

O Virtva lager (Deda Mals) in D Warcdhouses.

15. 16:36:40 CTAS and Temp Tables
CREATE TABLE AS SELECT

| “TARLES I

Structured Colleckion of Tida {ile Spreadshest (Columns 4 Rows)

— PERMANETT : Dt Live Por ever 1 Dadcbase.

'YPES L5 CREATE - INSERT
L CTAS : Create Table From a Quvery:

_EMPoRuﬁg- Data Live On\a c\uﬁ'ng +he Cession.

CTAS USE CASES

OPh“\i ze (PEfPOfmﬂﬂCQ : PC/SiST COMP‘OL SaL L°3¢¢ in(l:bk
G"-Crdffg SnﬂP5\fb+= Yo anwldse %\as and defa igues.

Adsartage 4 TEMpTables| Agfomafic Cleanvp o dokn abler Session ends



https://www.youtube.com/watch?v=SSKVgrwhzus&t=59800s

DDL

Statement

@uery

">CREATE TABLE NAME AS

(

SELECT

_.-» FROM
WHERE

t ' MyDatabase
- @ SalesDB

e

+

F

+
&
ms
F
H

+

Stores intermediate results in temporary storage i

within the database during the session.

The database will drop all temporary tables

Database Diagrams
Tables
System Tables
FileTables
External Tables
Graph Tables
B8 dbo.salesOrders
B8 Sales.Customers
BB Sales.Employees
M Sales.Orders
B Sales.OrdersArchive
BB Sales.OrdersTest
BR Sales.Products
Dropped Ledger Tables
Views
External Resources
Synonyms

TEMPORARY TABLES

once the session ends.

session then all gone.

CREATE/INSERT

+1 STEP

#. STEP

N
poen

ENE
CR ..\‘ WTA‘H *

BLE

| s
o |~ [
— | —

12
13
14
15
16
18
19
20
21
22
23
24
25
26
27
28
29

20

SELECT

INTO

New-Table

FROM ...
WHERE ...

SELECT

INTO #Orders
FROM Sales.Orders;

DELETE FROM #Order:
WHERE OrderStatus

SELECT
INTO Sales.OrdersT
FROM #Orders;

an of type NullReferenceException has been encountered. This may be caused by an extension

N

Sql Server

s
= 'Delivered’;

est

v # X
y @

erview (C Q

-

asql
SELECT.sql
on_DDLsql

#1 STEP

Object Explorer w

Connect v~

» X

L c

B localhost (SQL Server 17.0.1000.7 - FAR «
= Databases
= ¥ System Databases
+| il master
4 @ model
1 @ msdb
= @ tempdb

Tables
¥ System Tables
+ External Tables
+ Graph Tables

Temporary Tables
B dbo.#0rders

H dbo.#Orders

B8 dbo.#salesOrders

1] STEP

Query |— FEE

(Irls
(

Open log file

21_Temporary...gwang1 (66)) Aime

ME WM e

SELECT

INTO #salesOrders
FROM Sales.Orders;



16. 17:17:31 Compare Advanced Techniques

v SoBoueRy  CTE TMP CTAS \igw

SToRAGE : AEMORY <5 |} Disk B | } 3 10 STORAGE |
LIFE TiMe } _TEMPORARY | - PERMANENT :
WHEN DEETED | END of GueRy Weee—f DDL-DROP |
! L} ) 1
SCOPE - SWGLE- QueRY |1 MULTI - QUERIES 0
| — 1| L
?EUSAE\LI—\é LMTeDd o LwTed MeDIM_, _HIGH 4
1 Puce- | Query Mok, Puces -4 Query Aot 89:3;55“ ATt GUERIES
UP2DATE (A (A (S (5 (N

T NRERZR/ZRAF R, 1% CTAS 8 VIEW; RE—XEWE R FEH/CTE,

17. 17:27:04 Stored Procedures

PROCEDURE Syntax |

CREATE PROCEDURE ProcedﬁeName AS

BEGIN

stored Procedure
END

Stored Procedure
---- > EXEC ProcedureName

£H


https://www.youtube.com/watch?v=SSKVgrwhzus&t=62251s
https://www.youtube.com/watch?v=SSKVgrwhzus&t=62824s

18. 18:12:58 Triggers

Ruhs AFTER Event

AFTER

TINSTEAD OF

Runs During Event

[ DmL ' DoL | LOGGON
'17.‘55 s Triggers

TNSERT CRENIE
UPDATE AUER
DELETE DRop o

CREATE TRIGGER TriggerName ON TableName

WHEN ----- > AFTER

BEGIN
WHAT -——-->
END
Performance

INSERT, UPDATE, DELETE

sys SIETHEEAFIER:

1. E&AE (System Views) :
o XEREANES, EIiEHEIEEPEMESEHEE,

o {Fl0:
= sys,
= sSys
= sys,
= sys,
= sys,
= sys,
= sys
= sys,
= sys,

= sys,

tables : EREVIEEFHEFEE,

.columns : EHEEFEERZIGE,

indexes : ENEFFEESIEE,

databases : ENRRSEEE FRUFRFEEURE,

partitions : EESX{EE,

objects : ENAEUREFRIFFENSE (. B, =FEIES) .

.partition_schemes : EESTKAEZENEE ((RIEEEARN) .

partition_functions :@ EAETKERHFEE ((FEETFEAERN) .
filegroups : EESALERMER (RIEFEEERD) .
dm_db_stats_properties : EIEEEERHY, BTFEISETMEEESE (Eilzanhen) .

o XUENEZEHIZER, (RABEEEENE]., Bi1ESAL ServelEEESFN— T, SEHIET.


https://www.youtube.com/watch?v=SSKVgrwhzus&t=65578s

19. 18:23:42 Indexes

btree

{EF B-Tree Z3|INEZiH

- B{HEE: @Y B-Tree PEEHASEHRE
SELECT * FROM Products WHERE Price = 1.5;

-~ SEEEE: @l B-Tree HREEHSEEINMEIE
SELECT * FROM Products WHERE Price BETWEEN .5 AND 1.5;

-- HEFEIE: B-Tree ZESIRENLEE ORDER BY
SELECT * FROM Products ORDER BY Price;

- BUERUVR: EFBES I LIKE 2
SELECT * FROM Products WHERE ProductName LIKE 'A%";

SQL Server: Tt

SET STATISTICS IO ON;

SET STATISTICS TIME ON;
-- HiNGEEE LR
SELECT * FROM Products WHERE Price = 1.5;

Nrie oos

|5ffud'uf6' I Storage ' ‘ Functions I

C‘USTG(QA Index Qow&fo(e. Tndex Unique Tndex
Mon—UusTd ed L\J@L Columnstore Tndex Fildered Index



https://www.youtube.com/watch?v=SSKVgrwhzus&t=66222s
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Row 3| 3, Lisa . Taly 3\4% oo =
. g Dote Pager Tndex P
TREE SPACE v = |“ =
"3 02 A9 7
offset | 1o 18] %) 1
slow read fast write
:IDad‘a "_v le (mdf)
oy A
| |
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&/ Fesica 9, Robvert 10, olive 14, Sophia
7 Dowid 19,1&.‘&(5 19 . gomes | 17, Beain I
Deda Page Ddla Page Ddda Page Dadla Page
l HEAP = Table WITHOUT Clustered Index

id

Name |

1

Bob

Anna

20

>cans the entire table page by page and row by row,

searching for data.

Vone



INDEX PAGE B-TREE

(BALANCE TREE)

It stores key values (Pointers) to another page. Hierarchical structure storing data at leaves,
to help quickly locate data.

It doesn't store the actual rows.

Cluster
Tndex Poge
1:200
02-% M —1:201
= . 7200
y 1 H QOO 6-10 :20
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1:100 1-101 {:102 1:103
%- 1, Bk L, Jessca 11, TJames 16, Cmo
3 2, bna F. Dud 12, Lisa 17, B
2 ,CwYy 8, lowa 13, Danel 13, Sarah
&4, Gohn 9, Raved 14, Sophie 19, Andiew
5, Chis y ‘ 10, olvia_y 15,Ma1he-u’ . 20,7one >
Ddda Page Deda Page Deda Page Deda Page

Non-Clystered Tndex
Non-Clustered Tndex
Indec Lda
= Page \
Clugtered Index ' —

Tndex Tndex
& . e
TIndex L] [ :é:;-‘ {ﬁ,’;‘: Page _'P"se
Page ~

Rost Node

| 7= —
Tndex | | Tndex Tndev | | Indec
I\M paae i)agi i)aae Paae

Trtermedicte Inde Index _
Nodes Page \ ‘ Page Non-Clustered Tndex

»I«\p) I\A’—l Non-Clustered Tndex

‘ Daa a Daa | Die |2 Tndec
Leo.P Leve J P"ﬂeJ J Page J (paae‘l l Page ? i—\)‘—/_w
— 5

Page Page
.
dex In Tndex
L‘)‘/l — %:;: ggﬁ 'Pa;: Page

In. Tndex Tndec Tndex




Clustered Index I Non-Clustered Index I

B Separate structure with pointers to
DeFinition Physically sorts and stores rows e aas
e One Index per Table Mulfiple indexes are allowed
Indexes
S Faster Slower
Performance
Write Slower, due to potential data row Faster, since physical data order is
Performance reordering unaffected
$+oraﬂe = » e
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
Index Syntax I
Default is
NONCLUSTERED

v

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

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

i
NONCLUSTERED ‘

L tureWorksDwW2022 I

ase Diagrams

a Primary Key (PK) automatically creates a clustered index by default.

= rs
lBCustomers_CuslnmerlD I

Only ONE clustered index can be created per tahle




eB,C,D

ould not find stored procedure ‘A'.

-- Index will be used

A
~/
A,B
Leftmost Prefix Rule
-- Index won't be used
B Index works only if your query filters start from
AL G . ) . .
2 the first column in the index and follow its order.
3. XRIESE
bk B2EEZE| (Clustered Index) JES2EEZES| (Non-Clustered Index)
WIEGHE  HERESHETRE, HERSESINESS SEETERE, BEEnamhsistt
BB SHEREE— SREAUEEZA
EEE TEEE. He. BAkES M EE A
PR HIEHE N (ST RS | A BN EFRERES 6
TEER FEEFH SEEEES =i AEERS|

4. BT

BEEEES|

o BEZSINIMTTRE 8RR (Data Page) , 7 T =FHILIRAE.
» BEEREES N, REHE B+NEMMETREN TR, RALERANERE.
« UBET, #EFESES—E, AlbEaHy. STEErS.

|53 S|

« EEEFSINIHFEAE FSIE (Index Page) |, FEERETEIBFIVES.
- PEEEREFES I, EERERFS IR, AEBEIEANEIREET.
« BhEr T E0ERERS| (AILESTESINEN) | 81N ES RS T AENETEK.

EAEEERILE

RS I EES

M Employees WHERE LastMName = 'Smith”;

-- FRERESEFES INESTEER

SELEC

* FROM Employees WHERE HireDate BETWEEN "2022-81-981° AND '2823-81-81";




Rowstore Lndex
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-
é-)é’@
Query
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SEEEE
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s
| e,

2

Coiumns“bfe Inclex

=
lable
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Deda Page “Difa Page
nga PRSQ D:da P“g? Dda Paae
1:200 {:201 1: 202
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Dida Toge Dida Page Dida Poge

C1, Johm, Active]

[ 2, Satah, Inac'liv(-_l
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Feature
Storage organization
Access pattern
Query performance
Space efficiency
Use case
Write performance

Examples

Rowstore

Data stored row by row

Reads entire rows, even if only one column is needed

Optimized for single-row lookups

Stores data as-is; less compression

OLTP (transactional systems, frequent updates)

Faster writes (row-level operations)

Banking systems, e-commerce applications

3. Practical Example: When to Use Each

Rowstore Example (OLTP)

e Use when performing operations like:

o INSERT INTO Customers (ID, MName, Status) VALUES (...)

o UPDATE Customers SET Status = "Active' WHERE ID = 1
o DELETE FROM Customers WHERE ID = 2
* These operations are efficient in rowstore because the database can quickly find, update, or delete entire rows.

Columnstore Example (OLAP)

* Use when performing operations like:

o SELECT COUNT(*) FROM Sales WHERE Region = 'North America’

Columnstore
Data stored column by column
Reads only relevant columns
Optimized for column-based aggregations
High compression (e.q., dictionaries)
OLAP (analytical queries, aggregations)
Slower writes {column-based organization)

Data warehouses, reporting systems

o SELECT AVG(SalesAmount) FROM Sales WHERE ProductCategory = '"Electronics’
s These operations are efficient in columnstore because only the necessary columns are scanned, saving time and reducing I/O.

Definition

Stor
EJ.‘-Pic.i:?:.y

Read/Write
Opi-mlzahm

(Vo)
Efficiency

Best for ..

Use Case

Rowstore Index

Organizes and stores data
row by row

Less efficient in storage

Fair speed for read & write
operations

Lower (retrieves all columns)

OLTP (Transactional)

commerce, banking, Financial systems,
order processing

- High-frequency transaction
applications
- Quick access to complete records

Columnstore Index

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



Columnstore Index
Syntax

Default is
ROWSTORE

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

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

CREATE NONCLUSTERED INDEX IX Customers Country ON Customers (Country)
Rowstore |._... > - -

—

CREATE CLUSTERED INDEX IX Customers_ID ON Customers (ID)

CREATE NONCLUSTERED COLUMNSTORE INDEX IX Customers Country ON Customers (Country)
Columnstore | ... > - -

CREATE CLUSTERED COLUMNSTORE INDEX IX Customers ON Customersx -, NOT ALLOWED
I o TO USE

b COLUMNsS

Rules * You can't specific columns in Clustered Index Columnstore

Unique Index

Performance Ensures no duplicate values exist in specific column.

Benefits

Writing to an unique index is slower than non-unique. .
1. Enforce uniqueness

Reading from an unique index is faster than non-unique. 2. Slightly increase query perfromance
|
| Inaex >yntax I
Default is
NoT Unique
N

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

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

Index Allows

Duplicates 7 > CREATE INDEX IX Customers Email ON Customers (Email)

Duplica+es
are hot  ------3 > CREATE UNIQUE INDEX IX Customers Email ON Customers (Email)

Allmccsad




4L

lr;

Duplicates

in the columns will prevent creating a unique index.

Filtered Index Benefits

Anindex that includes onlyrows - Targeted Optimization

meeting the specified conditions - Reduce storage: Less data in the index

Filtered Index Syntax

CREATE [UNIQUE] [NONCLUSTERED] INDEX index name

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

WHERE [Condition]

. Rules | = You cannot create a filtered index on a clustered index.
= You cannot create a filtered index on a columnstore index.
When To Use I
OLrp /m
HEAP Clustered Index Columnstore Index
Fast Inserts For Primary keys For Analytical Queries
(For Staging Tables) If not, then for date columns Reduce Size of Large Table

Non-Clustered Index

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

Filetered Index Unique Index

Target Subset of Data
Reduce Size of Index

Enforce Uniqueness
Improve Query Speed




Index Xt kb

Heap (H#t5%)
o HH:RARERSIMRK, BIELEANFEEFR.
o IRt FEFEPEMARE=HEA (FlaniEets staging RBHLEMEL ) BT,
o FE EHMMEERRE LHEIERETAREENRFR; JEEETNMIERERSI
AR FHEERERE,
Clustered Index (R&E%35I)
o WH . RFSIENINFYEFERIBIET EEXKRXRRE-ITREERD,
o NA:BEATIE MRIFBLEE REEERTMERSCE/BHAERNF (HI
et (8] FR 51 g B #AS) .
o MM EEAE.ZEFRE. FFTINR KT,
o FE ABEAZEUNEREA/EH BEAINFSRERBT—BRESFERARMER
Columnstore Index (577 % 31)
o UiBR:1RIIER SEM, FXIFIEHEMRE,
o AN SHEEHR/OLAP = (KERMRE. k. A, seEF RV EFHEFMEKX
AMEFRH,
o JFE:X OLTP NEFHMERBHTES, AIAEEREIIFHERSISNES =,
Non-Clustered Index (FJEER&E % 5|)
o HHH: ML TFRIEMESISEH, S ERESHIETHES (REEZRID),
o {ANA:ATIEZRY, LERNE. BTFERE (JOIN)MFIKEEN WHERE/TIEEH
#5,
o MR:IMEIFEER; ATLLEN @55 (NCLUDE) BIEEBEEZRS B EIR,
o FE E¥WERSISEMEAFHMET A #RESERLIERESI,
Filtered Index (FF B E|)
o HBA: RFESIHERE— WHERE £4891T, K5I/, BE XA,
o AR H: B 28RN —1F & BRI TN A ‘Active' BI1T), BERARBIR/NHIR
SiZFEEHAMNEE,
o R EATHEEIRLATE ERMIEENRZIIEES.
Unique Index (ME—%&51)
o B 7EFRSIRBIEHIME— 4 (WA ENAEREM ) .
o N FERIULEIMEME— (FlanlFH—E, S§EH—NR), FERAZTZIINE
o FE M—MRESET ARSI,

KA SN

OLTP vs OLAP:OLTP 2N EFE MARERSI (X8 ) +INMERERSILNERESEE
;OLAP {Rm 576 LUE L KSERHIB 5 RS,

RENEREN R ESEERMEI (R ES), REREFRSIE (DFI]), BHER#EH INCLUDE &
MMIERFILUBEER,

B/ EFE ERERERFRS IBEHSEREERTRAF (fill factor) ; REERAIZERSILL
e EHEE,

@ THER/EARSISEHRITHER, MEER SREAFRSIEI



Hithix15: N FEEHFICCEERNT R, IERERSIRIRITH ARSI RE AT LURD T
AR ERTEIEMRSIINERE FRE W, £ FE5RHME—TaH 75 65 AME— 35 K BFH

1

BEKE,
o OLTP(E%ESFAE) EMBELFEFHRE, LEXEFRME/METERME MBI TE,
TR EFEE),

o OLAP(FELATALIE) RS MAMRMRLS, LB EXMRE. RITHAIIEL (5]

mEERR.BIECESEN ) .
e OLTP R_fl: BEMuEAL BT BRI S EFHR (BHR. BER )
o OLAP Rfil: 2T BN FEHNHEEB B FIMR /& RARE (KREHE. E52RE).

TNDEX MANAGEMENT

Monifor Index Usage &
—2] Monitor Missin Tndeves EI°

MoniTor Du\.’cJe Inclexes artl\?:.r
Update Statisics €2
—[5] Monitor Baamentations ©f

'Sys' System Schema
contains metadata about database tables, views, indexes..etc

lbl‘llllldlyl\l}'y IRPUNIYyue  15L115¢

RED 0 0 0

; Dynamic Management View (DMV) RED COLUMNSTORE (1) c1) g
provides real-time insights into Database performance and system health

rauvieiNaiie HUCAINaIIc




et e ey e — e ——— e
FROM sys.dm_db_missing_index_details C

Evaluate the recommendations before creating any index

Fragmentation Methods

Reorganize

Fr agmen tation - Defragments leaf nodes to keep them sorted
- "Light" Operation

- Unused spaces in data pages Rebuild

- Recreates Index from Scratch
- Data pages are out of order || _Heavy" Operation

-— Retrieve index fragmentation statistics for the current database
SELECT

tbl.name AS TableName,

idx.name AS IndexName,

s.avg_fragmentation_in_percent,

S.page_count
FROM sys.dm_db_index_physical_stats(DE_ID(), NULL, WULL, WULL, 'LIMITED') AS s
INNER JOIN sys.tables tbl

ON s.object_id = tbl.object_id
INNER JOIN sys.indexes AS idx

ON idx.object_id = s.object_id

AND didx.index_id = s.index_id
ORDER BY s.avg_fragmentation_in_percent DESC;

-- Reorganize the index (lightweight defragmentation)
ALTER INDEX idx_Customers_CS_Country

ON Sales.Customers REORGANIZE;

GO

-— Rebuild the index (full rebuild, more resource-intensive)
ALTER INDEX idx_Customers_Country

ON Sales.Customers REBUILD;

GO



iy

CALTER INDEX ... REORGANIZE

it TEMERE A TEERSEE (defragment/compact) |, HIESIAFERER, aF=R=E, ERAAER, 282 BEMNEAZERE
ECER EEKRE (FEEFESIEEETRAH) |, MAFFEFRD,

H=@EiR: £8FR, OFESAhEE58 (189t REBUILD /M)

FiHER: BEFSEESRIEH=2E2NGITEAE (=M FULLSCAN HSIHTEER) |

AAE: F3|EAREETFE (BENERAN: #ATE ~5%-30% 2E) ST ERSEETENTHHERE, SATEREr SimisE,

]

.ALTER INDEX ... REBUILD

o Hita: RIEERERS| (EARSUEFNRSISOREZEER)  BRirERs, EEWNS6E, TLAEE filfactor, EWE=E, BLT2E2ER2%I,

- EGEE: FLIEBSEALIERE (BiAT SQL Server FEEATUFMRESI WITH (ONLINE = ON)) , BHREESEERR, EEEE=EECRREETE,
- BEF#ER: GFiESOETER (EEHEsAE5HE)  EEEFIEEE /0,

- FIHER: ERSEHRSEANAIHEE GUASST 2R INGHER, BEEEEEH) |

« ARA: BRhE (EER: - 30%) SEETENCAESE, EEEFGIT SEET ASENSRMREER, IEEEEEREERTES.

AR (HRERE)

o BEA < ~5%: AIRIE,

o BH ~5%-30%: REORGANIZE (HIRESIASEEE, WERSFSZE) |

s BEA > ~30%: REBUILD (EF=HHEEIE0RAIMITESE) .

o AHES VSR #5E REBUILD (FERESIFISIEIESEEEIN) .

« NFROCEEOE=EECNEIEERF, 5t REORGANIZE; NREEESMEEEFRNESST, ik REBUILD,

EES

« REBUILD S£EU\EFigT (AETEREFHhITITRD .
* REORGANIZE F=AM8ER filifactor, tB-FEEIEERFEF; REBUILD ATLURE FILLFACTOR, SORT_IN_TEMPDB Sh&EM,

« WPIEEERS| (columnstore) RiEF, EREHENEZEL (FI%] REORGANIZE AILAAFF rowgroups, REBUILD NIs2E=27=E451E) |, FRLAR CCI RISFESE8HEE,

« EEFINEM REBUILD EiiHA BE/I0/MTERE, HENTESFELOSER ONLINE=ON (F30%) #dT.

MEFREEZES IB9EEH=E (88 sys.dm_db_index_physical_stats B9455) a3, FHALIEREIMERA REORGANIZE 2 REBUILD, s HFEmpE oo,

20. 20:20:31 Execution Plan

EXECULTION PLAN

Roadmap generated by a database s B(8) 2 8 @ @
oy .| Display Estimated Execution Plan (Ctrl+L)
on how it will execute your query step by step nceExceptio . by

CLENT

|

SELECT..
FRoM ...
Jom ..

Execudion
Plan

©b DAABASE ENGINE
T



https://www.youtube.com/watch?v=SSKVgrwhzus&t=73231s

2 e B M
SQLQuery2.sql - D..8QBU\Youtube (52))* + X Bl Misc
L Actual I/O Statistics

—JSELECT *
Actual Number of Batches

» 4

FROM FactResellerSales
* Actual Number of Rows for All Executions 60855
ORDER BY SaleSOr‘deI‘Number‘ —@+ Actual Number of Rows Read 60855
+ Actual Rebinds 0
0

+ Actual Rewinds

Actual Time Statistics
Defined Values [AdventureWorksDW2022].[dbo].[FactResellerSales).Pr
) Ot S n ] tered index, entirely or Iy a rang

160% <~ 4 b
T Results 2 Messages £ Execution plan
Query cost (relative to t..

Query 1:
SELECT * FROM FactResellerSales OR..
Clustered..
[FactRese..
SELECT Cost: 100.. ' 1
Cost: 0 0.048s Object [Aduen'ure?:\'orksD.WZO%z] [dbo]).[FactResellerSales).[PI
Sa

60855 of
60855 (10..

Index

Index name for the referenced abiect

iy
Clustered..
=

After creating a new index, check the execution plan to see if your query uses the index

— Types of S
‘(dw Index Seek RAGEmaaS
b,

Table Scan: Reads every row in a table.

|
gr_h,! Index Scan: Reads all entries in an index to find results.

A targeted search within an index,
retrieving only specific rows. 1% Index Seek: Quickly locates specific rows in an index.

nyr Join Algorithms
@ Nested Loops: Compares tables row by row; best for small tables.
-“’El Hash Match: Matches rows using a hash table; best for large tables.

Ei:] Merge Join: Merge two sorted tables; efficient when both are sorted.




“

NN SR SCLQuery3sql - D..8QBUWoutube (1) & X
=ISELECT Current connection parameters
s o |y
p.EnglishProductName AS ProductName, ——

Aggregate Status
SUM(s.SalesAmount) AS TotalSales tion failur

FROM FactResellerSales_HP s

» [

DESKTOP-84B8QB

JOIN DimProduct p
ON p.ProductKey = s.ProductKey
GROUP BY p.EnglishProductName :
Connection
Connection name
Connection Details

-ICREATE CLUSTERED COLUMNSTORE INDEX idx_FactReseller

ON FactResellerSales_HP

[FactRese..
Cost: 6 %

Execution Plan

5}

Understand how SQL executes your query

How many resources your query consumes?
Check if your new Indexes are used
Testing & Experimenting Indexes

SQL HINTS

Commands you add to a query to force the database
to run it in a specific way for better performance

INDEXES

Outdated Statistics

Too Many Indexes

CAN

TIPS | SQL HINTS
EXECUTION PLAN

1. Test hints in all project environments (DEV, PROD)
Increase Planing Time

as performance may vary.
Choose a suboptimal plan

2. Hints are quick fixes (Workaround not Solution)

You still have to find the cause and fix it.




AVOID

what is your goal???

OLAP

(Online Analytical Processing)

DATA WAREHOUSE (DWH)

OLTP

(Online Transaction Processing)
OLAP (andgticd)
SRS
\;ﬁ -®- B
~ i, [Dwd |7 [\& iy
/\_J

S|

ColuMnsroRe Thbex | CLUSTERED INDEX PK

o Fad D Fadl \

DLJ‘D—L ‘ “Q

CORL | Optimize REND Peormance ' COAL | Optimize WRITE Pedorimance

CROSS APPLY sys.dm db stats properties(s.object id, s.stats id) AS sp
When to Defragment?
<10% No Action needed

10 -30% Reorganize
>30% Rebuild



‘ Indexinﬂ S+r'a+egy |

e I Initial Indexing Strategy

Optimize Cptimize
Read Write
Performance Performance

Switch Large frequently
used fables into
ColumnStore

Clustered Index
Primary Keys

.

| #3 | | Scenario-Based Indexing

Identify Slow Queries

E Check Execution Plan

E Choose Right Index

n (Test) Compare Execution Plans

21:11:03 Partitions

' ﬁ_‘ Usage Patterns Indexing

n Ideniify frequently used Tables & Columns

E Choose Right Index

a Test Index

T# 4_| Monitoring & Maintenance

Monitor Index Usage

Monitor Missing Indexes

Monitor Duplicate Indexes
Update Statistics

Monitor Fragmentations

Funaction

i
{
f
[
CO|
@'»)

§
L
%
il ¢

[
)

FG.2024

v

Pactton 4

Scheme

FG-2025

FG-20%6

| > Par'h‘hon @ ‘

8 B Paitition @

Fite G-(oupa @

5 DtaFiles

4


https://www.youtube.com/watch?v=SSKVgrwhzus&t=76263s

fiSoundnes

-

Patition 1 | |
@ . < | | I >
"_UV\CT on 293-12-31 2094-12-31 2025-19-31
{ 4 { ™ . ]I' G 2 ll - ] :;-
?m'-i-f ‘Frc-r'ff 'r"”'rJ‘ Tion o farlition 9 (Pﬂ." Tion Y
?:;)S::; Q{2333$ Rows for 994 ROMIS Pd 205 s Prom 2026 onwad
- bage
LEFT A\
< | | | '~
Paihhon 2093 -12-31 2024-12-31 2025-19-31
Fonction < : | {
Sarhiliond Dotition Poddition 3 O, ditien L
(:) Partition | l
Scheme ga Ea Ea ga
FG-2024 FG-2025 FG_20%6
Fi\e GrouPs
(:)CI)dth;]eS
M
{¥ GOLDEN RULE
Always check the execution plan
to confirm performance improvements
FILEGROUPS when optimizing your query.

Logical container of one or more data files JRIR{T=I-X-NaleN[12]e]{e}¥=1q (=11 &

tolhelporganize partitions. then just focus on readability.
. 4 -]SELECT *
Functions on columns can block index usage FROM Sales. Customers
— - WHERE LastName LIKE '%GIld%'
-- Good Practice TIP
SELECT Avoid using leading wildcards, as they prevent index usage

FROM Sales.Customers
WHERE LastName LIKE 'Gold%'



22.

@TIPY

Use IN instead of multiple OR conditions

21:43:39 30x Performance Tips

#HH 1. BUEIRER (FETCHING DATA)

* o OSEBREEMEG) BAER CSELECT ', RIENMEBHALENS, BOMIBEHIILES,

* R AW ER) CDISTINCT #1 ORDERBY : ** IXUZEFHER K, REBXIEER — LRSS THRF
AHER,

* R MR AT PR A TR W FIEIER, £A TOP N (8 "LIMIT N') [R&IREIAI1TH, LR & e R E
B AL IR K E5UE,

#i## 2. T8 (FILTERING)

* I "WHERE FA 4B FERMS| LoEERERS] M XESEMRBBERLREE,

* SRR WHERE' FaI X35 R A E:* X5 M AR (40 "LOWER()'. "YEAR()) PR LRSI HIE .
Rk L BE K 5 FASEE &8 (40 "BETWEEN) ,

* Rt F RIS EERR (%) ** "LIKE '%keyword” ETixFI %S|, REHA LIKE keyword%",
*OEACIN BREZD OR Y AXR—FIHITEZ A OR FHIER, CIN BRIEFFE AW BB E ML

¥,

#H 3. & (JOINS)

* o IRARSERER RS #E A CINNER JOIN - ** "INNER JOIN' @HE M REH{E, "LEFT/RIGHT JOIN® 412,
'FULL OUTER JOIN' %18, IRIEMIEX RIEBR RS EHEREEKE,

* @A E X JOIN &% (ANSI Join) - ** £3 "JOIN (41 "INNER JOIN ... ON") k&=t "JOIN' CFROM
Table1, Table2 WHERE") B ;&M . B 5 F4# #11F .

* **7f ON FaHERMII ERIERS > NEEEE T QBRI sERIBIRFHEREMERE.

* O RRIEERN, HTEFEE > FRAFEASCTEEEERIRD KRRMITE, BIEIEEN S &,

¥ MHERREEN, ARGBEE N ARHBITREABRERE, BREREERERS 1M REE, "R EER
MITH, BRERAEXFEARTRS.

* *7F "JOIN' B 'OR &4 EE#H A 'UNION :** & "ON' FAIE& OR BE#EMNII AR, aJLIEERIF
HIFHAFAD 'INNER JOIN' &), A5 "UNION £H#H LR, rleEREFEITFMERE.

* T EARREEREE L (U0 "Nested Loops') F7E A ERH#H A SQL 127R:** FIEF A "OPTION (HASH JOINY
SRR EHAERERBCEEEE LEERATXRIREE, BEFHH MR,

##H 4. UNION

* B ARYEE, A UNION ALL' # "UNION :** "UNION ALL' ALK EHHIRE £, Bttt
‘UNION' (2347 "DISTINCT #4E) HEi®,

* »INREBH—LR A UNION ALL + "DISTINCT #4t "UNION :** 33 "UNION ALL' &R E#E
—/~4}&B "SELECT DISTINCT &, HBTEELLE#HE A "UNION' EE34,

### 5. & (AGGREGATIONS)

*ERRRBRENERAINFERS N TFEERTFLOANRBRENKRER, JEFEERSI T RIZNMEER
Fo

MR EHEFFREEFRTATREZ T N TFMESTHERRR, ATLUEMRENEREFRINDCER
ML RE S, MINRIRRERRE,


https://www.youtube.com/watch?v=SSKVgrwhzus&t=78219s

#H 6. &1, CTE (SUBQUERIES, CTE)

* »HERBHFEMSN, £EFER JOIN 2 CEXISTS', #&M A IN :* EXISTS W FARREEL IN B
B, BRNEEZKIE—ITEETNEMRSEILESDE, JOIN thidE 5 EXISTS tREHE N,

* G BIHRMTRZE > Gt ST, FRABEORK (0 AVG() OVER () EAHZ—REITEEFN
AF21T MAREEUHERMEAZ D "UNION ALL” 5%,

### 7. DDL (Data Definition Language)

* »*RE#MAEFEA VARCHARMAX) #ERE .~ FRAERBNBIEXRRNEEMNKE (1N
"VARCHAR(50)"), # R KHKE,

* > RATHEE A CNOT NULL :** FBA%I "NOT NULL' AHE S iR B M. BBt S F T A EHEZTE.,
*THREAMERTERETIR . REFTESYEMALRYE NETFEIENEATEEERMERAE
Ko

*CENMEERNAREUEERERS N REERT JOIN 24E, NHEHOIBRSIREMREREEE,

### 8. %35! (INDEXING)

* RN ERS M L MFESISEIE INSERT . "UPDATE' #1 'DELETE' £/, EA & X EFEEHATER
EEEHMAEXESL

* EHEEFBRRERNRS T REANRSRREFEHEZEHFIENE A RIENFHE,

* EREHRSEITER  BREARNILFFEERT. REBMBIESHAER, LERKAEMRITITI.

* EEREAMEERA MRS FHEP (EERER) A LRSI A LUV IOREFIREEAMERE.
O TFARR(MMEER), PEHIEHFNAINERERS > EEBIESIRMNIEFEMEES, e RBHTRIZH

IEMERE,

23. 22:24:25 Al and SQL
What can | help with?

Analyze the following SQL queries and generate a report on table and column usage statistics.
For each table, provide:

The total number of times the table is used across all queries.

A breakdown of each column in the table, showing:

The number of times each column appears.

The primary purpose of the column's usage (e.g., filtering, joining, grouping, aggregating).
Sort the tables in descending order based on their total usage.


https://www.youtube.com/watch?v=SSKVgrwhzus&t=80665s

¢ Projects__

@. | SQL Prjechs
! ,;
Waf?hf:&‘ﬂg % IE’T{ZST‘;’U SEm Dﬁ“ﬁf@fa

O:’gam’;}e 3 Struclure " (PR_PQ(C,, VUMWS-EH'IC' :Daj'a,, NA(\su;u %USM(SS G};cd?om,
L oEIL /EL—I_ ?foc:ssana |0 Basic Queries _oComplex Queries
L0 Data Archifecture o Dala Pflng 0 Window Functions
0 Dafa Integration —0 Simple Aaa«aq'hms o CTE
0 Dadla Ckansiﬂg 0 Subquery ) Subqucﬁd
—0 Dafa Load e Rﬂ.Pcﬂ.-.'a
—O Daj'a Moddma.

24, 23:21:04 Project: SQL Data Warehouse

'U SQL ‘Pr’ci“(d's

J - - i

A D | Exploddl = ¥

A \» - L WU - AAJ(H\(‘( a
wwc-hﬂus‘ng_ @\\3 = f,‘ e , Lfli/n Af‘fl [’T 'y

MOr’ganize, ST(udurc,‘Pan{c, "Undersland Didfa Aw wit Dugness Quaiions.
—OE-—'I-/EI:'- ?fOGSSinJ |_o Pasic Quere | o(or-w“-f- o -
0 Data Archifecture © Dala iotlng -0 Window Function:
—0 Data In'fcaraﬁon 0 Siwple Agaregator o CTE
0 Dadla Cleansing Lo Scbquery |_o Susqueres
—0O Data Load | o Reporls
0 Data Modeli I .



https://www.youtube.com/watch?v=SSKVgrwhzus&t=84064s&pp=0gcJCTAAlc8ueATH
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0 Tideqakd ———
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SR sty |
DATA WAREHOUSE 3| $
D, | S 1
A : . ; P~ (o)
subject-oriented, integrated, ! ETL
7,
time-variant, and non-volatile Daa %,‘ngq
collection of data in support of / T \ g’ﬁ/
management's decision-making process. a IS::j ﬁ:::j _
-— -_—
ExTRAG | RansFORM Load
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Data

Data
rﬂegraﬁon

Data
Llakehouse

Dota '
Mesh




Mu‘a“ion

Aichieclre

Definition

Objective

Object Type

Load Method

Data
Transformation

Data Modeling

Target Audience

«0

g)‘ Bronte I

Bronze Layer

Raw, unprocessed data
as-is from sources

Traceability & Debugging

Tables

Full Load
(Truncate & Insert)

None (as-is)

None (as-is)

- Data Engineers

S‘i'aac e
S'I'aac o
[
Stage =2 voutt || Vautt
Silver |—>

Gold | — @%

Silver Layer

Clean & standardized data

(Intermediate Layer)
Prepare Data for Analysis

Tables

Full Load
(Truncate & Insert)

- Data Cleaning

- Data Standardization
- Data Normalization

- Derived Columns

- Data Enrichment

None (as-is)

- Data Analysts
- Data Engineers

Gold Layer

Business-Ready data

Provide data to be consumed
for reporting & Analytics

Views

None

- Data Integration
- Data Aggregation
- Business Logic & Rules

- Start Schema
- Aggregated Objects
- Flat Tables

- Data Analysts
- Business Users



Analysing I_

Interview source systems

0

Bronze Layer

Coding

|

Data Ingestion

Validating

-

) Data Completeness &
Schema Checks

Docs & Version }7

Documenting

Experts Versioning in GIT
< Data Flow
v Silver Layer /" Data ntegration
4
Analysing Coding Validating Docs & Version

Explore & Understand

>

Data Cleansing

>

Data Comrrectness checks

Documenting

the Data Versioning in GIT
Data Model
‘ Gold Layer .-~ Data Catdl
’\‘ Data Flow

Analysing Coding Validating Docs & Version

Explore & Understand
the Business Objects

Wwith

Data Integration

N B
A™A

Moc]ule A

JANAS
\OA/

‘Bronze
) In 80.5.1:.

Data Integration Checks

Documenting
Versioning in GIT

—d | |
0—O
Module &

oK

o—> o k\

L\

Silver
“Clean.

O 0
o ,;_;O\ 1
O ©

Module C

Gold

)
“Business,,



DATA ARCHITECTURE

source Bronze <‘ silver I, ‘ golde ‘

business
ready data

Raw Data

|:> (Object Type:Tables I:_I‘
Load: 1 [
Object Type: Tables

PBI
A = Batch Processing Load: ﬁ:lig‘;;we: Views [ !
ML

J
(10|

CRM

+ Full Load T
+ Truncate & Insert + Batch P i f
e * Full Load = Data Infegrations
No Transformations » Truncate & Insert 9
* Aggregations
Data Model: None (as- Transformations: + Business Logics
is) -
+ Data Cleansing Data Model: Q
. + Data Slandafdlz_almn « Star Schema
Object Type: C3V Files . Dal; Mormalization « Flat Table
Interface: Files in Folders « Derived Columns + Aggregated Table Ad-hoc SQL query

» Data Enrichment

Data Model: Mone (as-is)

https://github.com/DataWithBaraa/sqgl-data-warehouse-project?tab=readme-ov-file
https://aithub.com/DataWithBar: |-data-wareh -project.qit
https://github.com/DataWithBaraa/sqgl-data-warehouse-project/blob/main/docs/naming _conventions.md

https://www.markdownguide.org/cheat-sheet/

+ W Storage

Security GO
Users |CREATE SCHEMA silver;

+ il Roles L
Wovsess 50
@ db_accessadmin CREATE SCHEMA gold;

b_backupoperator
reader GO

separate batches when working with multiple SQL statements



https://github.com/DataWithBaraa/sql-data-warehouse-project?tab=readme-ov-file
https://github.com/DataWithBaraa/sql-data-warehouse-project.git
https://github.com/DataWithBaraa/sql-data-warehouse-project/blob/main/docs/naming_conventions.md
https://www.markdownguide.org/cheat-sheet/

Business Context & Ownership

Who owns the data?

What Business Process it supporis?

System & Data documentation

‘ Data Model & Data Catalog

Architecture & Technology Stack

How is data stored?
(SQL Server, Oracle, AWS, Azure, ...)

What are the integration capabilities?
(AP, Kafka, File Extract, Direct DB, ...)

Extract & Load

Incremental vs. Full Loads 2

Data Scope & Historical Needs

What is the expected size of the extracts?

Are there any dala volume limitations?

How to avoid impacting the source
system’s performance?

authentication and authorization
(tokens, SSH keys, VPN, IP whitelisting, ...)

e ——

Sources -
Bronze Layer

—»  Crm_sales_details
‘_ : > cm_cust_info
CR . crm_prd _info

» erp_cust azi2

'ﬁ > erp_loc_alll

ERFJ__‘

»  erp_px_cat_giv2

Silver Layer Gold Layer

crm_sales details

» fact sales

crm_cust_info

crm_prd_info
dim_customers

erp_cust az12
- dim_products

erp_loc_alll

CRM: Customer Relationship Management (B xR EH), FEEEFERNEINRS.

ERP : Enterprise Resource Planning (f2b &Rt K), EATFEEE L RER R FREMNRS.



Product Categories

Current & History Product Infromation - erp_px_cat giv2
Transactional Records about crm,prd_info .id
Sales & Orders — prd_key T T e T PRDOUCT
- crm_sales_details PRDOUCT ' : ' Extra Customer Information (Birthdate)
prd_key — i : erp_cust_az12
cst_id kussge . Customer Information cid
SALES crm_cust_info : : CUSTOMER
—cst id g :
cst_key *—-—-— Location of Customers (Country)
CUSTOMER : ©  erp_loc_a101

cid
CUSTOMER

25. 24:32:54 Project DWH | Bronze

«

Bronze Layer |

Analysing Coding Validating Docs & Version
InleMewEigz:fse System ) Dofa Ingestion ) Data Completeness & ) Data Documenting

Schema Checks Versioningin GIT

26. 25:10:09 Project DWH | Silver

Data Flow
Silver Layer I /" Data Integration

Analysing Coding Validating
Expl t
= or?hi gg?g“ S ) Data Cleansing ) Data Comectness Checks

9.

A

Docs & Version

Datc Documenting
Versioning in GIT

Check Quality Write Data Insert into
Of Bronze ) Transformations ) Silver



https://www.youtube.com/watch?v=SSKVgrwhzus&t=88374s
https://www.youtube.com/watch?v=SSKVgrwhzus&t=90609s&pp=0gcJCTAAlc8ueATH

(METADATA COLUMNS |

Extra columns added by data engineers
that do not originate from the source data.

create_date : The record's load timestamp.
update_date: The record's last update timestamp.
source_system: The origin system of the record.

file_location: The file source of the record.

Quality Check
A Primary Key must be unique and not null]

27. 26:47:46 Project DWH | Gold

Data Model

Gold Layer -~ Data Catalog
o Data Flow
.y
Analysing Coding Validating Docs & Version
Explore & Understand ) " ) ) Documenting
the Business Objects Data Integration Data Integration Checks Versioning in GIT

Build the Choose Type Rename
Business Object ) Dimension vs Fact ) to friendly names



https://www.youtube.com/watch?v=SSKVgrwhzus&t=96466s

Concq:‘fump

B

Dedan Mode)
CusToMERS
CusTOMERS e
CusTOMERS Cust ID ‘ -
First Nawc ORDERS i‘ﬂ.”u Yo {17)
Last Name o ST Namg : Vavchar (20
%‘ ORDERS "f_\ g;:: Iéﬁ ORDERS
' E Prod ID Orders. T 1eger
Cost_1D: I+ X
PRooudls, PRoduers  [¥ crtr ok <
‘.C':T:gorg {PRODUCE
rPfOJ_IB Lateger
Mame : Varchar ()
Caegotgys darchor (7
(BIG PICTURE (BLUEPRINT] [ IMPLEMENTATION |
: V|
SNowFLAKE SCHEMA

..STM SCHEMA

r “Dﬂ =R o

i = Ral”
\ / “']/ —In /E_J ™[]
FAC FACT
D.ﬂ/ fou] = N B
‘ l > DM \ l_ 'D'l}\ =
= - DIM )

.'D\M
Simple & Easy

Large Datasets

Descriptive information Quantitative information

that give context to your data. that represents events

Who? What? Where?

How much? How many?



LEFT JowN

gold-dlm_cust@mers g°|d_fact_sa|es gold.dlm_products
customer_key '

PK order_number /—* PK product key
customer_id

FK1 | preduct_key po—" product_id
customer_number FK2 | customer_key product_number
first_name order_date product_name
last_name shipping_date category_id
country due_date category
marital_status sales_amount subcategory
gender quantity maintenance
birthdate .
price cost

country product_line

SaleaLCaIcu lation start_date



28. 27:41:51 Project: Exploratory Data Analysis (EDA)

) ® Database Snapshots FIRSTROW = 2, ./ Restore Database - Data\
- . FIELDTERMINATOR = ', |
T #1 OPTION 0 Reacy

gl TABLOCK

Create Project Database By Running a Script]
=W DEWareRouse AN AN TIcs2 T Ootons

Database Diagrams TRUNCATE TABLE gold.dim_g

i GO
#2 OPTION .
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