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What is the Relationship?
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VISUALIZATIONS > FIELDS

n o
r ~ Search

Filtering by state Be =i

stor_address
stor_id
stor_name

I wa Axis zip

state

Legend
OR
Add data fields here

Value

=]

Count of stor_id

L
. Tonlting
123 stor_id v | AB- stor_name v | ABc stor_address v | AB city

Eric the Read Books 788 Catamaugus Ave. Seattle WA 98056
7066 Barnum's 567 Pasadena Ave. Tustin CA 92789
7067 News & Brews 577 First St. Los Gatos CA 96745
_ Doc-U-Mat: Quality Laundry and Books | 24-A Avogadro Way | Remulade | WA | 98014
7896 Fricative Bookshop 89 Madison St. Fremont CA 90019
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Gl VISUALIZATIO
Filtering by stor _id — =Y B
T stor_id qty -
v
123 stor_id |~ | AB ord_num [~| = ord_date [~] 12 aty [~ ] a8 7131 130 7
6380 6871 14/09/1994 12:00:00 AM 5 Net 7066 125

6380 722 13/09/1994 12:00:00 AM
: /05/ 7067 90
| 8042 80 |
7896 60 stor_id
6380 8 aty
TOtaI 493 DRILLTHROUCG
N914008 14/09/1994 12:00:00 AM 20 Net
N914014 14/09/1994 12:00:00 AM 25 Net Cross-report
P3087a 29/05/1993 12:00:00 AM 20 Net L 4 off O—
P3087a 29/05/1993 12:00:00 AM 25 Net __ -
P3087a 29/05/1993 12:00:00 AM 15 Net 60 PS3333
P3087a 29/05/1993 12:00:00 AM PS7777
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No Filtering s

Sl =
123 stor_id ~ | A8 ord_num - ECl) ord_date - 123 qty |Z| AB. payterms ~ | AB title_id A v m - g
—_ >
6380|6871 14/09/1994 12:00:00 AM 5 Net 60 BU1032 r - - ol T . B Sales
~N
m
6380|722a 13/09/1994 12:00:00 AM 3 Net 60 PS2091 >
State qty a - » M H ord date
7066 | A2976 24/05/1993 12:00:00 AM 50 Net 30 PC8888 o
. Zz B ord num
7066 | QA7442.3 13/09/1994 12:00:00 AM 75 ON invoice PS2091 wn
7067 | DA482 14/09/1994 12:00:00 AM 10 Net 60 PS2091 C A 493 B payterms
7067 | P2121 15/06/1992 12:00:00 AM 40 Net 30 TC3218 = qty
7067 |P2121 15/06/1992 12:00:00 AM 20 Net 30 TC4203 O R 493 M > storid
7067|P2121 15/06/1992 12:00:00 AM 20 Net 30 TC7777 B title id
7131 |N914008 14/09/1994 12:00:00 AM 20 Net 30 PS2091
e ¢ WA 493 4+ B Stores
7131|N914014 14/09/1994 12:00:00 AM 25 Net 30 MC3021 i 1
7131 P3087a 29/05/1993 12:00:00 AM 20 Net 60 PS1372 Total 493 Wty
7131|P3087a 29/05/1993 12:00:00 AM 25 Net 60 PS2106 state
7131|P3087a 29/05/1993 12:00:00 AM 15 Net 60 PS3333 B stor_address
7131|P3087a 29/05/1993 12:00:00 AM 25 Net 60 PS7777 W > storid
7896 | 002299 28/10/1993 12:00:00 AM 15 Net 60 BU7832 ] sernere
7896 | TQ456 12/12/1993 12:00:00 AM 10 Net 60 MC2222 ol
7896 | X999 21/02/1993 12:00:00 AM 35 ON invoice BU2075
8042 | 42311922 14/09/1994 12:00:00 AM 15 ON invoice MC3021 L l
8042 | 42311930 14/09/1994 12:00:00 AM 10 ON invoice BU1032
8042 |P723 11/03/1993 12:00:00 AM 25 Net 30 BU1111
8042|QA879.1 22/05/1993 12:00:00 AM 30 Net30 PC1035
183 stor_id v] AB- stor_name ~ | AB. stor_address v | AB. city ~ | AB. state E 123 zip -
6380| Eric the Read Books 788 Catamaugus Ave. Seattle WA 98056
7066| Barnum's 567 Pasadena Ave. Tustin CA 92789
7067| News & Brews 577 First St. Los Gatos CA 96745
7131| Doc-U-Mat: Quality Laundry and Books 24-A Avogadro Way Remulade WA 98014
7896/ Fricative Booksho 89 Madison St. Fremont CA 90019
p
8042| Bookbeat 679 Carson St. Portland OR 89076
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Lookup

7066 | A2976 24/05/1993 12:00:00 AM 50 Net 30 PC8888
7066 |QA7442.3 13/09/1994 12:00:00 AM 75 ON invoice PS2091
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Relationship means Filtering

| Sales o | Stores

=4 ord_date T city
=1 ord_num £ state
1 payterms ™1 stor_address

1 qty " stor_id
" stor.id "1 stor_name
71 title_id ™ zip
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Filtering one table by another

ABc stor_name

Eric the Read Books

Izl ord_date Izl 123 qty Izl A8 title_id
14/09/1994 12:00:00 AM BU1032
13/09/1994 12:00:00 AM PS2091
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Tables can filter each other through the relationship

123 stor_id v | A% stor_name ~ | AB- stor_address ~ | B city ~ | B state ~ | 123 zip -
_ Eric the Read Books |788 Catamaugus Ave. |Seatt|e WA | 98056
7066 Barnum's 567 Pasadena Ave. Tustin CA 92789

7067 News & Brews 577 First St. Los Gatos CA 96745
_ Doc-U-Mat: Quality Laundry and Books |24-A Avogadro Way | Remulade WA | 98014
7896 Fricative Bookshop 89 Madison St. Fremont CA 90019

FIELDS
Y = < 123 stor_id ~ | AB ord_num - Eé ord_date ~ |23 qty ~ | A8 payterms ~ | ABc title_id A
r -— = E 6871 14/09/1994 12:00:00 AM 5 |Net 60 BU1032
Sales
state q‘ty = = 722a 13/09/1994 12:00:00 AM 3 |Net 60 PS2091
a » M & ord_date 7066 A2976 24/05/1993 12:00:00 AM 50 [Net 30 PC8888
C A 2 7 5 B ord_num 7066 QA7442.3 13/09/1994 12:00:00 AM 75 [ON invoice PS2091
S B payterms 7067 DA482 14/09/1994 12:00:00 AM 10 |Net 60 PS2091
_ 5 gty 7067 P2121 15/06/1992 12:00:00 AM 40 |Net 30 TC3218
0 gephd 7067 P2121 15/06/1992 12:00:00 AM 20 [Net 30 TC4203
[ WA 1 38 I Values B titeid 7067 P2121 15/06/1992 12:00:00 AM 20 |Net 30 TC7777
N914008 14/09/1994 12:00:00 AM 20 |Net 30 PS2091
TOta I 49 3 state X EBE Stores
N914014 14/09/1994 12:00:00 AM 25 |Net 30 MC3021
qty Bty P3087a 29/05/1993 12:00:00 AM 20 |Net 60 PS1372
state P3087a 29/05/1993 12:00:00 AM 25 [Net 60 PS2106
DRILLTHROUGH B stor_address P3087a 29/05/1993 12:00:00 AM 15 |Net 60 PS3333
M storid P3087a 29/05/1993 12:00:00 AM 25 [Net 60 PS7777
Cross-report =
] Sermeme 7896 Q02299 28/10/1993 12:00:00 AM 15 |Net 60 BU7832
L -— .| off O— =
B zp 7896 TQ456 12/12/1993 12:00:00 AM 10 |Net 60 MC2222
Keep all filters 7896 X999 ON invoice BU2075

Oon —@
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Cardinality of the Relationship?
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Cardinality in the relationship

| Sales o | Stores

=4 ord_date T city
= ord_num 1 state
H payterms

1 qty e stor_id
" stor.id "1 stor_name
71 title_id ™ zip
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Unique values

ord_num |~ | ord_date z qty E
6380 | 6871 14/09/1994 12:00:00 AM 5 Net60
6380 |722a 13/09/1994 12:00:00 AM 3 Net60

7066 |A2976 24/05/1993 12:00:00 AM 50 Net 30
QA7442.3 13/09/1994 12:00:00 AM 75 ON invoi
7067 |D4482 14/09/1994 12:00:00 AM 10 Net 60
7067 |P2121 15/06/1992 12:00:00 AM 40 Net 30
7067 |P2121 15/06/1992 12:00:00 AM 20 Net30
P2121 15/06/1992 12:00:00 AM 20 Net30
N914008 14/09/1994 12:00:00 AM 20 Net30
N914014 14/09/1994 12:00:00 AM 25 Net30
P3087a 29/05/1993 12:00:00 AM 20 Net 60
P3087a 29/05/1993 12:00:00 AM 25 Net 60
P3087a 29/05/1993 12:00:00 AM 15 Net 60
P3087a 29/05/1993 12:00:00 AM 25 Net 60
7896 |QQ2299 28/10/1993 12:00:00 AM 15 Net 60
7896 |TQ456 12/12/1993 12:00:00 AM 10 Net 60
7896 X999 21/02/1993 12:00:00 AM 35 ON invoi
8042 142311922 14/09/1994 12:00:00 AM 15 ON invoi
8042 142311930 14/09/1994 12:00:00 AM 10 ONinvoi
8042 |P723 11/03/1993 12:00:00 AM 25 Net30
QA879.1 22/05/1993 12:00:00 AM Net 30

TABLE: Sales (21 rows) COLUMN: stor_id (6 distinct values)

¥ @rad_reza INn /rezarad

} payterms z title_id

FIELDS

BU1032
PS2091
PC8888 « 88 Sales
ce PS2091
PS2091
TC3218
TC4203
TC7777

& ord_date
ord_num
payterms

aty

stor_id
PS2091

MC3021
PS1372
PS2106
PS3333
PS7777
BU7832
MC2222
ce BU2075

title_id

FIELDS

| stor_name ~| stor_address |~ cty [~] state [~ zip  [~]
6380 | Eric the Read Books 788 Catamaugus Ave. Seattle WA 98056
CA
CA g8 Sales

7066 | Barnum's 567 Pasadena Ave. Tustin

7067 | News & Brews 577 First St. Los Gatos

Remulade WA 98014
CA 90019

Bookbeat 679 Carson St. Portland OR 89076 ay.
ce BU1032 state

7131 | Doc-U-Mat: Quality Laundry and Books
7896 | Fricative Bookshop

24-A Avogadro Way g2 Stores

89 Madison St. Fremont

ce MC3021

BU1111 stor_address

PC1035 stor_id

stor_name

TABLE: Stores (6 rows) COLUMN: stor_id (6 distinct values)
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Cardinality

* One to Many
* Many to one

* One to One

* Many to Many
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Active or Inactive Relationships?
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If you have more than one relationship between two
tables, only the first one is active

= FactlnternetSales

> ProductKey
OrderDateKey

2. DueDateKey

Cpimdae ] S sgpateey
DateKey - > CustomerKey
FullDateAlternateKey >, PromotionKey

>. DayNumberOfWeek 2. CurrencyKey
EnglishDayNameOf\ > SalesTerritoryKey

e e L Rl _ /AL

SalesOrderNumber
> SalesOrderLineNumk
> RevisionNumber
> OrderQuantity
> UnitPrice

S Evtended Amniint

Inactive Relationship

v

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Role Playing

¥ @rad_reza

1 DimDate

DateKey

FullDateAlternateKey
>. DayNumberOfWeek

EnglishDayNameOfV

™1 Ship Date

~

—_

DateKey

FullDateAlternateKey
>. DayNumberOfWeek
EnglishDayNameOfW\

INn /rezarad

https://radacad.com

1 FactinternetSales

>, ProductKey
OrderDateKey
>. DueDateKey

ShipDateKey

>. CustomerKey

>. PromotionKey

2. CurrencyKey

>. SalesTerritoryKey
SalesOrderNumber

>. SalesOrderLineNumk

>. RevisionNumber

2. OrderQuantity

>. UnitPrice

> EvtendedAmaoniint

¥ @radacad_com
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The Direction of Relationships
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¥ @rad_reza

What is the meaning of the direction of the
relationship

] DimCustomer

CustomerKey

>. GeographyKey

CustomerAlternateKze

Title

INn /rezarad

ProductKey
>. OrderDateKey
>. DueDateKey
>. ShipDateKey

CustomerKey
>. PromotionKey
>, CurrencyKey

= DimProduct

Single Direction relationship only allows filtering from one table to the other one
Example: DimCustomer can filter FactinternetSales

https://radacad.com

¥ @radacad_com

ProductKey

ProductAlternateKey
ProductSubcategory
WeightUnitMeasure(

W
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¥ @rad_reza

You can change the direction

] DimCustomer

CustomerKey

>. GeographyKey

CustomerAlternateKze

Title

INn /rezarad

 FactinternetSales

ProductKey

>. OrderDateKey
>. DueDateKey
>. ShipDateKey
CustomerKey
>. PromotionKey
>, CurrencyKey

7 DimProduct

ProductKey

both-directional relationship pass the filter in both ways

https://radacad.com

¥ @radacad_com

ProductAlternateKey

ProductSubcategoryt

WeightUnitMeasureC

v

[ P N vy g |

In /company/radacad



Caution! Use Many to Many relationship
these rare y Both-.directio.nal re.latio.nship

Inactive relationship without the
d ﬂd Cd FEfL ‘ |y UseRelationship measure
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Relationship with multiple
columns

YW @rad reza INn /rezara d https://radacad.com W @radacad_com

In /company/radacad






Data preparation

The first and foremost important task in Power Bl
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1_Date

Id

Date

Day

Day_of _‘Week
Markh
Monkh_Mame
Quarker
Quarter_Mame

Year

Fact_Sales
Dake_Id
Store_Id
Product_Id
Uniks_Sold

Dim_Store
% Id
Skore_Mumber
State_Province
Country

Dim_Product
7 Id
EAN_Code

Product_hane
Brand

Product_Category

Reporting
database
diagram



You need a different layout

* You cannot use the table layouts as it is in the operational system or
transactional database

* There should be a much simpler yet more effective layout for Power Bl
modelling.
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You don’t have just one single table!

Not all tables are the same!

There are Some tables should be used as slicers
two types Of Some tables should be used as value
tables

Tables that are used as slicer should filter
those tables that should be used as value

We need to build a different Diagram
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What is @ Dimension Table and
Why Say No to a Single Big Table

¥ @rad_reza IN /rezara d https://radacad.com W @radacad_com In /company/radacad



You don’t have just one single table!

Not all tables are the same!

There are Some tables should be used as slicers
two types Of Some tables should be used as value
tables

Tables that are used as slicer should filter
those tables that should be used as value

We need to build a different Diagram
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Two types of fields

Fields from a Dimension table are always used for slicing and

dicing data of other tables (either through filters or slicers, or through
axis or legend of the same visual), We call these

fields, Descriptive fields.

Fields that are the VALUE part of a visualization (not for table, and a
few other visuals), and sliced and diced by descriptive fields, often
aggregated are FACT fields.
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Descriptive fields

SalesfAmount by LastName
SalesAmount by EnglishEducation

I 10M

&M
Bachelors Partial Graduate High School  Partial High
College Degree School

Xu

Martinez

Gonzalez

Diaz
Sanchez
Hemandez
: &M
Garcia
Perez
Tomres A
Rodriguez
Kumar
Dominguez
Martin

Lopez

Ramos oM

Moreno

g
5
E 7

SalesAmount by Gender

oM 5M 10M 15M

Shan
MNavamro
Ortega
Munoz
Alvarez
Vazquez
Suarez
Raji

Xie

Ross
Serrano
Mehta

Romero

IS
=
[=1
L
=

0OM 0.2m
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Golden Rule: Fact and Descriptive Fields Not in
the Same Table!

¥ @rad_reza

[~ [~ [~ [~ -] [~ [~ [~ -
Jon Yang Bachelors M M 8/04/1966 90000 4892 4
Eugene Huang Bachelors g M 14/05/1965 60000 4903 2
Ruben Torres Bachelors M M 12/08/1965 60000 1075 6
Christy Zhu Bachelors s F 15/02/1968 70000 4891 3
Elizabeth Johnson Bachelors 5 F 8/08/1968 80000 1743 2
Julio Ruiz Bachelors s 1 5/08/1965 70000 1718 10
lanet Alvarez Bachelors 5 F 6/12/1965 70000 1957 5
Marco Mehta Bachelors M M 9,/05,/1964 60000 3698 10
Rob Verhoff Bachelors 5 F 7/07/1964 60000 3508 9
Shannon Carlson Bachelors s 1 1/04/1964 70000 4139 7
Jacquelyn  Suarez Bachelors 5 F 6/02/1964 70000 3423 7
Curtis Lu Bachelors M M 4/11/1963 60000 4488 2
Lauren Walker Bachelors M F 18/01/1968 100000 3820 9
lan Jenkins Bachelors 1 1 6/08/1968 100000 2581 1
Sydney Bennett Bachelors 5 F 9/05/1968 100000 2033 1
Chloe Young Partial College S F 27/02/1979 30000 3821 2
Wyatt Hill Partial College M M 28/04/1979 30000 3430 1
Shannon Wwang High School S F 26/06/1944 20000 1324 2
Clarence Rai Partial College 5 M 9/10/1944 30000 1523 8
Luke Lal High Schoal s M 7/03/1978 40000 1209 10
Jordan King High School S M 20/09/1978 40000 2808 10
Destiny Wilson Partial College S F 3/09/1978 40000 3732 2
Ethan Zhang Partial College M M 12/10/1978 40000 1765 7
Seth Edwards Partial College M M 11/10/1978 40000 4441 7
Russell Xie Partial College M M 17/09/1978 60000 4611 4
Alejandro Beck Partial High School ™ % 23/12/1945 10000 4195 6
Harold Sai Partial College 5 1 3/04/1946 30000 3392 5
lessie Zhao Partial College M M 7/12/1946 30000 1284 1
azil LTS [N R | R na - aa frnalanar LY T

INn /rezarad

https://radacad.com

W @radacad_com
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Say No to a Single Table Including Everything!

* Maintenance of such a big table would be always a challenge. Every
time you bring a new set of fields, you have to combine them into this
table.

* The level of details stored in this table is dependent on the fields in it.
If you bring new fields, you need to store more details! This is also a
maintenance problem.

 Combining is not always possible! What if you also want to bring a
budget into the same table? most of the time is not possible, because
you may not have the budget data in the level of customer, you may
have it only at the level of the month, and product. then you end up
with multiple very large tables.
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Maintenance Challenge

| Yang Bachelors I I 8/04/1966 ]

|Eugene Huang Bachelors 5 T 14/05/1965 60000 3400 10 ABC34 Green |
|Ruben Tarres Bachelors I I 12/08/1965 60000 4116 1 Xyz12 Red |
| Christy Zhu Bachelors 5 F 15/02/1968 10 XYZ13 Red |
|Elizabeth Johnson el o oo 1020 i 1 ABC3S Green |
|Julio Ruiz High maintenance: Every time, you need to combine new fields XYZ13 Red |
|Janet Alvarez into this table. 4 X¥Z14 Red |
|Marco Mehta . - 3 ABC36 Green |
|Rob Verhoff Bachelors 5 F 7/07/1964 60000 3859 4 Y714 Red |
|Shannon Carlson Bachelors 5 T 1/04/1964 70000 3175 4 XYZ15 Red |
|Jacguelyn  Suarez Bachelors 5 F 6/02/1964 70000 3103 4 ABC3T Green |
| Curtis Lu Bachelors %] T 4/11/1963 60000 1235 1 XYZ15 Red |
|Lauren Walker Bachelors I F 18/01/1968 100000 1689 3 XYZ16 Red |
|lan Jenkins Bachelors %] T 6,/08/1968 100000 1479 ABC3E Green |
|Sydney Bennett Bachelors 5 F 9,/05/1968 100000 4481 4 XYZ16 Red

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Combining is not always an option

* If the level of details in one or two fact fields is different, then you

cannot store them in one table easily

¥ @rad_reza

INn /rezarad

10000 XYZ12
5000 XYZ14
15000 XYZ16
6000 ABC34

https://radacad.com

Red
Red
Red
Green

W @radacad_com
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Dimension Table

 Dimension table is a table full of Descriptive Fields and zero Fact

fields.

¥ @rad_reza

[ J
IN /rezarad

https://radacad.com

3/09/1978

123 customerkey ~| QBC FirstName - ABC LastName - E BirthDate - ABC MaritalStatus - ABC Gender
11000 flon Yang 8/04/1966 M M
11001 [Eugene Huang 14/05/1965 5 M
11002 [Ruben Torres 12/08/1965 M M
11003 [Christy Zhu 15/02/1968 5 F
11004 [Flizabeth Johnson F
11005 Puli Rui; 3 A g M

o e Primary Key for the Dimension table
11006 lanet Alvarez F
11007 |Marco Mehta M
11008 Rob Verhoff 7/07/1964 S F
11009 Shannon 1/04/1964 | § M
11010 Pacquelyn Suarez 6/02/1964 § F
11011 WCust Lu 4/11/1963 | M M
11012 |Lauren Walker 18/01/1968 M F
11013 flan Jenkins 6/08/1968 M M
11014 Bydney Bennett 9/05/1968 5 F
11015 [Chloe Young 27/02/1979 |5 F
11016 (Wyatt Hill 28/04/1979 M M
11017 [Bhannon Wang 26/06/1944 5 F
11018 [Clarence Rai 9/10/1944 | § M
11019 fluke Lal 7/03/1578 5 M
11020 Jlordan King 20/09/1978 5 M
11021 [Destiny Wilson 5 F

W @radacad_com
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Dimension table; Definition

* Dimension table is full of Descriptive fields and zero Fact fields, and
one or more Key fields. Key fields are row identifiers of the dimension

table.

¥ @rad_reza

INn /rezarad

4 DimCustomer

[ Addresslinel

1 Addressline2

[ BirthDate

El CommuteDistance

Tl CustomerAlternateKey

71 CustomerKey

[ DateFirstPurchase
EA EmailAddress

EH EnglishEducation
[ EnglishOccupation
A FirstMame

[ FrenchEducation
[ FrenchOccupation

https://radacad.com

[ FactinternetSales

[ CarrierTrackingMumber
[ CurrencyKey

[ CustomerKey

A CustomerPONumber
A DiscountAmount

Al DueDate

[l DueDateKey

Al ExtendedAmount

[l Freight

[ OrderDate

[l OrderDatekey
[l OrderQuantity
[ ProductKey

¥ @radacad_com

In /company/radacad



When the Primary Key is Not a Primary Key!

Credit Card No Firstname Lastname Exp Date
1234-1234-1234-1234 Reza Rad Mar-00
11711-1111-1111-1111 |Leila Etaati Jul-99

Surrogate Key |Credit Card Mo Firstname Lastname Exp Date

1|1234-1234-1234-1234 Reza Rad Mar-00

2|1111-1111-1111-1111 Leila Etaati Jul-99

311234-1234-1234-1234 Reza Rad Mar-04

411234-1234-1234-1234 Reza Rad Mar-038
Credit Card No Firstname Lastname Exp Date
1234-1234-1234-1234 Reza Rad Mar-00
1111-1111-1111-1111 Leila Etaati Jul-99
1234-1234-1234-1234 Reza Rad Mar-04
1234-1234-1234-1234 Reza Rad Mar-08

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Dimension Tables are Wide and Shallow

CustomerKey |~

11471

¥ @rad_reza

GeographyKey

CustomerAlternateKey |~ Title -
AW00011471

AW00011602

AW00011
AW0001
AW00011610
AW00012515
AW00012517
AW00012518
AW0001251%

AWD001

AWO00012716
AWO00012718
AWO00012728

AW00012871
AW00013671

[ J
IN /rezarad

FirstName
Latasha
Larry
Geoffrey
Edgar
Blake
Sheloy
Alexa
Jacguelyn
Casey
Kate
Colieen
Dale
Tammy

Jeremiah

MiddleName |~ | LastName
Suarez
Gill
Gonzalez

Sanchez

Collins

Watson
Dominguez
Gutierrez
Shan

Lus

shen

Sai

Stewart

Li

NameStyle |~

BirthDate -
Tuesday, 25 September 1973
Wednesday, 13 April 1977

Sunday, & February 1977

Friday, 3 fune 1977
Wednesday, 23 April 1975

Friday, ne 1977
Thursday, 25 August 1977
Tuesdoy, 27 September 1977
Saturday, 17 December 1977
Friday, 24 lanuory 1975
Tuesday, 17
Soturday, 16 March 1974
Thursday, 14 November 1974
Tuesday, 26 fune 1979
Wednesday, 6 October 1976

Thursday, 7 February 1974

https://radacad.com

MaritalStatus |~

L R R R T R R R N T ]

Suffix |~ | Gender |~ EmailAddress -
E latashal9@adventure-works.com
0 larryl6@adventure-wo om
L\t geoffreyle@adventure-works.com
M edgar2l @adventure-works.com
M blaked7 @adventure-works_com
E shelbyl6@adventure-works.com
F alexa0@adventure-works.com
F jacquelyn13@adventure-works.com
M casey34@adventure-works.com
F kateB@adventure-works.com
F colleenll@adventure-works.com
M dale2 @adventure-works.com
F tammy&@adventure-works.com
M jeremiahd4@adventure-works.com
[ leah2 @adventure-works.com
L\ frank25@adventure-works.com

W @radacad_com

Yearlylncome |~ | TotalChildren | ~| NumberChildrenAtHom

30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0
30000 0

In /company/radacad



Examp
Dimer

¥ @rad_reza

Table

INn /rezarad

es of
Slela

£ DimCustomer

[l Addresslinel

Al Addressline2

1 BirthDate

Al CommuteDistance
f CustomerAlternateKey
A Customerkey

[l DateFirstPurchase
Al EmailAddress

1 EnglishEducation
i EnglishOccupation
F FirstName

1 FrenchEducation
E FrenchOccupation

https://radacad.com

EH FactinternetSales

[ CarrierTrackingNumber
[ CurrencyKey

[ Customerkey

E CustornerPONumber
[ DiscountAmount

[l DueDate

[l DueDateKey

F ExtendedAmount
[ Freight

A OrderDate

[ OrderDateKey

E OrderQuantity

E ProductKey

¥ @radacad_com

&4 DimProduct

[ ArabicDescription
[F ChineseDescription
A Class

[ Color

[ DaysToManufacture
[F DealerPrice

7 EndDate

[F EnglishDescription
[ EnglishProductMame
E FinishedGoodsFlag
E FrenchDescription
[ FrenchProductMame
F GermanDescription

- DimPromotion

A DiscountPct

A EndDate

A EnglishPromotionCategory
7 EnglishPromotioniame
A EnglishPromotionType

A FrenchPromotionCategory
A FrenchPromationName
A FrenchPromotionType

1 MaxQty

F MinQty

1 PromotionAlternatekey

F PromotionKey

F SpanishPromotionCatego...

.

In /company/radacad



Slicer Tables: sy
Dimensions

They keep Descriptive

Information
Used for slicing and dicing ‘ L MlM
* Slicers or filters xo WTREE |‘| ‘JW]

* Axis or legend of charts

1540

Descriptive doesn’t
meant TEXT, it also

means other types! I I I I l
v 8111 M ||| T .-

Shallow

;;;;;;

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Fact tables
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Two types of fields

Fields from a Dimension table are always used for slicing and

dicing data of other tables (either through filters or slicers, or through
axis or legend of the same visual), We call these

fields, Descriptive fields.

Fields that are the VALUE part of a visualization (not for table, and a
few other visuals), and sliced and diced by descriptive fields, often
aggregated are FACT fields.

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Facts

Bales Amoun t y LastMName
Sa es~«'n unt py EnglishEducation

¥u 10M

hartinez
Gonzalez
Diaz

&M

&M
4
2m
om -

Bachelors Partial Graduate High School  Partial High
College Degree School

SalesAmountpy Gender

Sanchez
Hemandez
Garcia
Perez
Tormres
Rodriguez
Kumar
Daminguez
Martin
Lopez
Ramaos
Mareno
She

Lal

Shan
Mavarma
Ortega
Munoz
Alvarez
Vazquez
Suarez
Raji

Xie

Ross

Serrano
Mehta

Romero

n
e

0.

[=]
=
[=]
=
=]
55}
=
(1}
=

om M 10M 150

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



¥ @rad_reza

311
310
351
344
312
312
330
313
314
314
311
310
311
314
31
336
311
312

20050701
20050701

20050703
20050703
20050704
20050704
20050705
20050705
20050705
20050705
20050705
20050706
20050706

INn /rezarad

20050701

Fact Tables

1.2 ProductStandordCost  ~

1.2 SalesAmount -

1.2 TaxAmt

21768 1 357827 21712837 357527 2002016
28389 1 3398 99 1912.1544 339699 271.9992
25863 339599 1912 1534 3399.99 271.9992
14501 695.0952 41514563 699.0582 55.9278
11003 1912 1544 3389.99 2719992
27645 21712542 357827 286.2616
15624 21712842 357827 286.2616
11005 1838 0942 3374 99 268 9992
11011 19121544 339999 2719982
521 2171.2942 357827 286 2616
1 357827 21712942 357827 2862616
00 1 699.0982 413 1463 699.0982 559279
16351 1 357827 21712942 357827 2862616
21712942 357827 2862616
21712942 357827 286 2616
Keys from Dimension Tables 2171252 357827 286.2615
21712942 357827 2862616
13591 | 357827 2171.2942 357827 286 2616
16483 1 357827 2171.2942 357827 2862616
16529 1 357827 2171.2942 357827 2862616
25249 1 699.0952 413.1463 699 0882 558279
27668 1 357827 2171.2942 357827 2862616
27612 1 357827 2171.2942 357827 2852616
https://radacad.com ¥ @radacad_com In /company/radacad



~ | 12 UnitPrice '~ |12 ProductStandardCost  ~ 1.2 SalesAmount ~ | 1.2 TaxAmt [~]

s

1 357827 2171.2942 3578.27 286 2616

1 3399.99 1912 1544 3399.99 2719992

1 3399.99 19121544 3399.99 2719992

1 693 0882 413 1463 699 0982 55.8279

1 3399.99 19121544 3399.99 2719592

1 357827 2171.2942 357827 286 2616

1 357827 2171.2642 357827 286.2616

1 337499 1898.0944 3374.99 2699992

1 3399.99 19121544 3399.99 271.9992

1 357827 2171 2942 3578 27 286 2616

12y Productkey 8- 123 OrderQuantity '~ ] 1.2 UnitPrice ~| 1.2 ProductStandsrdCost |~ | 1.2 Saless

1 5 1 3578.27 21712942
1 7 1 339993 1812 1544
1 1 1 33898938 15912 1544
336 20050701 14501 1 4 1 699.0982 4131463
345 20050701 11003 1 9 1 3399.99 1912.1544
3 20050702 27645 1 4 1 357827 21712942
310 20050702 16624 1 9 1 357827 21712942
351 20050702 11005 1 9 1 3374 99 1898.0944
342 20050702 11011 " § s 1 3389 93 15812 1544
512 20050703 27621 1 4 1 357827 21712842
312 20050703 27616 I 4 I 3578.27 21712942
330 20050703 20042 1 10 1 6990952 413 1463

Grain

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Relationship between
Fact and Dimension
tables

One to many

From dimension to fact

Single directional

Star Schema

Y @rad_reza INn /rezarad

£ DimProduct

1 ArabicDescription
A ChineseDescription
E Class

fl Color

1 DaysToManufacture
[ DealerPrice

5 DimCustomer

Fl AddressLinel

[ Addressline?

Fl BirthDate

F CommuteDistance

FE CustomerhlternateKey
Al CustomerKey

[ DateFirstPurchase

https://radacad.com

[ CarrierTrackingNumber
[l Customerkey

El CustomerPONumber
[ DueDate

[F Freight

El OrderDate

[l OrderQuantity

A ProductStandardCost
[ PromotionKey

A SalesAmount

[ SalesTerritoryKey

¥ @radacad_com

FH DimSalesTerritory

1 Countrylmage

[l SalesTerritoryAlternateXey
A SalesTerritoryCountry

A SalesTerritoryGroup

] SalesTerritoryKey

[l SalesTerritoryRegion

£+ DimDate

[ CalendarQuarter
 CalendarSemester
[ CalendarYear

1 DateKey

FE DayNurmberOfMonth
1 DayNumberQfWeek
1 DayMumberOfyear

In /company/radacad



7 DimProduct 7 DimSalesTerritory

A ArabicDescription 1l Countrylmage

F ChineseDescription [ salesTerritoryAlternateKey
1 Class —_ Y [F SalesTerritoryCountry

Al Color [ SalesTerritoryGroup

i DaysToManufacture [F SalesTerritoryKey

7 DealerPrice [F SalesTerritoryRegion

Can‘ierTrackingNumber
El Customerkey
F CustomerPONumber
El DueDate
1 Freight
A OrderDate

A OrderDateKey

1 OrderQuantity

H ProductKey

A ProductStandardCost
£ Promotionkey

1 Salesfmount

1 SalesTerritorykey

£ DimCustomer £ DimDate

Al AddressLinel

B Addressline?

A BirthDate

F CommuteDistance

Hl CustomerAlternateKey
A CustomerKey

[ DateFirstPurchase

[ CalendarQuarter

[F CalendarSemester
[ CalendarYear

[F] DateKey

E DayNumberOfMonth
[ DayNumberOfWesk
[ DayMumberOfear

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Types of fact table

* Transactional

* Snapshot

* Accumulating snapshot
* Bridge

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Transactional fact table

e The grain of a transactional fact table is at the transaction level.

¥ @rad_reza

,12; Productiey M 123 OrderDateKey - 123 CustomerKey - 123 PromotionKey - 123 SalesTerritoryKey - 123 OrderQuantity ~| 1.2 UnitPrice ~| 1.2 ProductStandardCost |~ |1
310 20050701 21768 1 & 1 3578.27 2171.2542
348 20050701 28389 1 7 1 3359.99 1912.1544
348 20050701 25863 1 1 1 3359.99 1912.1544
336 20050701 14501 1 4 1 £99.0952 413.1463
348 20050701 11003 1 9 1 3359.99 1912.1544
31 20050702 27645 1 4 1 3578.27 2171.2542
310 20050702 16624 1 9 1 3578.27 2171.2542
351 20050702 11005 1 ) 1 3374.99 1835.0544
344 20050702 11011 1 ) 1 3355.99 1912.1544
312 20050703 27621 1 4 1 3578.27 2171.2542
312 20050703 27616 1 4 1 3578.27 2171.2542
330 20050703 20042 1 10 1 £99.0952 413.1463
313 20050703 16351 1 9 1 3578.27 21712542
314 20050703 16517 1 9 1 3578.27 21712542
314 20050704 27606 1 1 1 3578.27 21712542
217 2MNENTNA 12592 1 R 1 7R 77 2171 7043

[ J
IN /rezarad

https://radacad.com
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Periodic snapshot fact table

* The periodic snapshot fact table is aggregated on the desired period.

¥ @rad_reza

! 123 ProductKey

[ J
IN /rezarad

- 125 PeriodKey - ]23 CustomerKey
310 200507
346 200507
346 200507
336 200507
346 200507
a1 200507
310 200507
351 200507
344 200507
312 200507
312 200507
330 200507
313 200507
314 200507
314 200507
a1 200507
310 200507

https://radacad.com

= | 1.2 OrderQuantity | 1.2 SalesAmount

21768
28389
25863
14501
11003
27645
16624
11005
11011
27621
27616
20042
16351
16517
27606
13513
27601

[ S S (VPO ORI Y (N "S  SA  EPA B S N S Y SO I A Y PO S O

W @radacad_com

-

3578.27
339999
339999
6990982
339599
3578.27
3578.27
337499
339999
3578.27
3578.27
6990982
3578.27
3578.27
3578.27
3578.27
3578.27

In /company/radacad



Accumulating snapshot fact table

e The accumulating-snapshot fact table is great for process-oriented
analysis, such as workflow.

WorkOrderkKey StartDate CreatedBykey ApprovalStepResultkKey Amount ApprovedBy ArchiveStatuskKey ArchiveDate

123 2/02/2019 23 2000
124 3/03/2019 23 10 200 45
125 1/10/2018 23 10 200 40 2 20/12/2018

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Factless fact table: Bridge table

* Factless Fact tables are great for analyzing NOT existence of the data.

. 123 ProductKey

¥ @rad_reza

310
346
346
336
346
311
310
351
344
312
312
330
313
314

INn /rezarad

20050701
20050701
20050701
20050701
20050701
20050702
20050702
20050702
20050702
20050703
20050703
20050703
20050703
20050703

- [12] PromotionDatekey - 12; Promotionkey -

LT T T T T T & T T T T T T T )

https://radacad.com

[f DimDate

F CalendarQuarter

[ CalendarSemester
F CalendarYear

F DateKey

F DayNumberOfMonth
F DayMumberOfWeek
E DayMumberOfyear

F=| DimProduct

Al ArabicDescription

Fl DaysToManufacture
1 DealerPrice
Fl EndDate

¥ @radacad_com

[ ProductKey
*

[ PromotionDateKey

. [ PromotionKey

[ DimPromotion

A DiscountPct

Fl EndDate

F EnglishPromotionCateg...
A EnglishPromationName
F EnglishPromationType

F FrenchPrometionCategory
Fl FrenchPromotionMName

F FrenchPrometionType

In /company/radacad



¥ @rad_reza

313
312
314
311
310

20050701
20050701
20050701
20050701
20050701
20050702
20050702
20050702
20050702
20050703
20050703
20050703
20050703
20050703
20050704
20050704
20050705

Value Tables: Facts

INn /rezarad

~ 12 UnitPrice ~ | 1.2 ProductStandardCost ~ 12 SalesAmount ~ 12 TaxAmt [~

21768 1 357827 21712942 357827 286 2616
28389 1 338999 1912 1544 339899 2719992
25863 1 339999 1912 1544 3399.99 2715992
14501 1 693 0982 413 1463 699 0982 558279
11003 b 335999 1912 1544 339599 2715892
27645 1 357827 2171.2942 357827 286 2616
16624 1 3578.27 21712942 357827 286.2616
11005 1 3374 99 1858 0544 337499 268 9932
11011 1 339999 19121544 339999 2719992
27621 I 3578.27 2171.2942 357827 286 2616
27616 1 357827 21712942 357827 286.2616
20042 1 659 0982 413 1453 6950982 559279
16351 1 357827 21712942 357827 286.2616
16517 1 357827 21712942 357827 286.2616
27606 1 357827 21712942 357827 286 2616
13513 1 357827 21712942 357827 286.2616
27601 1 357827 21712942 357827 286 2616

* Explains happening of an action

» Keeps values (numeric, aggregable)

* Used as Values in charts and visuals

* GRAIN: Level of details in the table

https://radacad.com
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Do You Need a Date Dimension?
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What is a date dimension?

 Other names: calendar table, date table, etc.

* One row per date

* Not missing any day

e Columns for date attributes: Year, Qtr, Month, Week, IsHoliday, etc.

EA. Year - Month ~ Day ~ FullDateAl.. -~ DateKey - DateFullName - Fiscal Year - Fiscal Quarter ~ Calendar Quar.. ~ IsWeekDay - DayOfWeek -~ Month Name ~ Dayof Week Name -

1 2013 & 15 20130615 15 June 201 2013 4 2 0 & June

2 2013 & 16 20130616 16 lune 20 2013 4 2 0 0 June Sunday
B 2013 & 17 20130617 17 lune 20 2013 4 2 1 1 June Monday
4 2013 & 18 20130618 18 June 20 2013 4 2 1 2 June Tuesday
5 2013 6 19 20130619 19 June 2013 2013 4 2z 1 3 June Wedn

6 2013 & 20 20130620 20 June 2013 2013 4 2 1 4 June Thursday
T 2013 & 21 6/21/2013 20130621 21 June 2013 2013 4 2 1 5 June Fri

8 2013 & 2z 6/22/2013 20130622 22 June 2013 2013 4 2z ) & June Saturday
9 2013 & 23 20130623 23 June 2013 2013 4 2 0 0 June Sunday
10 2013 & 24 June 2013 2013 4 2 1 1 June Monday
1 2013 25 June 2013 2013 4 2 1 2 June Tuesday
12 2013 & 26 26 June 20 2013 4 2 1 3 June Wednesday
13 2013 6 27 2013 4 2 1 4 June Thurs
14 2013 & 28 2013 4 2 1 5 June

15 2013 & 29 2013 4 2 0 6 June Saturday
16 2013 6 30 30 June 2013 2013 4 2z ) 0 June Sunday
17 2013 7 1 01 July 2013 2014 1 3 1 1 July Monday
18 2013 7 2 02 luly 2013 2014 1 3 1 2 July Tuesday
19 2013 7 3 03 July 2013 2014 1 3 1 3 July Wednesday
20 2013 7 4 20130704 04 July 2013 2014 1 E 1 4 luly

21 2013 7 5 20130705 July 2013 2014 1 3 1 5 July

22 2013 7 & 20130706 06 lulv 2013 2014 1 3 o & Julv

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Why date dimension?

* It gives you the ability to slice and dice values by many date attributes
such as week number, half-year, day of the year, and etc.

* It makes the analysis consistent.

* [t gives you the ability to do analysis based on public holidays (Easter
Monday, Good Friday, and etc.)

* There are some Bl tools extended functions that need to work with a
Date Dimension.

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Powerful slicing and dicing

22  DimDate

* Weekday analysis of revenue (by Monday,
Tuesday, ...., Sunday)

* Which week in the year generates the least
revenue or most revenue?

 What about Fiscal? What is the revenue for
the Fiscal year?

* And many other questions.

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com

CalendarQuarter
CalendarSemester
CalendarYear

DateKey
DayMumberOfMonth
DayMumberOfWeek
DayMumberOfYear
EnglishDayNameOfWeek
EnglishMeonthName
FiscalQuarter
FiscalSemester
FiscalYear
FrenchDayMameOfiWeek
FrenchMeonthMame
FullDateAltemateKey
MonthNumberOfYear
SpanishDayMameOfWeek
SpanishMonthMName
WeekMNumberOfyear

in /company/radacad



Consistency in analysis

Datekey - 3 ProductKey

FullDateAlternatekey —— OrderDateKey
DayMNumberOfwesk ¥ DueDateKey
EnglishDayNameOfi ¥ ShipDatekey
SpanishDayMameQfy S
FrenchDayMameOfW
[ FactinternetSales DayNumberOfMonth
ProductKey DayMumberOfyear
OrderDateKey WeekNumberOfyear

DueDateKey EnglishMonthMName

ShipDateKey SpanishiMonthName

FrenchMonthMame
MonthNumberOfye
erEumbertEs E FactProductinventory

CalendarQuarter
3 ProductKey -

DateKey
MovementDate

UnitCost

CalendarYear
CalendarSemester
FiscalQuarter

FiscalYear

e O O s Y O I |

FiscalSemester
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Public holidays insights

* Was the sales at Easter this year better than ' .

[l VWestland Anniversary 11/28/2016

last year? (you don’t want to calculate e
Easter in Power BI, of course) o e

* How is the revenue is public holidays .- [P .
compared with weekends? .+ [P e

Ll Waitangi Day 262017

* How were the sales for the store on g e et
Qpening day? (Specia| event) B2 ayiicht Saving ends a/2/2017

0l Good Friday 4/14/2017

;1M Easter Monday 4172017

* and many other questions. e

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



¥ @rad_reza

Extended Functions for Time Intelligence

CalendarYear

2005

2006

2007

2008

INn /rezarad

EnglishMonthName &
July
August
September
October
November
December
Total
January
February
March
April
May
June
July
August
September
October
November
December
Total
January
February
March
April
May
June
July
August
September
October
November
December
Total
January
February
March
April
May
June
July
August
September
October
November

https://radacad.com

SalesAmount

§473386.16
$506,191.69 |

$473.04

$550,816.69
$644,135.20

$500,365.16
$546,00
$350,466.99
$415,290.23
$335095.09
$577.314.00
$6,530,343.53
$438,865.17

$480,090.

$1,949.361.11
$50,840.62

Last Year Sales

)
$473388.16
$506,191.69

$550,816.69
$644,135.20
$663,692.29

$1,010,258.13
$1,080,449.58

W @radacad_com
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Ways to have a date dimension

* Built-in
* By default provided in Power Bl
* Custom
* Build using T-SQL (database script)
e Build using Power Query
* Build using DAX expression
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Power Bl Date dimension; Default
or Custom?
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Default date table

¥ @rad_reza

INn /rezarad

Options

GLOBAL

Data Load

Power Query Editor
DirectQuery

R scripting
Python scripting
Security

Privacy

Regional Settings
Updates

Usage Data
Diagnostics
Preview features

Auto recovery

CURRENT FILE

Data Load

Regional Settings
Privacy

Auto recovery
Query reduction
Report settings

https://radacad.com

Type Detection
¥ Automatically detect column types and headers for unstructured sources
Relationships
¥ Import relationships from data sources G
Update relationships when refreshing queries G

¥ Autodetect new relationships after data is loaded G

Time intelligence
B Auto Date/Time

Background Oata
¥ Allow data previlil-to-downlcad.in-the background

Parallel loadirjof tables

Automatically create a hidden date table for each

field in the model that has a Date or Date/Time
data type

oK Cancel

¥ @radacad_com
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Every date field is a table

= L__j 10d1cad2-%ees-40e1-9792-53f2calla389

=

¥ @rad_reza

Connections
Tables

DateTableTermplate_19265fd3-02cd-457c-a069-2d0al8ccGdad ]

| Factinternetsales

| LocalDateTable_14a324b8-4ef7-4998-a54e-a7f8ae8d 2055
| LocalDateTable_1dc71531b-2089-401d-%ae8- 148137084554
| LocalDateTable_29d305a5-c73b-47db-962f-65c59f28d 269

INn /rezarad

https://radacad.com

¥ @radacad_com

FIELDS

FactinternetSales

Carrier TrackingMu...
CurrencyKey
CustomerKey
CustomerPONumber
DiscountAmount
DueDate
DueDateKey
ExtendedAmount
Freight
OrderDate
" : Date Hierarchy
W i Year
M i Quarter
M I Month
W & Day
OrderDatekey
OrderCuantity
ProductkKey
ProductStandardCo...

PromotionKey
RevisionMumber
SalesAmount
SalesCOrderLineMu...
SalesOrderMumber
SalesTermtorvKey

B ShipDate
ShipDateKey
TaxAmt
TotalProductCost
UnitPrice
UnitPrice DiscountPct

In /company/radacad



When you write DAX expressions

e Sales YTD = TOTALYTD(
 SUM(FactinternetSales[SalesAmount]),
* FactinternetSales[OrderDate].[Date])

' |1 Measure = LASTDATE(FactInternetSales[OrderDate]]

LASTDATE(Dates)
Returns last non blank date.

You can see the column names in the default
Date dimension through DAX expression

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad




Custom Date dimension

* Mark as date table

¥ @rad_reza

Q

vas
es

[ J
IN /rezarad

i
Mew Edit Mark as
Group Groups {Date Table ~

I Mark as Date Table ]
Date Table Settings

Synonyms

%Language -

Linguistic Schema -

Qéh

VISUALIZATIONS

B
i -9o@me
ErEELY
=@ ERPY

https://radacad.com

- O >

Reza Rad G

FIELDS

4 B DimDate

W = CalendarQuar...
M = CalendarSeme...
W = CalendarYear
M  DateKey

M = DayNumberO...

W @radacad_com

In /company/radacad



DAX expression

¥ @rad_reza

INn /rezarad

1 Sales YTD = TOTALYTD(

2 SUM{FactInternetSales[Salesfmount]),
3 DimDate[FullDateflternatekey ]

FullCateAlternateKey

Friday, 1 July 2005
Saturday, 2 July 2005
Sunday, 3 July 2005
Monday, 4 July 2005
Tuesday, 5 July 2005
Wednesday, & July 2005
Thursday, 7 July 2005
Friday, & July 2005
Saturday, 9 July 2005
Sunday, 10 July 2005
Monday, 11 July 2005
Tuesday, 12 July 2005
Wednesday, 13 July 2005

Salesfimount

14,477.34
13,931.52
15,012.18

7,156.54
15,012.18
14,312.08

7,855.64

7,855.64
20,900.78
10,556.53
14,312.08
14,134.80

7,156.54
25,047.89

Thursday, 14 July 2005

https://radacad.com

Sales YTD

14.477.24
28408.86
43421.04
50,577.58
65,589.75
79.002.82
87.758.47
9561411
116,523.89
127,080.42
141,383.50
155,528.30
162,684.84
187,732.73

¥ @radacad_com

in /company/radacad



Default Vs Custom?

* Modeling can start easier with the default
* No need to create a custom table
* Every date field has a date table
» Default hierarchies

e Advanced analysis is only possible with Custom
* Public holidays, or specific working days analysis
* Asingle date table to filter multiple tables
* Better memory management
* Better modeling

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Script to build a Date dimension

¥ @rad_reza IN /rezara d https://radacad.com W @radacad_com In /company/radacad



Script to build a Time dimension
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Star Schema and how to build it
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No dimension to dimension connection

E3 CarrierTrackingNumber
3 CurrencyKey

£ CustomerKey >

B3 CustomerPONumber [ 4 PIOSUCIAITEINAtERSY
F3 DiscountAmount

3 DueDate

¥ DueDatekey

£ ExtendedAmount

8 Productline

F3 ProductSubcategoryKey |
{3 ReorderPoint

[0 SafetyStockievel

£3 Freight el
E3 OrderDate 4 Sze

EN OrderDateKey [ SizeRange

3 OrderQuantity 1 SzeUnitMeasureCode

3 ProductStandardCost
£3 EnglishProductSubcategoryName
£l FrenchProductSubcategoryName

3 ProductSubcategoryAlternateKey
F3 ProductSubcategoryKey
£3 SpanishProductSubcategoryName

T DimProductCategory - -
3 EnglshProductCategory..
[ FrenchProductCategory...

i | ProdchCateioNAltemat...

3 SpanishProductCategory...

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



NO to
Snowflake
Schema

¥ @rad_reza INn /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Relationship between
Fact and Dimension
tables

One to many

From dimension to fact

Single directional

Star Schema

Y @rad_reza INn /rezarad

£ DimProduct

1 ArabicDescription
A ChineseDescription
E Class

fl Color

1 DaysToManufacture
[ DealerPrice

5 DimCustomer

Fl AddressLinel

[ Addressline?

Fl BirthDate

F CommuteDistance

FE CustomerhlternateKey
Al CustomerKey

[ DateFirstPurchase

https://radacad.com

[ CarrierTrackingNumber
[l Customerkey

El CustomerPONumber
[ DueDate

[F Freight

El OrderDate

[l OrderQuantity

A ProductStandardCost
[ PromotionKey

A SalesAmount

[ SalesTerritoryKey

¥ @radacad_com

FH DimSalesTerritory

1 Countrylmage

[l SalesTerritoryAlternateXey
A SalesTerritoryCountry

A SalesTerritoryGroup

] SalesTerritoryKey

[l SalesTerritoryRegion

£+ DimDate

[ CalendarQuarter
 CalendarSemester
[ CalendarYear

1 DateKey

FE DayNurmberOfMonth
1 DayNumberQfWeek
1 DayMumberOfyear

In /company/radacad



7 DimProduct 7 DimSalesTerritory

A ArabicDescription 1l Countrylmage

F ChineseDescription [ salesTerritoryAlternateKey
1 Class —_ Y [F SalesTerritoryCountry

Al Color [ SalesTerritoryGroup

i DaysToManufacture [F SalesTerritoryKey

7 DealerPrice [F SalesTerritoryRegion

Can‘ierTrackingNumber
El Customerkey
F CustomerPONumber
El DueDate
1 Freight
A OrderDate

A OrderDateKey

1 OrderQuantity

H ProductKey

A ProductStandardCost
£ Promotionkey

1 Salesfmount

1 SalesTerritorykey

£ DimCustomer £ DimDate

Al AddressLinel

B Addressline?

A BirthDate

F CommuteDistance

Hl CustomerAlternateKey
A CustomerKey

[ DateFirstPurchase

[ CalendarQuarter

[F CalendarSemester
[ CalendarYear

[F] DateKey

E DayNumberOfMonth
[ DayNumberOfWesk
[ DayMumberOfear

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



¥ @rad_reza

Star Schema is not just one fact table!

T Adadres:

1 AddressLineZ
T Annusfevenue
Annuaissies
BankName
) BusinessType
FirstOrderYear
GeographyKey
1 LastOrdervesr

MinPaymentAmount

nPaymentType
1 NumbsrEmployees
) CroerFrequency

INn /rezarad

T3 DiscounmAmount
3 OusDate
1 OueDatekay

1 employssKey

1 &endedAmount
=1 Freght

T OrcerDas

1 OrderQatexay

https://radacad.com

73 AnsbicDescriptica

7 ChineseDescription

1 Cass

3 Color
DsyzToManufacture
DeslerPrice

1 EndDste

T EnglishDescription

3 EnglishProductName

T FinishedGoodsFiag

1 FrenchDescription

=] FrenchProductName

1 GermanDescription

CustomerPONumber
DiscountAmount

OueDare

Y ProduciKey

[ CalendarQuarter

71 CatendarSemester

71 Calendarvear

1 Datekay

¥ OsyNumberOficnth

™ DayNumberOfiVeek

73 DayNumberOfYear

s | DayNameOfWeek

™1 EnglishMonthName

FizcaiQuarter
calSemester

1 FscalYear

T FrenchDayNameOTWeek

¥ @radacad_com

AddressLine!

) AddressLine2
! BirthDate

CommuteDistance

7 CustomerAntemstedey

3 Customerkey

DareFirstPurchase
EmsiAddress
EnglishEducation

3 EnglishOccupation

FrstName

} FrenchEducation

FrenchOccupstion

In /company/radacad



Star Schema for a
Data Model is like a
Conductor for an
Orchestra. The best
analytics outcome
would be possible

with the star
schema, like the
best music
outcome with a
good conductor.

¥ @rad_reza INn /rezarad https://radaca




Module 3:
Star schema in action



Combining dimension tables
using Power Query

¥ @rad_reza IN /rezara d https://radacad.com W @radacad_com In /company/radacad



Creating a shared dimension
using Power Query

¥ @rad_reza IN /rezara d https://radacad.com W @radacad_com In /company/radacad



What fields to hide?

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Consider REMOVE before hiding

* Unnecessary fields has to be REMOVED, otherwise they are
consuming memory

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Hide these fields

* Fields used in a Relationship
e Fields used to Sort Other Fields
* Fields used in Hierarchy

* Fields used in DAX Calculations, but not in visuals directly

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Fields used in a relationship

¥ @rad_reza

INn /rezarad

f DimProduct
|== | ||C||‘_||U‘:}L|||—‘L|U||

F1 FrenchProductMame

H GermanDescription

Fl HebrewDescription

Fl JapaneseDescription

FH ListPrice

El ModelMame

Al ProductAlternatekey
™ ProductKey

Fl Productline

B ProductSubcategoryKey
£ ReorderPoint

I SafetyStockLevel

=l Size

https://radacad.com

FF FactlnternetSales

Ell CustomerPONumber
E DiscountAmount

Ell DueDate

F DueDateKey

Ell ExtendedAmount
FH Freight

Ell OrderDate

Al OrderDateKey

B OrderQuantity

1 ProductKey

Bl ProductStandardCost
El PromaotionKey

Ell RevisionNumber

¥ @radacad_com

In /company/radacad



Fields used to sort other fields

¥ @rad_reza

4% sample - Power Bl Desktop

iCalent

Modeling Help
ﬂ !J m Data type: Text ~ Home Table: .'\.,\ H] === Q‘Languagev
Format: Text ~ Data Category: Uncategorized = “ C)\ e + \-}F—l Linguistic 5chema ~
Mew Mew MNew Sort by - o a - o i . IManage View as Mew Edit Mark as
e Column Table  Parameter| |Column=l| $ - % * i Auto I Default Summarization: Don't summarize ~  pgles  Roles Group Groups Date Table *
Aalcula EnglishMonthName (Default) Formatting Properties Security Groups Calendars Qe
Datekey
FullDateAlternatekey - = -
eek iberOfYear |~ | WeekNumberOfYear | =| EnglishiMonthMame |~ | BpanishMonthMame |~ | FrenchMonthMame | ~§f MonthNumberOfYear 'T|
DayMumberOfiveek 154 28 July ulio Juillet 7
EnglishDayMameOfWeek 185 24| July ulig Juillet 7
SpanishDayMameOfWeek 186 28 luly ulio Juillet 7
FrenchDayNameOfWeek 187 28 luly ulic Juillet 7
1588 28 lul li Juillet 7
DayNumberOfionth TE= Sl ui=
159 28| July ulig Juillet 7
DayMumberOfyear
180 28| July ulig Juillet 7
e et 190 24| July ulio Juillet 7
SpanishMonthMame 181 28 July ulio Juillet 7
FrenchiMonthMame 192 28| July ulio Juillet 7
" MonthNumberOffear 183 28 July ulic Juillet 7
CalendarQuarter 184 28 July ulic Juillet 7
CalendarYear 195 28| July ulig Juillet 7
196 28| July ulig Juillet 7
CalendarSemester
1589 28| July ulia Juillet 7
fiscalQuartes 190 24 July ulio Juille 7
Fiscalfear 191 24| July ulio luillet 7
FiscalSemester 192 28| July ulio Juillet 7
iz 183 28| July ulio Juillet 7
13 124 25 =y ulic Juillet
i4 195 28 | July Julier Juillet 7

INn /rezarad

https://radacad.com

¥ @radacad_com
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¥ @rad_reza

Fields used in a hierarchy

lizations >  Fields i

A

L )~ B DimEmployee

o

+ 4
oo

Org Hierarchy

: I Org Level 1
i ::andlt_:iate to 0T Org Level 2
be hidden

ME Org Level 2

ME Org Level 4

Tf__:. Org Level 5
ita fields here T Org Level 1
hrr::rugh 02 OrglLevel 2
02 Orglevel 3

wport 2 Orglevel 4
[ 2 Org Level 5

INn /rezarad https://radacad.com ¥ @radacad_com

In /company/radacad



Fields used in calculations, but not visuals
directly

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Fields

T}
=
]
7]}
=
(=]
=
w

Power Bl Helper

Fields

.
—l |
—
=
-

—2l 1]

DimCustomer DimAccount

DimCurrency

o B E

* https://radacad.com/power-bi-helper

DimDate
DimCustomer

- Il ] & B3 NP

el C
‘D

DimGeography

* Free tool to find out fields to be hidden

DimProduct
DimProductCategory
DimProductSubcategory
FactinternetSales
FactResellerSales

quakes

Sheetl

DimDate
DimDepartmentGr...
DimEmployee
DimGeography
DimOrganization
DimProduct

DimProductCategory

DimProductSubcat..

» B
»
» B
» B
» B
»
»
» B
» B
» B
» B

Tablel
DimPromotion

DimReseller
DimSalesReason
DimSalesTerritory
DimScenario
FactCallCenter
FactCallCenter (2)
FactCumrencyRate
FactFinance
FactinternetSales
FactinternetSalesRe...
FactProductinventory
FactResellerSales

FactSalesQuota

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad
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Build your first star schema in
action

¥ @rad_reza IN /rezara d https://radacad.com W @radacad_com In /company/radacad



How to use time and date
dimensions in a Power Bl model?

¥ @rad_reza IN /rezara d https://radacad.com W @radacad_com In /company/radacad



Multiple fact tables: Budget Vs.
Actual

¥ @rad_reza IN /rezara d https://radacad.com W @radacad_com In /company/radacad



One dimension filters another
dimension

¥ @rad_reza IN /rezara d https://radacad.com W @radacad_com In /company/radacad



dule 4:
ulations



Calculations in Power Query [M]
or DAX?

¥ @rad_reza IN /rezara d https://radacad.com W @radacad_com In /company/radacad



Power Query: M

* Data transformation language

Hlet

FirstindLastDay0fThelMonth = (date) =>

B let

dated=Date.FromText {date) ,

yvear=Date.Year{dated) ,

month=Date.Month{dated) ,
FirstDateText=Text .From{ year)&"-"LText .From{month)&"-01",
FirstDate=Date.FromText(FirstDateText) ,
davsInMonth=Date.DaysInMonth{dated) ,
LastDateText=Text.From{ year)&"-"kText .From{month)&"-"kText .From(daysIntMonth) ,
LastDate=Date .FromText{LasthateText}) ,

record=Record. AddField{ [],"First Date of Month" ,FirstDate),
resultzet=Record.AddField{record,"Last Date of Month",LastDate)

REENLEIEE

~in
FirstAndLastDayOfTheHDn‘ch("3III,"III’.-‘.!'2015"]|

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



DAX

e Data Analysis eXpression language

Sales Rolling 12 Months =
CALCULATE(
SUM{FactInternetSales[SalesAmount]),
DATESBETWEEN
(DimDate[FullDateAlternatekey],
NEXTDAY(SAMEPERIODLASTYEARCLASTDATE(DimDate[FullDateAlternateKey]))),
LASTDATE(DimDate[FullDateAlternateKey])
).
ALL{DimDate)
)

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Usages of Power Query

c
Budget Amount

0000
(b$

Pivot / Unpivot

* Pivot: Turning Name/Value; Rows to Columns

* Unpivot: Turning Columns to Rows; Name/Values

List.5um) Unpivot

= Table.Pivot(#"Changed Type", List.Distinct{#"Changed Type®[Month]), “Month=,

Blvon: Elwvne Ewvn: Elvne Elvns EBlvwe By Elwme Bl wme Bl wmio Bl s
[~ [~ 5 e

"Budget Amount®,

B runaz

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Usages of DAX

FullName Total Revenue  Last Period Revenue  Lost Customers | New Customers A .
Period &
Aarcn Adams £118 $118 0 1 30
CAaonAlecnder S0 s0 01 60
Aaron Allen $3,.400 1l (1] 120

180 1 461

Aaron Bryant $134 $134 0 1 365 Selected Period
CMaonButler s5 S5 01 W 146
2922

Aaron Camphbell $1,155 £1,155 0 1

r
Aaron Chen 840 240 0 1
EnglishProductMame

Aaron Collins $6,047 £2 460 o 1] L
Adjustable Race

All-Purpose Bike Stand
AWC Logo Cap
BB Ball Bearing

Aaron Edwards $94 o4 0 1

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Calculated

¥ @rad_reza

[ )
IN /rezarad

column

Knife to peel Vegetables knife

Puntilla knife Cutlet knife
Knife to fillet
Knife to carve Cook knife
Salmon knife Jam knife
Spatula Bread knife
&

Fork to carve Santoku knife

TR "

Kitchen axe

reference: http.//forkitchen.blogspot.co.nz/2008/10/what-are-different-types-of-kitchen.html

https://radacad.com W @radacad_com

In /company/radacad
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Calculated Table
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Role-Playing Dimensions

¥ @rad_reza

INn /rezarad

2 Order Date

DateKey

FullDateAlternateKey
DayNumberOfweek
EnglishDayMameOfy
SpanishDayNameOf

FrenchDayNameOfiA  +

= FactinternetSales

Productiey
OrderDateKey
DueDateKey
ShipDateKey
Customerkey
PromotionkKey

Currancuk e

[ Due Date

DateKey

FullDateAlternatekey
DayNumberOfWeek
EnglishDayMNameOfy

https://radacad.com

W

DateKey
FullDateAlternatekey
DayMNumberOfiveek
EnglishDayMNameCfw

PP Y WY PV Y

¥ @radacad_com

-

w
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DAX Measure Vs. Calculated
Column?

YW @rad reza INn /rezara d https://radacad.com W @radacad_com
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Module 5:
Better data model

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



Move shared tables to dataflows
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Date Dimension

Using One Power Sales pbix i
Query Table in
Multiple Power Bl
Reports

Date Dimension
used in

Inventory.pbix
file

Date Dimension transformation executed multiple times,
when only once is needed

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



@, The Solution

Dataflow for Transformation

¥ @rad_reza IN /rezarad https://radacad.com W @radacad_com In /company/radacad



What is Dataflow?

* Dataflow is a Power Query process that runs in the cloud independently from any Power Bl reports.

Dataflows

! Datasources Azure Data Lake Storage Gen2 ' Datasets Reports Dashboards

o 8

1 N
............. 4 Link

4
— e

Data is stored as entities in Microsoft
Common Data Model compliant folders.

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Where the Output Stored?
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But | Don’t Have Azure Data Lake Subscription!

* Dataflow manages the Data Lake
configurations internally. You
won’t need anything except
your Power Bl accounts and
subscriptions.

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Power Bl Can Do Get Data from Dataflow

¥ @rad_reza

INn /rezarad

~ "
Get Data
Power BI

All @ Power Bl datasets

File E—? Power Bl dataflows (Beta
Database

Power BI

Azure

Online Services

Other

https://radacad.com

nnnnnnnnnn

W @radacad_com

In /company/radacad



Using One Power Query
Table in Multiple Power
Bl Reports N

—
- E AN Sales.pbix file
2
]

* Re-usable tables or queries i
across multiple Power B B

files, are one of the best Date Dimension N
candidates for Dataflow. . ﬁ Inventory.pbix
E
¥ ’

Date Dimension transformation executed only once, and then
used multiple times

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Data
transformation
happens in Power

[P

FASTER - Guery i

refresh time

transformation
happens in Power

Bl
&

Push heavy transformations to Power Bl dataflow

m_) |mJ

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



' ETL through Datawarehouse in
Centralized

Data § > - -
Warehouse /ﬁ

0\
S | -
« Dataflow can be the ETL B2
engine, that fuels the

| .

centralized data ' ﬁ
;/;/i;esflgr;geem Azure data i ‘ w Eig

: J t

Dataflow Fuels the Azure Data Lake as the ETL fuels the Data Warehouse

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



Shared dataset
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&4 Task Manager
File Options View

Processes Performance App history Startup Users Details Services

8% 48% 2% 0% 6%
Name Status CPU Memory Disk Network GPU  (
Apps (6)
B (
> 8 Power Bl Dataset is hosted through Analysis
' Eeloes ENigRia | * The report is the
v Il Power 81 Desktop (9 ~ P 0.1 Mbps 0% visualization layer of your
[W] CefSharp.BrowserSubprocess 0% 85.6 MB 0 MB/s 0 Mbps 0% - -
[W] CefSharp.BrowserSubprocess 0% 47.0 MB 0 MB/s 0 Mbps 0% Powe r B I Im p I eme ntat 1on
'8 CefSharp.BrowserSubprocess 0%  144.6 MB 0 MB/s 0 Mbps 0% .
8| CefSharp.BrowserSubprocess 0% 3.7 MB 0 MB/s 0 Mbps 0% ° Th e d ata Set In C| u d €s th e
8| CefSharp.BrowserSubprocess 0% 133.6 MB 0 MB/s 0 Mbps 0% d ata’ ta b Ies’ re I atl on Sh | ps’
@ Console Window Host 0% 49 MB 0 MB/s 0 Mbps 0% . .
@ Microsoft Mashup Evaluation Container 0% 512 MB 0 MB/s 0 Mbps 0% Ca IC u I at iIon S, an d conn eCtl on
Mi ft P b L
E icrosoft Power Bl Desktop 4 0% 409.8 MB 0 MB/s 0.1 Mbps 0% to the d ata SOU rce .
[ 8 Microsoft SQL Server Analysis Services 0% 91.0 MB 0 MB/s 0 Mbps 0% ]

What is the Dataset?

¥ @rad_reza IN /rezarad https://radacad.com ¥ @radacad_com In /company/radacad



L Search content...

Dashboards Reports Workbooks Dataflows

NAME 1 ENDORSEMENT ACTIONS REFRESHED NEXT REFRESH

E | O L) - 1/7/2019, 5:53:10 AM N/A
H b | C) L) ]S - 11/28/2018, 3::

A
N~

6:01 AM N/A

R

Dataset in the Service
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Multiple report
visualizers using the
same calculation

(DAX)?
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@, The Solution

Shared dataset
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W | < | DAX 20190625 -

Shared Dataset fome  View Mo

* Dataset used in multiple reports Cut = [
Copy —

Paste . Get Re

Format Painter Data ~ [Eou

Most Common
™

Moll Excel

|'J

+
NAME ENDORSEMENT ACTIONS .-_:l_-. Power BI datasets
New report from an existing dataset O 2l < - —
through the service == |
it | O 2] < - Power Bl datasets

Create a live connection to Power
Bl service.
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Power Bl Architecture for Multi-Developer Tenant Using
Dataflows and Shared Datasets

Data Shared data n—=
transformation model - Power Bl
happens in - =.II reports with
‘ Power BI — live
- =2) == Y=l connection
=il

——
e e
IHIEAN

Power Bl Solution Architecture
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Reduce the size of Power Bl file
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Be careful of dates
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