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PISESIR L2392 Power Bl 13k
Why Power BI?

Power Bl is a standalone Microsoft business intelligence
product, which includes both desktop and web-based
applications for loading, modeling, and visualizing data

abgaze bl puaz— (i Jos]

Joc!



401 1 Fdol | rdol |

Power Bl U d.us, )l 4>,
Power Bl Main Journey

Connect and transform the raw data
Build a relational data model
Create new calculated columns and DAX measures

Design an interactive report to analyze and visualize the data
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Power Excel Vs. Power Bl

“POWER EXCEL” POWER BI
“Power Excel” and Power
PiaeTabls 7 Bl are built on top of the
I H / 3
| n  eportView: exact same engine!
Data Shapin e
(Power Q:ers) » Power Bl takes the same
PivotCharts —— data shaping, modeling and
Custom analytics capabilities and
Data Modelin 8
g Visualization Tools adds new reporting and
| (Power Pivot) (R-visuals, Bookmarks. publishing tools
Interactions, etc) . R )
S [\ Saiculzied Hakis A IgLFE S b ot
Power View
| (DAX) model directly from Excel!
Publishing &
Collaboration Options
CUBE Functions (Power BI service)

aogalsl

J-o-<cl
dbgaze Geixl praz— (uiyn Jos] U-'-UJ-”

L ALY A AT Y



401 1 Fdol | rdol |

Three Core Views:

Report

Data 0

Relationships &2
(aka Model)

\

Fiio

Power Bl ol pdscivall dg>19

Home

Creeoers

Page

Power Bl interface

insert Modsiing View

%D!l [

Help

AR PR AE R

Gut  Eatel Power 81 SQL  Enter  Recerdt Transdorm New Test  More
dstav datasets Server data soumes+ cataw vvual box wvisuaisw
Deta Qearts = Cacdstes = Than
Add data to your report

Once loaded your data will appear n the Fields pane
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Veues

Add duta Taids here
Drill through
Croes-report

o O—
Keep oll fiters

On —9

4ad drif-shoough fields here

Fields

A Searth
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You haven t ‘\Caced any
data yot. Get Data
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Connect, shape and
transform raw data

Power Bl ol pdscivall dg>19
Power Bl interface

=8 Build table relationships
“2  to create a data model
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Design interactive reports to
explore and visualize data
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Using Index Column

m Home Transform Add Column View
— [, Condtional Column . {'. Merge Columns
| | j‘. = M Cl
— & Index Column - - 2

Custom Invoke Cust
Coluomm fincion’ ) Duphcate Column

General

Index Columns contain a list of
sequential values that can be used to
identify each unique row in a table
(typically starting from O or 1)

These columns are often used to
create unique IDs that can be used to
form relationships between tables
(more on that later!)

1LY 5 index - transaction_date = ™ stock_date

1 o 1/1/199 12/28/19%6
2 3 1/1/199 10/ 1996
3 F 1/199

4 ’ Mif199 /> )
5 N 1/1/199 11/1956
6 s /1199 /

7 6 199 12/28/199¢
] 7 /1/199 12/28/19%6
9 [ ] 1/1/1997 12/26/1996
10 9 1/1/1597 12/30/19%6
11 10 /1/1997 2/27/1596
12 i1 1/1997 12/29/19%6
13 12 1/4/1997 12/28/19%6
14 13 1/4/1957 12/28/1956
15 14 1/4/1557 12/30/1956
16 15 1/4/1597 12/31/1996
17 15 1/4/1557 1/1/1557
18 17 1/4/1997 12/29/1996
19 18 1/5/1997 12/31/1556
20 19 1/5/1557 12/29/1556
21|« =

dbgazme Godxll puazr— i Josl
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Adding Conditional Column

m Home Transform Add Column | View
1 e [0 conduional cokma] 2 i Merge Column: Conditional Columns allow you to define new fields based

b S ) "
ol Y dem Cole on logical rules and conditions (/F/THEN statements)

Custom Invoke Custom

Column Function - Duphcate Column
General
Add Conditional Column
Add a conditional column that is computed from the other columns or values
( New column name
Qrder Size
In this case we’re creating a new conditional column Cohumn Name Operator Value | Output
called “Order Size”, which depends on the values in the " quantity o | [sgroaterthan = | 35 <][s then (85 « |[ targe
", " .
quantity COIumn, as fo’lows' Flse If quantity N 15 greater than or . ?h *1l & Then ?‘-\ * | Medium
* If quantity >5, Order Size = “Large” < Elself | Quantity * | equals - | Gh-l1 then (035 * || Smai
* If quantity is from 2-5, Order Size = “Medium” ryrn
* If quantity =1, Order Size = “Small”
Othervase (1
*  Otherwise Order Size = “Other” L 881 Omer
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B o

Group Pse First Row
By s Headers -

Grouping and Advanced Grouping

Transform Add Column View

B Transpose
(1 Reverse Rows
i Count Rows

Table

Data Type: Date *
! Detect Data Type

=[l Rename

Group By allows you to aggregate your data at a different level
(i.e. transform daily data into monthly, roll up transaction-level data by store, etc.)

¥) ewny : . M) peadect M+ 12 Tetul_ Ouantity
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Product ID Sales Product ID Product name
1 122322 1 Book
2 221234 2 Bike
3 135335 3 Chair
Product ID Product name Sales
1 Book 122322
2 Bike 221234
3 Chair 135335

Merge Quires
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Product ID Sales Return
1 232344 233
c5
Product ID Sales Return
2 43344 21
25
Product ID Sales Return
3 53433 433
o
Product ID Sales Return
4 5432 133

Append Quires

Product ID Sales Return
1 232344 233
2 43344 21
3 53433 433
4 5432 133

dbgazme Godxll puazr— i Josl

Tips : Appending add rows to the table
Vs. Merge add column to the table
Taller Vs Wider
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Power Bl J 8 2olw 83l JuSY lale d8Ls)

Import Excel Model

- Already have a fully-built model in Excel?

Import models built in Excel directly into Power Bl Desktop
using Import > Power Query, Power Pivot, Power View*

Imported models retain the following:

* Data source connections and queries

* Query editing procedures and applied steps

* Table relationships, hierarchies, field settings, etc.
* All calculated columns and DAX measures
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Filter Flow Concept
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Take advantage of Related Data

b gazme Godizl guaz— pudin Josl

Joc!



401 1 Fdol | rdol |

‘1 Product_Categorie...
[ CategoryName
1 ProductCategoryKey

Normalization Concept

1

.

i1l Product_Subcateg... "
[ ProductCategoryKey

1 ProductSubcategoryKey
1 SubcategoryName

7 Discount_Price

1 ModelName

£ ProductColor

3 ProductCost

3 ProductDescription

1 BirthDate
1 CustomerKey

T3 Damin name

[ Annuallincome

1 ProductKey

A ProductName

3 ProductPrice

£ ProductSize

1 ProductSKU

7 ProductStyle

A ProductSubcategoryKey

| —

o

1 Date

1 Day Name

£ Month Name
A Start of Month
£l Start of Week

SisEa

" Returns

[ ProductKey

[T ReturnDate

[ ReturnQuantity
[ TerritoryKey

Abgaza Fgdal guazr— uiin Josl

1 CustomerKey
£H OrderDate

[ Orderlineltem
4 OrderNumber
fill OrderQuantity
1 ProductKey
1 StockDate

[ TerritoryKey

e

i1 Territories_Lookup
{3 Continent

3 Country

4 Region

[ SalesTerritoryKey
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Data Table Vs. Lookup Table

day_of_month mmm_mm

/1/1997 5 V11997 A 1 1997 1 /51997
1/1/1997 3 129y 2 1 1997 lhmdav 1 1/5/1997 :M m
W 4 1/3/1997 3 1 1997 Friday ' 1/3/1987 torary a
v 1/4/3997 ¢ 1 1997 Saturday 1 \/5/1997 lomaary a1
1/1/1997 3 /1997 5 1 1997 Sunday 2 /511997 Jonmary a
11/1997 4 6 1 1997 Monday 2 1/12/1997 Jamsary a
1/1/1997 a
1 nn’ 997 |

401 1 Fdol | rdol |

11/1997 ,
111997 ¢ 1 Washington Washington Berry Juice 074858364 . oM )
1/1/1997 A 2 Washington Washington Mango Driok 04816502499 are 0% 742
1/1/1997 5 3 ~ Washington Woshington Strawberry Drink S847TN925 o 04 121
1/1/1997 4 4 Washington Washington Cream Soda 6441215547 164 164 106
m ‘ 5 Washington Washington Diet Soda 8551191439 19 on 666
1/1/1997 s 6 Washington Washingron Colo 29804642756 115 0.37 158
= 7 ~ Washington Washington Diet Cola 20191444754 26 091 15
1/1/1997 4 8 Washington Washington Orange Juice 89770512250 259 o8 857

)¢ 5

J This Product Lookup table provides additional attributes about each product (brand, product name, sku, price, etc.)

aogalsl
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Primary key

Primary Vs. Foreign Keys

213 89905924797 David
227 90065194368 Michael
246 90350758433 Rita
255 90442248582 Jacky
258 90463679432 John
273 90642099976 lJennifer
289 90872421300 Bertha
294 686200 Michelle
311 911231645%igJanice
313 91158838272 Ole
331 91323767304 Lanna
330 92005987200 Paul

394 92050951719 Jared

10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...

10/23/1998 12:00:0...
1n/22/1998 12-n0-n

u stock_date Kd|product id El| customer id K8| store_id B3| quantity K3
10/20/1998 1...
10/19/1998 1...
10/22/1998 1...
10/20/1998 1...
10/17/1998 1...
10/17/1998 1...

in/21/19q8 1

[frst_name @]

B

Primary key

1

0 NV B W N

Rani

Depovit B12
Gratisovir
Dexamethasone
Oplex

Cefaxone
Spasmodigestin
Ketolac

!\)aﬁm&wwp

EJ 3T &R

1814
5326
8236

10121

8236

10121
£720

b gazme Godizl guaz— pudin Josl

19
19
19
19
19

19
19

| product_id Eﬁ\ product Name [ Therapy area K|

Gastrointestinal...
Vitamins & Sup...
Respiratory

~ Hormonesand ...

Hormones and ...
Anti-infectives
Gastrointestinal...
Gynaecology

3

NW W W W w

Foreign keys
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Merge Vs. Relationships

Original Fact Table fields Attributes from Calendar Lookup table Attributes from Product Lookup table

| 11997 265 3 1 1 Wednesday
1711997 B8O 2 7 4 1997 Tuesdav Jamsary o1 Nationeel Nationeel Graoe Fruit Roll S23821371179 17
| w3997 1 4 3 1 1997 Frday Sanuary a1 Washing1on Washington Berry Juke 90748583674 839
V1997 14n 3 1 1 1997 Wednesday Jonuary o Fort West Fort West Fudge Cookies 7276058024 8.28
| yaeer wn 2 s 1 1997 Monday amuary o Fort West Fort West Fudge Cookins 37276054024 828
1/5/1997 2 4 s 1 1997 Sanday January (4] Washington Warhington Mango Drink 96516502499 7.42
I /1997 7% 4 1 1 1997 Wednerday Ianvuary o Ned Spade Ned Spade Shced Chicken 62054644227 181
ATt ) » b 3 | 1997 Wednewday January (¢} Red Spade Red Spade Shced Ohicken 02050644227 181
| w1997 3 2 s ' 1997 Sunday January a Wathington Washington Strawberry Orink  S8427771925 191
V11997 3 2 7 | 1997 Tuesday lanuary (¢} ] Washington Washington Strawberry Drink SB427771925 131
| viee? 320 3 1 1 1997  Wednesday Janvary a1 Exceent Excelient Cranberry Juice 30570182442 164

* Merging data in this way creates redundant data and utilizes significantly more memory and
processing power than creating relationships between multiple small tables

aogalsl
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Emp id Emp_name
1 Samy
2 Hany
3 Hosam
4 Ahmed

Relationship types

One to One Relationship

1~

Emp_id Emp_name salary
1 Samy 5500
2 Hany 4500
3 Hosam 3455
4 Ahmed 7500

b gazme Godizl guaz— pudin Josl

1

Emp_id Salary
1 5500
2 4500
3 3455
4 7500
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tustomer_acct_ num K3
89905924797 David
90065194368 Michael
90350758433 Rita
90442248582 lacky
90463679432 John
90642099976 lennifer

u transaction_date

10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/ 23/ 1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...

1n/22/1992 12-nn0-n

One to Many Relationship

Primary key

90872421300

91323767304

92005987200 Paul
92050951719 Jared

in/21/19q8 1

Bertha
Michelle

Foreign keys
stock_date K| product id
10/20/1998 1...
10/19/1998 1...
10/22/1998 1...
10/20/1998 1...
10/17/19981...
10/17/1998 1...

[first_name ]

Primary key

product id B3| Product Name B3| Therapy area K3

Rani

Depovit B12
ratisovir
[Pexamethasone

Spasmodigestin
etolac

B| customer_id ©

1814
5326
8236
10121
8236

10121
AR770

store_id [E@| quantity
19
19
19

19

19
19

A ghzme Gghodl graz— pudiw Jos

Gastrointestinal...
Vitamins & Sup...
Respiratory
Hormones and ...
Hormones and ...
Anti-infectives
Gastrointestinal...
Gynaecology

aogalsl
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Many to many relationship

product_name - product_sku i date Bl product_id B transactions
4 Washington Cream Soda 64412155747 1/1/2017 12
4 Washington Diet Cream Soda 81727382373 1/2/2017 4 9
5 Washington Diet Soda 85561191439 1/3/2017 4 11
7 Washington Diet Cola 20191444754 1/1/2017 5 16
8 Washington Orange Juice 89770532250 1/2/2017 5 19
1/1/2017 7 11

401 1 Fdol | rdol |

-

0 The refationship cannot be created because each column contans dupbcate values. Select at least one column that contans

=]

only unique vdues,
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J-o-<cl
abbga=n B9axl paz— e Jos] t’-l.l-ij.“l.i

AL A S Tl



401 1 Fdol | rdol |

DAX I ;ye doddo
Data analysis Expressions
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e Calculated Column

* Measures
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Calculated Columns

i ol ddan) LS Jgdzel Coginm (o o S Blodr 0ud 28LsL 0483 dulucsdl Sac)l o

* Calculated columns generate values for each row, which are visible within tables

in the Data view
S35 @8y AL drpazil] el g cisall Goiun (Ao Jond dulusl 5aac)] o

e Calculated columns understand row context; they’re great for defining properties

based on information in each row, but generally useless for aggregation (SUM,

. COUNT, etc)

aogalsl
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\ dbgame Boaxl pazr— udim Jos] U"'LU"‘;

401 | rdo} |



401 1 Fdol | rdol |

Calculated Columns

J9ddl Sgizn ao @3ls i Al Sloglas 3o (§ )3 bodie dplul sasYl pluscinl b o

e Use calculated columns when you want to “stamp” static, fixed values to each row

in a table (or use the Query Editor!)
ol Jawgio oz sl cdulus Oldas Jos (3 853 bodie Aol BaacYl pasaud Y o
Jeicandl (§ 4ayaS Lad) Lghdos 0,5 08 (S
* DO NOT use calculated columns for aggregation formulas, or to calculate fields

for the “Values” area of a visualization (use measures instead)

aogalsl
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Measures

bl (uSe e dolul BaaeYl Jio 8uacYl Joliz amz e lisMeasures olwlall 380 o
9 4 Lgelaseiwl Koy () s ¢dl O8I «bLdl Jods =1 elas YMeasures I ol dolusd!
" Values J!
Pivot Table JI J=Is

e Like calculated columns, measures reference entire tables or columns
Jie 8500 @il o gy Jadd (Say Jsldnl (§ 4d50ll ne @l G- dplusdl 8aeedl o e o
Sl e

e Unlike calculated columns, measure values aren’t visible within tables;
they can only be “seen” within a visualization like a chart or matrix

abgaze bl puaz— (i Jos]
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Measures

(G 1329 (ULl e pusciuell Aall Ggie e clo L Aol @il s 0485 Measure JI e
Al dewling ddyllas dalisee g8l5 sllaey Alall as3 5yas doluadl Oldaall wasMeasure I Ol
ol

* Measures are evaluated based on filter context, which means they recalculate
when the fields or filters around them change (like when new row or column labels

are pulled into a matrix or when new filters are applied to a report)

aogalsl
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Measures

J310 Sl daddle _pe de glaadl 0955 Lodie dolud! 8ueeY! ul9Measures Jl eldscinly o8 o
dumazll Ollasll oyo Wt g clawgio slhac] ol oz (§ )3 bie ,3T gaes 9l (9l Bsasm
oLl

* Use measures (vs. calculated columns) when a single row can’t give you the answer

(in other words, when you need to aggregate)

aogalsl
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Implicit Vs Explicit Measures

VISUALIZATIONS

* Implicit measures are created when you drag raw

numerical fields (like “Order Quantity”) into the values
pane of a visual and manually select the aggregation
mode (Sum, Average, Min/Max, etc)

Oldarall s Brie dolue ddos clad] 9o @

B B Bulk Orders
e 0 Explicit measures are created by actually entering DAX
B . Grocrlingltom

. | functions (or adding “quick measures”) to define

calculated columns or measures

aogalsl
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Understanding Filter Context

Product name =

‘fl
y
°
O
S
o
H o s
2 A »
= w
0
n
\

Touring Tire tube Remember that measures are

.....

o
5
o
)
5 o= 2
= o O =
o i Lo L awn :' n 3
(" ) "
o
-~
—

evaluated based on filter context,

Remove all Filters which means that they recalculate
and just Give me

=

1
1
NI BoETRTEE
WE S R B ke U en B om
Oh s+ =4 & B GOy O

ot e f the Total Orders whenever the fields or filters around
3in-200 B J306%
e s e them change

L&
pa— ;
TEDEECEEIREE S

7380 2107%

aogalsl
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Step - by - Step measure Calculation

CategoryName Total Returns

Blkes
Cotring 267 .

A

xactly is this measure calculated?

e [‘——'—pn How e.

REMEMBER: This all happens instantly behind the scenes, every time the filter context changes

-

STEP 1

Filter context is detected & applied

CategoryName  Total Retums

[Azceﬂc«es | 1115
Sike: | 342
Ciothing 267

Product[CategoryName] = “/ccessories

Product Table

Accessories

Y

STEP2

Filters flow “downstream” to
all related tables

Product Table

b gazma Ggizdl punz— i Josl

=

STEP 3

Measure formula evaluates
against the filtered table

I I Total Returns = COUNTROWS (A _Returns_Dots) v I

Count of rows in the AW_Returns_Data
table, ﬁltereddowntoonlyrows where = 1, 1 1 5
the product category is “Accessoric

aogalsl
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DAX Syntax

MEASURE NAME

* Note: Measures are always surrounded
in brackets (i.e. [Total Quantity]) when
referenced in formulas, so spaces are OK

Referenced Referenced
TABLE NAME COLUMN NAME

| |

Total Quantity: =SUM(Transactions[quantity])
7 SR y
/ v

¥ g
' s ’____//// Note: This is a “fully qualified” column, since it’s preceeded by the table
FUNCTION NAME name -- table names with spaces must be surrounded by single quotes:
* Calculated columns don’t always use functions, but *  Without a space: Transactions[quantity]
measures do: *  With a space: ‘Transactions Table’[quantity]

* |na Caleulated Column, =Transactions[quantity]
returns the value from the quantity column in
each row (since it evaluates one row at a time)

: A ' ) ‘ ‘ ! J B |
* InaMeasure, =Transactions[quantity] will g For column references, use the fully qualified name (i.e. Table[Column])

1 ’
return an error since Power Bl doesn’t know how For measure references, just use the measure name (i.e. [Measure])
to translate that as a single value (you need

some sort of aggregation)

aogalsl
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DAX Operations

Arithmetic Comparison

e Meaning Example | Danrtes Meaning Example
7 | Addition | 247 | = | Equal to | [City)="Boston”
- | Subtraction | 5-3 | > | Greater than [Quantity]>10
* | Multiplication 2*6 | < | Less than | [Quantity]<10
/ . Division [ 4/2 | >= | Greater than or equal to - [Unit_Price]>=2.5
A | Exponent 2N | <= | Less than or equal to | [Unit_Price]<=2.5
e | <> | Not equal to | [Country]<>"Mexico”
Text/Logical Operator Meaning Example
& | Concatenates two values to produce one text string [City] & “ " & [State]
&& { Create an AND condition between two logical expressions ([State]="MA") && ([Quantity]>10)
\ | | (double pipe) I Create an OR condition between two logical expressions ([State]="MA") || ([State]="CT")
IN - Creates a logical OR condition based on a given list (using curly brackets) ‘Store Lookup’[State] IN { “MA”, “CT”, “NY” }

abgaze bl puaz— (i Jos]
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DAY/MONTH/
YEAR()

HOUR/MINUTE/

SECOND()
TODAY/NOW()

WEEKDAY/
WEEKNUM()

DATEDIFF()

Basic Date & Time Functions

Returns the day of the month (1-31), month  _
of the year (1-12), or year of a given date DAY/ MONTH /Y EAR ( Date)

Returns the hour (0-23), minute (0-59), or =HOUR/M|NUTE/SECOND(Datetime)

second (0-59) of a given datetime value

Returns the current date or exact time =TODAY/NOW ()

Returns a weekday number from 1 (Sunday) =WEEK DAY/W EEKNUM (Date, [Return Type])

to 7 (Saturday), or the week # of the year

Returns the date of the last day of the =EOMONTH(StartDate, MonthS)

month, +/- a specified number of months

Returns the difference between two dates, =DATEDIF F(Datel, DateZ, Interva |)

based on a selected interval
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Basic Logical Functions
(IF/AND/OR)

Checks if a given condition is met, and
returns one value if the condition is TRUE,
and another if the condition is FALSE

Evaluates an expression and returns a

|FERROR() specified value if the expression returns an

error, otherwise returns the expression itself

Checks whether both arguments are TRUE,
and returns TRUE if both arguments are
TRUE, otherwise returns FALSE

Checks whether one of the arguments is
TRUE to return TRUE, and returns FALSE if
both arguments are FALSE

=|F(LogicalTest, ResultlfTrue, [ResultlfFalse])
=IFERROR(Value, ValuelfError)

.
=AND(Logicall, Logical2) Note: Use the && and

3 | | operators if you
want to include more
than two conditions!

=0R(Logicall, Logical2)
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LEN()

CONCATENATE()

LEFT/MID/
RIGHT()

UPPER/LOWER/

PROPER()

Text Functions

Note: Use the & operator as a shortcut,
Returns the number of charactersinastring  =| FN (Text) or to combine more than two strings!

A
- D

Joins two text strings into one =CONCATENATE (Text 1, Teth)

Returns a number of characters from the =LE FT/ RIG HT(TEXt, [ NumChars ] )
stort/middlefend of atextsting =\ (Text, StartPosition, NumChars)

Converts letters in a string to

upperower/aroparcase =UPPER/LOWER/PROPER(Text)
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 Why using Power Bl
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Deal With All Types Of Data
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Data Appending and Merging
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Relationships concept

dalizell Relationships JI glgsl

Relationships Types
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Filter Flow Concept
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Take advantage of Related Data

DAX I ;3¢ dodin

Introduction to Data analysis Expressions
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