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What is DAX?

DAX is a collection of functions, operators, and constants
that can be used in a formula, or expression,
to calculate and return one or more values.

DAX helps you create new information
from data already in your model.



Using DAX can add calculations
to your data model
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Calculated tables |

®* The formula can duplicate or transform existing model
data, or create a series of data, to produce a new table.

® Calculated table data is always imported into your model,
so it increases the model storage size and can prolong data
refresh durations.



Calculated columns F—

® The formula is evaluated for each table row and it returns a single
value. When added to an Import storage mode table, the formula
is evaluated when the data model is refreshed and it increases the
storage size of your model.

®* When added to a DirectQuery storage mode table, the formula is
evaluated by the underlying source database when the table is
queried.



Measures |

®* The formula is concerned with achieving summarization
over model data.

® Similar to a calculated column, the formula must return a
single value. Unlike calculated columns, which are
evaluated at data refresh time, measures are evaluated at
query time and their results are never stored in the model.



Power BI

MEASURES

The values calculated by measures are dynamically
evaluated whenever a user adds the measure to a

PivotTable or open a report; as the user modifies
the context, values returned by the measure CALC U LAT E D
COLUMNS

The values in a calculated column are
computed and stored in the model.




Attribute

Power Query

Power Pivot

Excel

Language Name

Power Query Formula Language
(PQFL) or “M”

Data Analytics
eXpressions (DAX)

Excel Formulas

Can target
5 : Yes
specific cells in No No (i.e. =A1+C3)
formulas? =
Can add _ Yes Yes Yes
calculated Ve AdoCoiumn i (i.e. Add Custom Column, (i.e. Add Custom Column,
coliiiiis? Table.AddColumn(Source, "C", each ~[A] + [B]) -[@A]+[@B])
[A] +[B])
Yes (in Power Bl only)
Yes Table = Yes
Can add custom Source = #table({"Column 1", DATATABLE ("Column 1", ARt
tables? "Column 2"}, STRING, "Column 2", ={"RIC1""R1C2":"R2C1" "R2C2"}
{{"R1C1","R1C2"},{"R2C1","R2C2"}}) STRING, {{"R1C1", "R1C2"}, d z 8
{"R2C1", "R2C2"}})
Can create No
aggregate (although it can do basic grouping Yes Yes
calculations? aggregations)
Can
import/connect Yes Yes Yes
to Data?
Auto-complete
formulas? (i.e. No Yes Yes
Intellisense
Case sensitive? Yes No No
Specialization | Importing + Transformations Calculations Can do both (although not
as well)

https://selfservedbi.com/2017/02/28/bi-theory-3-m-vs-dax/
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Filter Group Summarize

-
== z

* = a query that produces a result from
a data model.

Analytic Queries - The analytic query is written as a Data
Analysis Expressions (DAX) query
statement.




Write DAX formulas



Write DAX formulas

e<Calculation name> = <DAX formula>
Ship Date = 'Date’

For example,

the definition of the Ship Date calculated table
that duplicates the Date table data



|| Write DAX formulas

e<Calculation name> = <DAX formula>

DAX functions |l DAX operators l DAX variables
Referencgs to Constant Whitespace
model objects values

Write DAX formulas - Learn | Microsoft Docs 18




Write DAX formulas

*References to

; Table references
model object

Column references

Measure references



Write DAX formulas

Table references Ship Date = 'Date’
Arrival Airport = Airport
Column references Revenue = SUM([Sales Amount])

Revenue = SUM(Sales[Sales Amount])
Measure references Profit = [Revenue] - [Cost]



Write DAX formulas

*Whitespace Spaces

Tabs
Carriage returns



DAX data types




DAX data types

Model
data type

Whole number
Decimal number
Boolean

Text

Date

Currency

N/A

DAX
data type

Integer
Real
Boolean
Text
Date/Time
Currency
BLANK



BLANK data type

*BlANK doesn't mean zero but "absence of a value”

o larianl returns BLANK

* flaridu tests whether an expression evaluates to BLANK



DAX functions




- DAX functions

Functions that

originate
from Excel

Functions that
don’t originate
from Excel
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DAX operators




DAX Operators /)

Arithmetic

Comparison

Text concatenation

Logical

Operator precedence

28



Arithmetic Operators

Use DAX operators - Learn | Microsoft Docs

Operator

+

Description
Addition
Subtraction
Multiplication

Division

Exponentiation




Comparison Operators

Operator Description Operator
= Equal to ==
> Greater than >=
< Less than <=
<>

Use DAX operators - Learn | Microsoft Docs

Description
Strict equal to
Greater than or equal to

Less than or equal to

Not equal to




Text concatenation Operators

» Use the ampersand (&) character to connect, or concatenate,
two text values to produce one continuous text value.

* For example, consider the following calculated column
definition:

Model Color = Product[Model] & "-" & Product[Color]



Logical Operators

Operator Description

& an AND condition between two expressions
where each has a Boolean result.

| | (double pipe) an OR condition between two logical expressions.

I\ a logical OR condition between each row that is
being compared to a table.

NOT Inverts the state of a Boolean expression.

Use DAX operators - Learn | Microsoft Docs 32




Workshop 1
Calculate column

®* DAX operators

® Text concatenation
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Workshop 1: Calculate column  navigator
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Workshop 1: Calculate column
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Workshop 1: Calculate column
DAX operators

® 4519 column Us Sevay

1 sasaz = wl[Vacinated (% Population) ]*100
P /
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Workshop 1: Calculate column
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Workshop 1: Calculate column

Text concatenation
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Workshop 1: Calculate column

Text concatenation

® 4319 column a® Month_Year tiialilamaulnuiiuansinounaszy

>< . |1 Month_Year = w2[Month Name]&" "&w2[Year] :_u



Workshop 1: Calculate column

Text concatenation

® 4319 column ¥e Month_Year walitlapodulminiananounazy

* {1 Fields 228l column %8 Month Year

1 Month_Year = w2[Month Name]&" "Sw2[Year] o i
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Z Discounts
35445 708.9 | 34736.1 23630 111061 October 2019
13706 411,18 | 13294.82 9790 3504.82 | November 2019 2 Gross Sales
13392 669.6 | 12722.4 3348 93744 December 2013 2. Manufacturing Price
26060 1303 24757 13030 11727 | Jahuary_2020 Month Name

100875 5043.75 | 95831.25 96840 -1008.75 Febuary 2020 [ Month Year -~



Workshop 2
Measure

* {aftu SUM
<NAME> = SUM(Table _Name[Column_Name])
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Workshop 2:
Measure
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Workshop 2:
Measure

® 4519 measure U8 Total Profit IiauanIn1lss7u

X W |1 Total Profit = sum{w2[Profit])



Workshop 2:
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Workshop 3
Calculate table

* {9ngu Filter

FILTER(Table_Name,Table_Name[Column_Name] = Lf‘liauvl."ll)

FILTER(Table _Name, OR( |
Table Name[Column Name] = t3aul,

Table_ Name[Column_Name] = Lfﬁiauvl‘*n)



Workshop 3: Calculate Table R
Filter
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Workshop 3: Calculate Table
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Workshop 3: Calculate Table
Filter
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Workshop 3: Calculate Table
Filter

* @519 Table ¥ 2019 \iouanadoyatamiyd 2019

i X |1 2019 = FILTER(w2,w2 Year]=2019)



Workshop 3: Calculate Table

Filter
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Workshop 3: Calculate Table
Filter

® 43719 Table ¥ by segment \iouanITayal 2020 ¥BINIASTUIS

¥ ~/ |1 by segment = FILTER(w2,AND(w2[Segment]="Government",w2[Year]=2020)) § -,



Workshop 3: Calculate Table

Filter
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