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

in the Data view

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)
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Calculated Columns
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e Use calculated columns when you want to “stamp “static, fixed values to each row
in a table (or use the Query Editor!)
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DO NOT use calculated columns for aggregation formulas, or to calculate fields

for the “Values "area of a visualization (use measures instead)
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Measures
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e Like calculated columns, measures reference entire tables or columns
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e Unlike calculated columns, measure values aren’t visible within tables ;

they can only be “seen “within a visualization like a chart or matrix agatas
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Measures
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* 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)
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Measures
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e Use measures (vs. calculated columns) when a single row can’t give you the

answer (in other words, when you need to aggregate)
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VISUALIZATIONS

Implicit Vs Explicit Measures

B B Bulk Orders
BB thgn Tacket Or.
B B Ocdet Taget
B . Grdcrlingltom

4 . OrderQuantity

* Implicit measures are created when you drag raw

numerical fields (like “Order Quantity seulav eht otni (”
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e Explicit measures are created by actually entering DAX

functions
“gnidda ro)quick measures detaluclac enfied ot (”
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Understanding Filter Context

Remember that measures are

Product name =
Touring Tire tube

evaluated based on filter context,

Remove all Filters
and just Give me
the Total Orders

which means that they recalculate

whenever the fields or filters

around them change
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Step - by - Step measure Calculation

CategoryName Total Returns

v |2 How exactly is this measure calculated?

Blkes <
Cotring 267 *« REMEMBER: This all happens instantly behind the scenes, every time the filter context changes
A
- ™

STEP 1 STEP'2

Filters flow “downstream” to
all related tables

Filter context is detected & applied

CategoryNeme  Total Retums

| Accessores | 1115 Product Table
Biker | X %
Ciothing -gy Accessories

Product[CategoryName] = “/ccessories

Product Table

o Jes] — dbgae Bgaxl pper

STEP 3

Measure formula evaluates
against the filtered table

I I Total Returns = COUNTROWS (A4_Returns_Dota) VI

Count of rows in the AW_Returns_Data
table, filtered down to only rows where = 1 ’ 1 1 5
the product category is “Accessories™
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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 AR y
/ N

: Note: This is a “fully qualified” column, since it’s preceeded by the table
FUNCTION NAME +—m Fully qualifi p .

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

* InaMeasure, =Transactions[quantity] will % For column references, use the fully qualified name (i.e. Table[Column])

2 ’
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)
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DAX Operations

Aor::rr::::c Meaning Example | C;r:::ti::n Meaning Example
A | Addition | 247 | = | Equal to | [City]="Boston”
- | Subtraction | 5-3 | > | Greater than | [Quantity]>10
* | Multiplication 2*6 | < | Less than | [Quantity]<10
/ ‘ Division ' 4/2 | >= I Greater than or equal to . [Unit_Price]>=2.5
A | Exponent F A | <= | Less than or equal to | [Unit_Price}<=2.5
| . | <> . Not equal to | [Country]<>"Mexico”
Text/Logical Operator Meaning Example
& | Concatenates two values to produce one text string [City] & “ “ & [State]
&& f Create an AND condition between two logical expressions ([State]="MA") && ([Quantity]>10)
| | | (double pipe) Il 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” }
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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 =HOU R/M IN UTE/SECON D(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( Date 1' Da te2, Interva l)

based on a selected interval
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Basic Logical Functions
)JIF/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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Text Functions

Note: Use the & operator as a shortcut,

m Returns the number of charactersinastring  =| FN (Text) or to combine more than two strings!
CONCATENATE() Joins two text strings into one =CONCATENATE(Textl, Text2)
l-EFT/ MlD/ Returns a number of characters from the =LEFT/ RIGHT(TEXt, [ NumChars ] )
RIGHT() stact/micel/end oy a . fring =\M1D(Text, StartPosition, NumChars)
UPPER/LOWER/ Converts letters in a string to
PROPER) wear e eoneccoes =UPPER/LOWER/PROPER Text)
avastal
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Add Calculated Columns
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Add Measure For Deeper Analysis
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Using Data Analysis Expressions

Gped )l pill Sl @

Analyze Numbers by using Math Functions
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Analyze Performance by using Logical Functions

Edit Text by using Text Functions
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Using Different Formulas in Different Calculations
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Related

RELATED() Returns related values in each row of a table based on relationships with other tables

=RELATED(ColumnName)

1

The column that contains the
values you want to retrieve

Examples:
*  Product_Lookup[ProductName]
* Territory_Lookup[Country]
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Basic Math & State Functions

Evaluates the sum of a column

Returns the average (arithmetic
mean) of all the numbers in a column

AVERAGE()

Returns the largest value in a column
or between two scalar expressions

Returns the smallest value in a column
or between two scalar expressions

Performs division and returns the

D |V| DE( ) alternate result (or blank) if div/0

=SUM(ColumnName)

=AVERAGE(ColumnName)

=MAX(ColumnName) or =MAX(Scalarl, [Scalar2])

=MIN(ColumnName) or =MIN(Scalarl, [Scalar?])

=DIVIDE(Numerator, Denominator, [AlternateResult])
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COUNT, COUNTA, DISTINCTCOUNT &COUNTROWS

Counts the number of cells in a column that
cou NT( ) contain numbers

Counts the number of non-empty cells in a
COUNTA() f non-empty

column (numerical and non-numerical)

DISTINCTCOUNT () Counts the number of distinct or unique

values in a column

Counts the number of rows in the specified
COUNTROWS() 4 pectp

table, or a table defined by an expression

=COUNT(ColumnName)

=COUNTA(ColumnName)

=DISTINCTCOUNT(ColumnName)

=COUNTROWS(Table)
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CALCULATE()

Calculate

Evaluates a given expression or formula under a set of defined filters

=CALCULATE(Expression, [Filter1], [Filter2],...)

/

/ -
Name of an existing measure, or a DAX
formula for a valid measure

Examples:
* [Total Orders]
*  SUM(Returns_Data[ReturnQuantity])

CALCULATE works just like SUMIF or COUNTIF in Excel,
except it can evaluate measures based on ANY sort

of calculation (not just a sum, count, etc); it may help

to think of it like “CALCULATEIF”
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List of simple Boolean (True/False) filter expressions
(note: these require simple, fixed values; you cannot
create filters based on measures)

Examples:

*  Territory_Lookup[Country] = “LUSA"
* Calendar{Year] > 1998

¢ Excel s COUNTIF 3ISUMIF e Lsls3 CALCULATE o

Oblasl o £95 ST ] Tobiul Guplaall auds aiSey 41 Y)
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Bike Returns = CALCULATE([Total Returns], Products[CategoryName] = “"Bikes")

Calculate

CategoryName Total Returns

Accessories 1115

Bikes 342
lothing 267

Componénts

Total 1,724

Bike Returns

342
342
342

Here we’ve defined a new measure named “8ile Returns”, which
evaluates the “Total Returns” measure when the CategoryName
in the Products table equals “fikes”
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STEP 1

Filter context is
detected & applied

CategeryName  Tolal Returmy

CALCULATE

Filters modified by CALCULATE
[CategoryName] = "#iles”

Product Table

Fil

STEP 2

ilters flow “downstream” to
all related tables

Product Table

Aczemsories |

Bars Lo H
Qotrorg | 67
Comporents |

Total Lis

Products[CategoryName] = "Accessories”

Product Table

Accessories

I

ol
=
(1]
"

i

Y
e

AW _Returns_Data

AW _Sales Data

Bikes

-

—— ——-e .
—— —— .
- ———y -
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- -y - -
g - -
- -t - .
st

STEP 3

Measure formula evaluates
against the filtered table

Total Returns = COUNTAOHS{AW_Rstures_Data) v

Count of rows in the AW_Returns_Data
table, filtered down to only rows where
the product category is “Hikes”

=342
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ALL

m Returns all rows in a table, or all values in a column, ignoring any filters that have been applied

=ALL(Table or ColumnName, [ColumnNamel], [ColumnName2],...)

o N

N = 7u
The table or column that you List of columns that you want to clear filters on (optional)
want to clear filters on o

* If your first parameter is a table, you can’t specify additional columns

Examples:
* All columns must include the table name, and come from the same table

* Transactions

*  Products[ProductCategory] Examples:

*  Customer_Lookup[CustomerCity], Customer_Lookup[CustomerCountry]
*  Products[ProductName]
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Add Measure For Deeper Analysis

Data Analysis Expressions JI plasciwl e

Using Data Analysis Expressions
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Draw different types of Charts and Graphs
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Create and Apply Data Filters

Cards and KPIs Visuals JI elasciwl dawd ) junlaadl joe o

Show Key Metrics by using Cards
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Visualizing Geospatial Data With Maps

Trends and Area charts slid| o

Creating Trends, Trend Lines and Area Charts

Power Bl J=I> Roles JI §)lslg sLai] e

Managing & Viewing Roles in Power Bl Desktop
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