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Objectives

Unfold the mechanics of CALCULATE

Understand where to use CALCULATE

Understand what CALCULATE is doing 
behind the scenes



PARTICIPATION IS KEY!
Interact, have fun, and learn together!



DAX LEARNING PATH

DAX 100

DAX Basics
Calculated Columns

Measures
Aggregations

Variables

DAX 200

Common Table Functions
Common Table Functions

Adding Filters
Removing Filters

Mixing Table Functions

DAX 300

Evaluation Context
Row Context
Filter Context

Context Transition
Forcing Filter Context

DAX 400

CALCULATE
= Filter Context

Filter arguments are tables
Context Transition

Hands-on Examples

DAX 500

Relationships
Propagate Row Context?
Propagate Filter Context

DAX in action!

DAX 600

Time Intelligence
Marking Date Table

Turn off Auto-Calendar
Standard Functions

Custom Time Intelligence

DAX 700

Expanded Tables
Propagating Relationships

Vs.
Mirroring filters through 
expanded table concept.

Hands-on Examples

DAX 800

Many to Many
Classic M2M



Please download and install the 
Slido app on all computers you 
use

Where are you on the 
DAX Learning Path?

ⓘ Start presenting to display the poll results on this slide.



DAX
Data Analysis 
eXpressions

Formula and Query Language created by 
the SQL Server Analysis Services team at 
Microsoft in 2009.

Blend of Excel formulas and MDX.

DAX is relatively simple letting business 
users expose the power of analysis in 
Power BI.



DAX
Data Analysis 
eXpressions



How do 
we go 
from 
this...



To this?



UNFOLDING THE 
MECHANICS OF CALCULATE

1
ORIGINAL 
REPORT 
FILTERS

Report Level 
Filters 

and User 
Selections

5
KEEPFILTERS

2
TABLE ROWS > 

FILTERS:
Context 

Transition

Will remove and 
replace matching 

filters from Level 1

3
CALCULATE 
MODIFIERS:

Modify Original 
Filters 1-2

REMOVEFILTERS
USERELATIONSHIP

CROSSFILTER

4
ADD EXPLICIT FILTERS

Will remove and replace filters from Levels 
1-3

Order of Priority: First to Last

CALCULATE Order of Evaluation
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PREVIEW #1
USERELATIONSHIP vs. TREATAS()



PREVIEW #1
USERELATIONSHIP vs. TREATAS()



PREVIEW #2
SLICER NOT FILTERING LARGE ORDERS?

+ Filter on 
sales range



PREVIEW #2
SLICER NOT FILTERING LARGE ORDERS?

Filters lower 
order sizes.

Shows sales 
orders 
above 
$250?



CALCULATE
In SLOW motion!



1
We write a measure to total sales:

SUM(SalesFact[Sales])
 

(row context)

CALCULATE IN 
SLOW MOTION



2
Under the hood iterator:

SUMX(SalesFact, 
SalesFact[Sales])

 

(row context)

CALCULATE IN 
SLOW MOTION



CALCULATE IN 
SLOW MOTION

3
We write a measure to total sales:

CALCUALTE( 
SUMX(SalesFact,[Sales]) 

<Fitlers>)

(filter context)



Chris

4
CALCUALTE filters the dimension tables:

CALCULATE([Total Sales],

Customer Name = “Chris”,
Vendor = “KARPARTS”, 

Cal Year =2024)

CALCULATE IN 
SLOW MOTION



Chris KARPARTS

5
CALCUALTE filters the dimension tables:

CALCULATE([Total Sales],
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Chris KARPARTS 2024

6
CALCUALTE filters the dimension tables:

CALCULATE([Total Sales],

Customer Name = “Chris”,
Vendor = “KARPARTS”,

Cal Year =2024)

CALCULATE IN 
SLOW MOTION



Chris KARPARTS 2024

7
Dims filter SalesFact through moving

primary keys to foreign keys:

Only Sales rows that match filters survive:

Customer Name = “Chris”,
Vendor = “KARPARTS”,

Cal Year =2024)

CALCULATE IN 
SLOW MOTION



Chris KARPARTS 2024

8
Dims filter SalesFact through moving

primary keys to foreign keys:

Only Sales rows that match filters survive:

Customer Name = “Chris”,
Vendor = “KARPARTS”,

Cal Year =2024)

CALCULATE IN 
SLOW MOTION



CALCULATE IN 
SLOW MOTION

9
CALCULATE returns the

new filter context back to the visual 
under the original filter context.

1
ORIGINAL 
REPORT 
FILTERS

Report Level 
Filters 

and User 
Selections

2
TABLE ROWS > 

FILTERS:
Context 

Transition

Will remove and 
replace matching 

filters from Level 1



CALCULATE IN 
SLOW MOTION

CALCULATE( [Total Sales] , 
Customer Name = “Chris”,
Vendor = “KARPARTS”, 
Cal Year =2024)

CALCULATE( [Total Sales] , 
Customer Name = “Dan”,
Vendor = “TOPCLEAN”, 
Cal Year =2023)

CALCULATE = Filter Context 
Reusable and dynamic results to our 
visuals



THE MOST IMPORTANT CONCEPT 
TO KNOW IN DAX

Filter Context: 
Measures associate Filter Context through 
CALCULATE
CALCULATE collects filters over columns and tables.

Filters propagate through relationships.

Aggregating columns (vertical).

Row Context:
Tables associate with Row Context
Evaluates row-by-row.

Row context does not propagate over filters.

Evaluates each row for math or conditions (horizontal).

SUMX(SalesFact,[Sales])
(Row Context)

CALCULATE( [Sales] , 
Customer Name = “Chris”,
Vendor = “KARPARTS”, 
Cal Year =2024 )

(Filter Context)

Row and Filter Context 
work together!
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EXAMPLE: CALCULATE MODIFIER
REMOVEFILTERS() - RATIOS

Use of ALL() or REMOVEFILTERS() – As a modifier
1. Remove filters is not a table; it is a modifier that removes filters from our model.
2. Measures are required for computing ratios.
3. ALL() or REMOVEFILTERS() as a CALCULATE argument removes filters placed on 

columns.



EXAMPLE: 
CALCULATE 
MODIFIER
REMOVEFILTERS() -

Ratios



EXAMPLE: CALCULATE MODIFIER
CROSSFILTER()



EXAMPLE: CALCULATE MODIFIER
CROSSFILTER()
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EXAMPLE: COLUMN FILTER PREDICATE
WHICH TWO ARE THE SAME?

Simple filters Ignore other filters on the visual (Color = “Red”) 
Which variables below are identical in evaluation?

ExpressionTable FunctionTable Iterator



EXAMPLE: COLUMN FILTER PREDICATE
WHICH TWO ARE THE SAME?

Simple filters ignore other filters on the visual (Color = “Red”) 
Which variables below are identical in evaluation?



EXAMPLE: RESOLVING FILTER CONFLICTS
PREDICATE TABLES

First Example: Competing Filters – Impossible ‘and’ set



TREATAS()

Technically not a CALCULATE modifier, but a Table expression.
Gives us flexibility to assign lists of values from other columns.
It transfers column values as filters to other columns through virtual relationships.
TREATAS creates virtual relationships that transfer lineage.
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KEEPFILTERS builds a 
barrier around Level 2-4, 
preventing each from 
impacting lower-level 
filter arguments.



EXAMPLE: INNERMOST WINS
(IN = OR)

Second Example: Competing Filters and Nested CALCULATES?
Nested filters conflict
1. Multiple filters in CALCULATE ‘merge’
2. Nested CALCULATE(s); inner OVERWRITES the outer (first evaluated CALC filters).
3. Use KEEPFILTERS to ‘keep’ the inner filter from replacing the outer filter. Intersect.



EXAMPLE: INNERMOST WINS
(IN = OR)

Second Example: Competing Filters and 
Nested CALCULATES?
Nested filters conflict
1. Multiple filters in CALCULATE ‘merge’
2. Nested multiple CALCULATE filters; inner 

OVERWRITES the outer (first evaluated CALC 
filters).

3. Use KEEPFILTERS to ‘keep’ the inner from 
replacing the outer filter. Intersect.

Red & 
Blue?

Merge Blue 
& Blue

IN Red & 
Blue!



CHALLENGE #1
USERELATIONSHIP vs. TREATAS()
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CHALLENGE #1
USERELATIONSHIP vs. TREATAS()



CHALLENGE #1
USERELATIONSHIP vs. TREATAS()

Filters follow lineage: 
Eliminate original report filter to 
ensure only one filter from 
Date[Date] dim.



CHALLENGE #1
USERELATIONSHIP vs. TREATAS()

?



CHALLENGE #1
USERELATIONSHIP vs. TREATAS()
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CHALLENGE #2
SLICER NOT FILTERING LARGE ORDERS?

+ Filter on 
sales range



CHALLENGE #2
SLICER NOT FILTERING LARGE ORDERS?

Filters lower 
order sizes.

Still shows 
sales orders 

above 
$250?



CHALLENGE #2
SLICER NOT FILTERING LARGE ORDERS?

?



CHALLENGE #2
SLICER NOT FILTERING LARGE ORDERS?

Filters list of 
lower order 

sizes.

Filters sales 
orders only 
up to $150?
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Bonus Chal lenge #3:  

Unexpected Total



Bonus Chal lenge #3:  

Or iginal  F i l ter  Mo.Name

Year = 2023, Month = Nov

Year = 2023, Month = Dec

Year = 2023, Month = Nov & Dec

Year = 2024, Month = Jan

Year = 2024, Month = Feb

Year = 2024, Month = Jan & Feb



Bonus Chal lenge #3:  

Or iginal  F i l ter  Mo.Name replaced by I terated Mo.Name

Year = 2023, Month = Nov, Iterates = Nov

Year = 2023, Month = Dec, Iterates = Dec

Year = 2023, Month = Nov & Dec, Iterates = Nov, Dec

Year = 2024, Month = Jan, Iterates = Jan

Year = 2024, Month = Feb, Iterates = Feb

Year = 2024, Month = Jan & Feb, Iterates = Jan, Feb

Year = 2023 & 2024, Month = Nov & Dec & Jan & Feb, 
Iterates = Nov, Dec, Jan, Feb


