
Visual Calculations 
Making DAX easier!







Marc Lelijveld
Technical Evangelist & Architect
At Macaw

@MarcLelijveld

linkedin.com/in/MarcLelijveld

Data-Marc.com 

DutchFabricUsergroup.com





How most of us write DAX today



Ever tried to do a running total in DAX?

21 steps!



How would you want to write DAX?



What calculation options do we have?

SQL



Which options fits in where?
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Visual Calculation



Let’s face it

• DAX is hard. (to be exact, filter context is hard)

• DAX calculations (measures) are scoped to the model and independent of each other

• Typical business type calculations are surprisingly hard to do.
• Quick measures help – but the DAX it generates is hard to comprehend / edit



What if you could…

• define a calculation on exactly what’s on your visual without having to worry about what 
makes DAX hard?

• easily write and read the DAX statement needed for your business calculation?

• define a calculation with no to minimal typing, but instead use point-and-click if you wanted 
to?



Enter: Visual Calculations
(Visual Calcs for short)
• DAX calculations defined on a visual

• Can refer to any field that’s on the visual, including other visual calcs

• Are executed in scope of the visual only, not the model

• Can refer to the visual structure as well, instead of just referencing fields

• Most of the time you don’t have to worry about the complexity of filter context 



Visual calcs vs measures vs calc columns
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• Works on a row-by-
row basis (row 
context)

• Computed at dataset 
refresh (for import 
tables) or query 
refresh (for 
DirectQuery tables)

• Result persisted (for 
import tables)
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re • Defined in the data 

model
• Works on sets of rows 

(filter context)
• Computed at query 

execution
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ns • Defined on a visual
• “Visible context”
• Computed at query 

execution
• Can refer to visual 

structure



Visual calculations are easy and flexible

• WYSIWYG

• Point-and-click provided, if you want

• Just “visible context”

• High-level functions for common business calculations

• Refer to visual structure



Mental model

• Any visual can be represented 
as a matrix

• A visual calculation adds a 
column on that matrix

• A visual calculation is added 
to the matrix but can be 
hidden from the visual itself

• A visual calculation can refer 
to any field / visual 
calculation on the visual



Demo



#Mindblown #PowerBI



What are Visual Calcs?

DAX calculations in the scope of a visual.
In support thereof:
 - new functions
 - new concepts



Visual calc expressions

• It’s just DAX. Most DAX works.
OrderCategory =
    SWITCH (

    TRUE,
 [Sales Amount] <= 100, ’Small’,

 [Sales Amount] <= 500, ’Medium’,
      ‘Large’
    )

• Basic arithmetic: Profit = [Sales] – [Cost]

• New visual calc functions



Visual Calcs vs ‘regular’ DAX (1/2)

• Goal: implement a running sum calculation that sums Sales Amount over Year.

• Solution:
• Current DAX:

CALCULATE(

SUM('Sales'[Sales Amount]),

FILTER(

ALLSELECTED('Date'[Year]),

ISONORAFTER('Date'[Year], MAX('Date'[Year]), DESC)

)

)

• Visual Calcs (assuming Year is on Rows):
RUNNINGSUM([Sales Amount])



Visual Calcs vs ‘regular’ DAX (2/2)

• Goal: given a list of states and number of restaurants per state, for each state calculate the 
difference in number of restaurant in that state vs the one above.

•

Visual Calcs (technically Window functions):
Diff =
VAR PreviousStateRestaurants =

CALCULATE (
[# restaurants],

 OFFSET ( -1, ALLSELECTED ( Pizza_data[state] ),
 ORDERBY ( Pizza_data[state] ) )

)
RETURN

[# restaurants] - PreviousStateRestaurants

Current DAX:
DiffNumRestaurants =
VAR _temp =

SUMMARIZE (
ALLSELECTED ( Pizza_data ),
Pizza_data[state],
"NumRestaurants", [# restaurants]

)
VAR _currentState =

SELECTEDVALUE ( Pizza_data[state] )
VAR _previousState =

TOPN (
1,
FILTER ( _temp, Pizza_data[state] < _currentState ),
Pizza_data[state], DESC

)
RETURN

[# restaurants] - SUMX ( _previousState, [NumRestaurants] )

Visual Calcs:
Diff = [# restaurants] – PREVIOUS( [# restaurants] )



New functions

• We are introducing multiple new functions, divided in levels.

• Higher-level functions are easier-to-use shortcuts to lower-level functions

Level Functionality 
offered

Included functions Flexibility Complexity

Low Returning a single 
item, a set of items 
or an index number

Window functions High High

Medium Returning a single 
item, a set of items

Movement functions
Hierarchical 
functions

Medium Medium-High

High Business-type 
calculations

Calculation 
functions

Medium Low



Low level functions
(aka window functions)

ORDERBY

PARTITIONBY

MATCHBY

OFFSET

• Relative 
movement

INDEX

• Absolute 
movement

WINDOW

• Define 
slice

RANK

• Return 
rank

ROWNUMBER

• Return 
unique 
ranking



Medium level functions

Movement functions:
Previous: move up / left in direction
Next: move down/right in direction
First: move to beginning in direction
Last: move to end in direction

Inspection function:
ISATLEVEL: check if a column is on 
the current level

Lattice navigations functions:
Expand: add detail level

ExpandAll: add all detail levels

Collapse: remove detail level

CollapseAll: remove all detail levels

Selection function:
Range: define slice



High level functions

RunningSum: add running sum in direction

MovingAverage: add moving average in direction



New concepts 

Visual matrix: the matrix that represents the data in a visual

Axis: defines how a calculation traverse the visual matrix on which it’s being executed.

Reset: defines when a calculation restarts while traversing the axis

Direction: combines axis and reset

Hidden: a field that is on the visual matrix but not shown on the visual



Concept: axis

• Think of axis as how the calculation traverses 
the visual matrix on which it’s being executed

• Default: Rows

Rows

Columns Rows Rows Columns

Columns



Example: Axis

FIRST([Sales Amount], Rows) →
for each Row, retrieve the first Sales Amount from the first Row)



Example: Axis

FIRST([Sales Amount], Columns) →
for each Column, retrieve the first Sales Amount from the first Column)



Example: Axis

PREVIOUS([Sales Amount], Rows Columns) →
for each cell, retrieve the previous Sales Amount from the Row above it or from the last cell in 
the previous Column



Example: Axis

PREVIOUS([Sales Amount], Columns Rows) →
for each cell, retrieve the previous Sales Amount from the Column to the left of it or from the last 
cell of the previous Row



Concept: Reset

• None: continue counting, never restart

• LowestParent: start over for each parent of the lowest level on the specified axis

• HighestParent: start over on the highest level on the specified axis

• [n]: start over on the nth level on the specified axis

• [Field reference] (example: reset([Year])



Columns Rows Columns with 
reset

Rows with 
reset

Specific fields

Columns 
Rows

Rows 
Columns

Columns 
Rows with 

reset

Rows 
Columns with 

reset

Concept: Direction

• Direction is the combination of Axis and Reset

• The ‘specific fields’ “direction” does not rely on Axis but instead references fields



Concept: Hidden

• All fields on the visual are on the visual matrix, but not all fields on the visual matrix are visible 
on the visual.

• Remember: visual calcs can refer to what’s on the visual matrix, not to anything else. 

• Allows for “partial results”



Example: Hidden

• Profit = [Sales Amount] – [Cost] (hidden)

• ProfitDiff = [Profit] – Previous([Profit]) (hidden)

• ProfitDiff% = DIVIDE([ProfitDiff], [Profit])



Demo



But where is calculate?

Only in the center the user is exposed to calculate and worry 
about complexities such as context transition

Higher-level (medium and high) functions have signatures that 
expand into calculate statements.

Example:

first([Sales], [Year]) →

calculate([Sales], first[Year]) → 
calculate([Sales], index(1, [Year])





Resources

• Documentation of released functions: INDEX, OFFSET, WINDOW, RANK, ROWNUMBER, 
ORDERBY, PARTITIONBY, MATCHBY

• Understanding ORDERBY, PARTITIONBY and MATCHBY

• Using visual calculations
https://aka.ms/visual-calculations-docs

• Calculations options
https://aka.ms/powerbi-calculation-options

• Provide feedback on visual calculations
https://aka.ms/visual-calculations-feedback

https://learn.microsoft.com/dax/index-function-dax
https://learn.microsoft.com/dax/offset-function-dax
https://learn.microsoft.com/dax/window-function-dax
https://learn.microsoft.com/dax/rank-function-dax
https://learn.microsoft.com/dax/rownumber-function-dax
https://learn.microsoft.com/dax/orderby-function-dax
https://learn.microsoft.com/dax/partitionby-function-dax
https://learn.microsoft.com/dax/matchby-function-dax
https://learn.microsoft.com/dax/best-practices/dax-understand-orderby
https://aka.ms/visual-calculations-docs
https://aka.ms/powerbi-calculation-options
https://aka.ms/visual-calculations-feedback


Questions?

Marc Lelijveld
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Data-Marc.com 
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