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Introduction: The Necessity of Cumulative Sums and the DAX Hurdle

Calculating running totals, often referred to as cumulative sums or running totals, is an
indispensable technique in the field of business intelligence and data analysis. These
calculations are fundamental for modeling time-series data, providing critical insights into
sequential growth, cash flow accumulation, or progress tracking against established metrics. For
instance, a finance team might need to track cumulative revenue throughout the year, or a logistics
team might monitor the running total of units shipped per region. In Power Bl, achieving a simple
running total across a date dimension is relatively straightforward; however, the challenge
escalates significantly when the requirement is to calculate a cumulative sum that must
automatically reset based on a specific grouping variable, such as 'Team,' 'Product Line,' or 'Fiscal
Quarter.'

The inherent difficulty lies in how DAX (Data Analysis Expressions) processes calculations.
Standard aggregation functions like SUMoperate strictly within the current filter context applied by
the visual elements on the report canvas (e.g., slicers, rows in a table visual). When we attempt a
cumulative sum, we are asking DAX to violate the current filter context by simultaneously
aggregating data from the current row and all preceding rows, while ensuring this aggregation
remains constrained only to the rows belonging to the defined category. A simple measure cannot
inherently handle this requirement because it lacks the necessary mechanism to look back
sequentially across rows within a group and dynamically modify the filter set for each iteration.

To successfully execute a categorical cumulative sum, we must move beyond conventional
measures and leverage the advanced capabilities of DAX for context manipulation. This
sophisticated approach requires deploying a calculated column combined with an iterative formula
that coordinates three powerful DAX components: context transition, which is activated by the
CALCULATE function; the ability to selectively ignore most filters while preserving the category
filter, achieved through ALLEXCEPT; and the capacity to reference the current row's position
relative to others, which is the role of the EARLIER function. Crucially, this method demands the
prior creation of a reliable, sequential Index column, which serves as the ordered anchor for
defining "previous" rows.

Deconstructing the Categorical Cumulative Sum Logic

The structure of the DAX formula designed for categorical cumulation provides a robust template
for solving this common analytical challenge. This formula must be implemented as a calculated
column rather than a measure to ensure the availability of the necessary row context required by
the EARLI ER function. The resulting calculated column will evaluate row-by-row, dynamically
generating the running total based on the sequential order defined by the Index and the grouping
defined by the Category column (e.g., Team).
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The core syntax below represents the blueprint for calculating a running total of 'Points' that is
guaranteed to reset whenever the value in the 'Team' column changes. Understanding the
interaction between the functions is key to mastering this technique, as the formula essentially
creates a dynamic filter for every row being evaluated.

Cumulative Sum =

CALCULATE (

SUM ('my_data'),

ALLEXCEPT ('my_data’, 'my_data'),
'my_data' <= EARLIER ('my_data')
)

Conceptually, for the row currently being calculated, the CALCULATE function initiates an
aggregation. It first uses ALLEXCEPT to filter the entire 'my_data' table down to only the rows that
share the same 'Team' as the current row, thereby establishing the category boundary. It then
applies a second filter using the EARLI ER comparison: this filter ensures that only those rows within
the current team that have an Index value less than or equal to the current row's Index are
included in the SUMcalculation. The combination of these two filters ensures precise accumulation
within the category, guaranteeing that the total restarts when the team changes.

It is imperative to emphasize the prerequisite role of the Index column. Without a sequential, non-
repeating index column, the comparison clause--' ny_data' <= EARLIER ( 'ny_data' )--cannot
function logically. The index provides the objective order needed to distinguish "previous" rows
from "subsequent” rows. If the index is missing or unreliable, the DAX calculation will either fail or
produce an incorrect running total, as the engine will be unable to determine the correct sequence
of accumulation. Therefore, meticulous data preparation is the most critical foundational step
before writing the DAX code.

Critical Prerequisite: Generating the Sequential Index Column

The success of any sequential calculation in DAX hinges entirely on a reliable method for ordering
the data. Since DAX calculated columns operate on a row-by-row basis and require a stable point
of reference, we must explicitly define the calculation order using a dedicated Index column.
Attempting to rely solely on implicit sorting (e.g., sorting by date in the visual) is unreliable for
complex context manipulation. For optimal performance and data integrity, the creation of this
index column should be handled within the Power Query Editor, which is Power Bl's robust data
transformation engine.

Let us assume we are working with a table named my_data, tracking performance metrics (e.g.,
Points) across various teams and players. The goal is a running total of points that resets per
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team. The initial dataset, illustrated below, clearly shows the categorical variable (Team) and the
value to be summed (Points). Notice that the order is crucial--if you want the cumulative sum to
follow a specific chronological order, the data must be sorted correctly before the index is applied.

File Home Help Table tools

=] ﬁ:' T

@ Name | my_data [;| @ I I

Manage New  Quick New New

relationships =~ measure measure column table

Structure Calendars Relationships Calculations
m X Vv

Team |~ | Points |~
@ Mavs 22
ﬁ% Mavs 14
Mavs 19
Mavs 30
Warriors 15
Warriors 12
Warriors 27
Warriors 30
Hawks 4
Hawks 40
Hawks 22
Hawks 11

To begin the preparation process, navigate to the Home tab in Power Bl Desktop and select the
Transform data button. This action launches the Power Query Editor. Once inside, select the
target table (my_data). Before adding the index, ensure the table is sorted by the desired category
(Team) and the secondary sorting key (e.g., Player or Date) to define the exact sequence of
accumulation. After sorting, navigate to the Add Column tab within the Power Query ribbon.

File Home Help Table tools
Bk © E® [ B =5
[\@ Copy E n B @ — K/ =|
Get Excel Onelake data SQL Enter Dataverse Recent Transform|Refresh Manage
datav workbook hub v Server data sources v data~v relationships
Clipboard Data Queries Relationships
X Vv

Locate the Index Column dropdown menu. Power Query offers options to start the index from 0 or
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1, or to create a custom index. While starting from 0 is common in programming, starting the index
From 1 is generally recommended for better alignment with human-readable sequencing and
easier debugging when performing sequential comparisons within DAX.

|| | = | Untitled - Power Query Editor

Home Transform Add Column View Tools Help

- -7 — "~ Conditional Column .Ad/‘. Merge Columns =

: - C 1
| ' _ﬁ\ Index Column| ~ 155 Extract ~ E
Column From Custom Invoke Custom Format Statistics Standard Sci
Examples * Column  Function From 0 n . Parse . .
General From 1 From Text From
CrietAar

By selecting From 1, Power Query generates a new column containing a unique, sequential
integer for every row in the table, respecting the pre-applied sorting order. After completing this
step, click Close & Apply on the Home tab of the Power Query Editor to load the modified table,
now featuring the essential Index column, back into the Power Bl data model. This indexed table is
now ready for the advanced DAX calculation, providing the stable reference point necessary for the

EARLI| ER function.
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n Add Column View Tools Help

-Iﬂ Conditional Column .A'd/C.. Merge Columns +[—| .| Trigonometry ~

" | Index Column ~ ) 159 Extract - ks o Rounding ~
stom i Format Statistics Standard Scientific 7 ) Date
. [ Duplicate Column . Parse ~ . 31| Information ~ -
al From Text Frc
: f\ = Table.AddIndexColumn(#"Removed Columnsl", "Index", 1, 1, Int64.T

1 Mavs 22 1

2 Mavs 14 2

3 Mavs 19 3

4 Mavs 30 4

5  Warriors 15 5

6 Warriors 12 6

7 | Warriors 27 7

8 Warriors 30 8

9 Hawks 14 9

10 Hawks 40 10

11 Hawks 22 11

12 Hawks 11 12

Implementing the Calculation: The DAX Formula in Action

With the foundational Index column successfully integrated into the my_data table, the stage is

set for writing the complex DAX formula. This implementation requires creating a calculated

column, ensuring that the calculation is performed row-by-row, which is mandatory for the

EARLI ER function to operate correctly. Return to the Power Bl Desktop environment, navigate to

the Data View tab, and ensure the my_data table is active.

To initiate the creation of the new column, locate the Table tools ribbon, and click the New

column icon. This action opens the DAX formula bar, where the logic for the categorical

cumulative sum will be entered.
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File Home Help Table tools

@ Name | my_data %:I @

New Quick | New | New
measure measure |column| table

Structure Calendars Relationships Calculations

The following comprehensive formula must be entered precisely. It is important to remember that
column and table names are case-sensitive in DAX, so ensure that' ny_dat a' , , , and match your
model exactly.

Cumulative Sum =

CALCULATE (

SUM ('my_data'),

ALLEXCEPT ('my_data’, 'my_data'),
'my_data' <= EARLIER ('my_data')
)

Upon successful commitment of the formula (by pressing Enter or clicking the checkmark), the new
column, Cumulative Sum, will be instantly populated with the running totals. A careful inspection
of the resulting data confirms the successful implementation of the categorical grouping logic.
When the calculation reaches the end of the records for 'Team A', the cumulative value holds
steady; however, upon moving to the first row of 'Team B', the sum correctly resets, starting the
accumulation sequence anew from the first point value recorded for Team B. This outcome
validates that the combination of ALLEXCEPT (for category isolation) and EARLI ER (for sequence
tracking) has been utilized effectively.
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|l X v Cumulative Sum =
CALCULATE (
B SUM ( 'my_data'[Points] ),

1

2

3

4 ALLEXCEPT ( 'my_data', 'my_data'[Team] ),

5 ‘my_data'[Index] <= EARLIER ( 'my_data'[Index] )
6

Team |~ | Points |~ | Index |~ |K&l lHETHTERIN, -

Mavs 22 1 22
Mavs 14 2 36
Mavs 19 3 55
Mavs 30 = 85
Warriors 15 5 15
Warriors 12 6 27
Warriors 27 7 54
Warriors 30 8 84
Hawks 14 9 14
Hawks 40 10 54
Hawks 22 11 76
Hawks 11 12 87

Deep Dive: How Context Transition Enables Categorical Grouping

To truly master advanced DAX techniques like categorical running totals, a thorough
understanding of context transition is paramount. When DAX evaluates a calculated column, it
begins in a Row Context, meaning it is aware of the values in the current row being processed.
Aggregation functions like SUM however, require a Filter Context to define which data subset they
should operate upon. The CALCULATE function serves as the bridge, performing the essential
context transition by converting the row context into a filter context, thereby allowing the
aggregation to take place based on the current row's values.

The first filter argument within CALCULATE is handled by ALLEXCEPT, which is the engine driving
the categorical reset. The syntax ALLEXCEPT ( 'ny_data', 'ny_data' ) instructs the DAX
engine to clear all existing filters that might be applied to the 'my_data' table, except for those filters
that specifically affect the Team column. This mechanism ensures that, regardless of what other
columns (like Player Name or Date) might be present in the row context, the filter context for the
aggregation calculation is solely constrained by the current Team value. This guaranteed isolation
is what forces the cumulative total to restart whenever the team identifier changes, as the set of
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rows available for summation is completely redefined.

The second filter argument, ' ny_data' <= EARLIER ( 'ny_data' ), defines the sequential
accumulation logic. The EARLIER function is highly specialized and exclusively available within
calculated columns. Its purpose is to capture the value of the specified column (in this case, Index)
from the initial, external Row Context--the row currently being processed. The comparison then
dynamically filters the table (which is already restricted to the current team by ALLEXCEPT) to
include only those rows whose Index value is less than or equal to the captured Index value. This
dynamic filtering process ensures that the SUM ' ny_dat a' ) expression aggregates the points from
the start of the current team's sequence up to the current row, completing the cumulative
calculation.

Conclusion and Advanced Considerations

Mastering the technique of calculating running totals by category using calculated columns and the
EARLI ER function is a fundamental milestone in advanced Power Bl development. This method
provides robust, row-by-row guaranteed sequencing, making it ideal for auditing, historical
analysis, and ensuring stable results irrespective of visual interactions. The reliance on the pre-
sorted Index column makes the logic transparent and highly reliable.

While the calculated column approach is highly effective for materialized, sequential totals,
experienced DAX developers often explore alternatives for scenarios where the cumulative total
must respond dynamically to slicers and report-level filters. These advanced methods involve
creating non-materialized measures that utilize functions like FI LTER combined with context
modifiers such as ALL or ALLSELECTED. However, such measure-based solutions introduce
additional complexity related to handling virtual row context and performance overhead. For
guaranteed sequence tracking derived directly from the underlying data structure, the Index
column and EARLI ER approach demonstrated here remains the most straightforward and reliable
method for achieving category-level resets.

To further solidify your skills in DAX and context manipulation, consider exploring the relationships
between different calculation types and contexts. Understanding when to use a calculated column
versus a measure, and how filter context differs from row context, is crucial for building efficient
and accurate data models in Power BI.

Additional Resources for DAX Mastery

The following related topics are essential for building upon the concepts of context manipulation
and sequence definition discussed in this tutorial:

How to create calculated columns versus measures in Power Bl and the performance implications
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of each.
A detailed understanding of filter context and row context in DAX, and how context transition

occurs.
Using the RANKX function for sophisticated, non-sequential ordering and ranking scenarios.
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