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Learning DAX: Constructing Tables in Power Bl

Creating calculated tables directly within Power Bl is a powerful technique that significantly extends

the capabilities of your underlying Data Model. While most calculated tables rely on complex
operations like filtering, grouping, or aggregating existing data, there are frequent scenarios where
a developer needs to define a small, static lookup table entirely from scratch. This task is executed
efficiently using DAX (Data Analysis Expressions), the foundational expression language of Power
Bl. Mastering the fundamental syntax for inline table creation is essential for professionals seeking
to perform advanced Data Analysis and streamline their modeling workflow within the Power BI
environment.

The Role of DAX and Calculated Tables in Power Bl

The DAX language serves as the backbone for all calculation and insight derivation within Power
Bl. When designing a Data Model, developers typically interact with three core types of DAX
calculations: Measures, Calculated Columns, and Calculated Tables. A Calculated Table
possesses a singular function: it constructs an entirely new table object based on a defined DAX
expression, inserting it directly into the model hierarchy. Unlike traditional tables sourced from
external databases or files, calculated tables live exclusively within the Power BI file. They typically
refresh based on underlying data changes; however, when defined statically using hardcoded
values, their content remains fixed unless the definition itself is altered.

Utilizing DAX to define a table inline provides analysts with the capability to rapidly inject small,
necessary datasets. These small datasets are invaluable for various purposes, such as defining
specific testing parameters, creating specialized parameter tables for dynamic reports, or
establishing static mapping structures that are too small or volatile to justify a separate external
data source connection. This approach significantly simplifies the Data Analysis workflow, ensuring
consistency and high performance by reducing reliance on external file lookups for minor structural
elements.

Defining Static Tables with Inline DAX Syntax

The core syntax for defining a static table from scratch in Power Bl is remarkably straightforward,
leveraging array notation. The structure employs curly braces ({ }) to contain the entire set of data,
where each individual row, or tuple, is encapsulated within parentheses (()). This intuitive structure
allows the developer to literally type the data matrix directly into the formula bar. It is crucial to
remember that this direct method is optimized exclusively for small, static data volumes.
Attempting to manually maintain large, hardcoded tables using this method is highly impractical
and violates best practices.

The following example demonstrates how to define a table named My_Table containing six distinct
rows, representing hypothetical sports team statistics. The structure clearly outlines three columns:
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Team Name (text), Wins (integer), and Losses (integer). Each value within the inner parentheses
corresponds sequentially to a cell in the resulting table, defining the column order implicitly based
on the position within the tuple.

My_Table ={
("Mavs", 22, 5),
("Spurs", 30, 8),
("Kings", 13, 4),
("Warriors", 25, 12),
("Nuggets", 11, 4),
("Rockets", 40, 11)
}

This simple DAX expression instructs the Power Bl engine to immediately construct a new table
object named My_Table based on the provided array of hardcoded values. The first element of
every tuple generates the first column, the second element generates the second column, and so
forth. This foundational knowledge is the prerequisite for successfully implementing this calculation
within the Power Bl user interface.

Step-by-Step Implementation in Power Bl Desktop

To successfully implement this inline table creation method, users must navigate the Power BI
interface to access the appropriate formula bar dedicated to new table definitions. This ensures
that the DAX expression is correctly interpreted as a new table object, rather than a Measure or a
Calculated Column, which operate at different levels of the Data Model hierarchy. The initial steps
require shifting the workspace focus from the default Report View to the Data Model View, which
provides the necessary tooling for structural data manipulation.

The process begins by clicking the Table View icon located on the left navigation pane of Power BI
Desktop. This action shifts the primary display area to show the contents of existing tables. Next,
locate and click the New Table icon, which is typically situated on the top ribbon menu under the
'Modeling' or 'Table Tools' tab. Activating New Table instantly opens the formula bar, making it
ready to accept the defining DAX expression.
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Once the formula bar is visible and active, the full definition for the static table can be typed or
pasted. This is where the simple array syntax is entered, defining both the table name (before the
equals sign) and the complete dataset (after the equals sign). The system will then parse this code
to generate the physical table object within the data model. When entering the tuples, accuracy
regarding data types is important, although DAX typically infers the correct type (e.qg., text, integer,
date) automatically based on the values provided within the first few rows.

Enter the complete formula into the formula bar exactly as shown below:

My Table ={
("Mavs", 22, 5),
("Spurs", 30, 8),
("Kings", 13, 4),
("Warriors", 25, 12),
("Nuggets", 11, 4),
("Rockets", 40, 11)
}

Upon pressing Enter, the calculation is executed, and the new table named My_Table appears
instantly within the Data Model, populated with the six rows of sports team data. However, the
resulting column names highlight a critical issue inherent to this simplified syntax, which we must
address for professional deployment.
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Structure Calendars Relationships Calculations
|nal X « 1 My_Table = {
2 ("Mavs", 22, 5),
@ 3 ("Spurs", 30, 8),
4 ("Kings", 13, 4),
ﬁg 5 ("wWarriors™, 25, 12),
6 ("Nuggets", 11, 4),
7 ("Rockets", 4@, 11)
8 }
Value1l |~ | Value2 |~ | Value3 |~
Mavs 22 5
Spurs 30 8
Kings 13 4
Warriors 25 12
Nuggets 11 4
Rockets 40 11

The Challenge of Default Column Naming

When employing the streamlined array syntax (e.g., { (valuel, value?2), ... }) for table creation in
Power BIl, the DAX engine automatically assigns generic default column headers. These
placeholders are consistently named: Valuel, Value2, Value3, and so on, correlating precisely to
the order of the values within the defined tuples. While functionally sound, these generic names
significantly impair the readability and usability of the Data Model, particularly when reports are
shared or when the scope of Data Analysis efforts begins to scale.

For temporary, throwaway tables used purely for quick testing, default names might be acceptable.
However, in any professional environment, renaming these columns is mandatory for clarity and
proper data documentation. Relying on default names forces report developers and end-users to
perpetually consult the underlying DAX definition to understand what Valuel represents (e.g.,
Team Name, Points scored, or Assists). This unnecessary friction impedes the speed of data
consumption and dramatically increases the risk of misinterpretation during report construction and
maintenance.

To overcome this significant modeling limitation and ensure that your calculated table is both
immediately intuitive and correctly structured from the outset, a more sophisticated DAX function is
required. The SELECTCOLUMNS function is the ideal solution for this task. It allows us to take the
virtual table generated by the simple array syntax and explicitly map each column to a new,

descriptive name. This practice aligns perfectly with established best practices for data modeling,
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ensuring immediate context for all consumers of the dataset.

Using SELECTCOLUMNS for Explicit Column Definition

To specify descriptive column names immediately upon table creation, rather than relying on the
generic defaults, we combine the inline array definition with the powerful SELECTCOLUMNS

function. This function is fundamentally designed to return a table by selecting and renaming
columns from a source table. In this context, our source table is the temporary, virtual table
generated by the array syntax itself. This combined approach represents the preferred standard for
creating structured calculated tables in Power BI.

The syntax for SELECTCOLUMNS requires two primary components: first, the source table (our

inline array {...}); and second, a repeating series of name-expression pairs. Each pair consists of
the desired column name (enclosed in quotes as a text string) followed by the expression that
defines the content of that column. A crucial detail here is that within the scope of
SELECTCOLUMNS, the columns of the temporary virtual table are referenced using their default

names: , , and so on. This mechanism allows us to accurately map the generic internal values to
descriptive external names like "Team" or "Points."

Utilize the following comprehensive DAX syntax, incorporating the SELECTCOLUMNS function, to

achieve a properly named and structured output table:

My_Table = SELECTCOLUMNS({
("Mavs", 22, 5),
("Spurs", 30, 8),
("Kings", 13, 4),
("Warriors", 25, 12),
("Nuggets", 11, 4),
("Rockets", 40, 11)
|3

"Team", ,

"Points", ,
"Assists",)

Executing this sophisticated expression results in a highly structured and immediately usable table.
The definition effectively wraps the static dataset, assigns descriptive column headers ("Team,"
"Points," and "Assists"), and seamlessly inserts the final calculated table into the Data Model. This
method provides immediate, unambiguous context for anyone interacting with the new data object.
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ol X | 1 My_Table = SELECTCOLUMNS({
2 ("Mavs", 22, 5),
@ 3 ("Spurs", 30, 8),
4 ("Kings", 13, 4),
5 ("Warriors", 25, 12),
ﬁg 6 ("Nuggets", 11, 4),
7 ("Rockets", 4@, 11)
8 ¥
9 "Team", [Valuell],
10 "Points", [Value2],
11 "Assists", [Value3])
Team |~ | Points |~ | Assists |~
Mavs 22 5
Spurs 30 8
Kings 13 4
Warriors 25 12
Nuggets 11 4
Rockets 40 71

Note: The SELECTCOLUMNS function is exceptionally versatile. It is commonly used to simplify,

flatten, or reshape existing complex tables, making it an indispensable tool in the DAX repertoire,
far beyond its utility in defining static data arrays. You can find the complete documentation for the
SELECTCOLUMNS function in DAX for more advanced use cases.

Practical Applications and Best Practices

While the preceding examples focused on creating a hardcoded table for demonstration purposes,
the concept of calculated tables offers extensive applications within professional Data Analysis.
One of the most ubiquitous uses is the creation of specialized calendar tables, which are critical for
enabling time intelligence functions in DAX. Although often generated using highly dynamic
functions like CALENDARAUTO, developers frequently utilize static arrays or combined functions
to define specific non-standard structures, such as custom holiday schedules or complex fiscal
year mapping tables that cannot be easily derived or sourced from external systems.

Another crucial application involves creating dimension tables specifically for parameter selection.
For instance, if a report user needs the ability to switch dynamically between various aggregation
methods (e.g., Sum, Average, Median) to apply to a visual, a calculated table containing these text
options can be defined. This small table then feeds into a slicer, and a measure uses the
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SELECTEDVALUE function to conditionally switch the underlying calculation logic based on the
user's choice. This powerful technique dramatically enhances report interactivity and flexibility
without resorting to complex conditional formatting or custom visual development.

When integrating calculated tables into your model, adherence to best practices is essential.
Always ensure they are appropriately separated from your large fact tables and linked correctly via
relationships if they are intended to serve as lookup or dimension tables. Prioritize using
descriptive column names, leveraging functions like SELECTCOLUMNS to maintain a clean and
understandable Data Model. While the inline array method is superb for defining small, necessary
static datasets, remember that Power Bl is fundamentally optimized for handling data loaded via
robust connectors; calculated tables should thus be reserved for data that is either intrinsically
derived or small enough to be maintained manually without degrading overall model performance.

Further Learning Resources

To further enhance your expertise in DAX and advanced data manipulation techniques within
Power BI, consider exploring the following related concepts and tutorials:

Understanding the critical differences between calculated columns and measures, and when to use
each.

Mastering powerful DAX functions such as ADDCOLUMNS and SUMMARIZE to create complex
derived tables from existing data sources.

Implementing dynamic security rules using calculated tables for row-level filtering and access
control.
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