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  79

C H A P T E R  4

Understanding evaluation contexts

At this point in the book, you have learned the basics of the DAX language. You know how to create 
calculated columns and measures, and you have a good understanding of common functions used in 
DAX. This is the chapter where you move to the next level in this language: After learning a solid theo-
retical background of the DAX language, you become a real DAX champion.

With the knowledge you have gained so far, you can already create many interesting reports, but 
you need to learn evaluation contexts in order to create more complex formulas. Indeed, evaluation 
contexts are the basis of all the advanced features of DAX.

We want to give a few words of warning to our readers. The concept of evaluation contexts is simple, 
and you will learn and understand it soon. Nevertheless, you need to thoroughly understand several 
subtle considerations and details. Otherwise, you will feel lost at a certain point on your DAX learning 
path. We have been teaching DAX to thousands of users in public and private classes, so we know that 
this is normal. At a certain point, you have the feeling that formulas work like magic because they work, 
but you do not understand why. Do not worry: you will be in good company. Most DAX students reach 
that point, and many others will reach it in the future. It simply means that evaluation contexts are not 
clear enough to them. The solution, at that point, is easy: Come back to this chapter, read it again, and 
you will probably fi nd something new that you missed during your fi rst read.

Moreover, evaluation contexts play an important role when using the CALCULATE function—which 
is probably the most powerful and hard-to-learn DAX function. We introduce CALCULATE in 
Chapter 5, “Understanding CALCULATE and CALCULATETABLE,” and then we use it throughout the rest 
of the book. Understanding CALCULATE without having a solid understanding of evaluation contexts 
is problematic. On the other hand, understanding the importance of evaluation contexts without hav-
ing ever tried to use CALCULATE is nearly impossible. Thus, in our experience with previous books we 
have written, this chapter and the subsequent one are the two that are always marked up and have the 
corners of pages folded over.

In the rest of the book we will use these concepts. Then in Chapter 14, “Advanced DAX concepts,” 
you will complete your learning of evaluation contexts with expanded tables. Beware that the content 
of this chapter is not the defi nitive description of evaluation contexts just yet. A more detailed descrip-
tion of evaluation contexts is the description based on expanded tables, but it would be too hard to 
learn about expanded tables before having a good understanding of the basics of evaluation contexts. 
Therefore, we introduce the whole theory in different steps.
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80 CHAPTER 4 Understanding Evaluation Contexts

Introducing evaluation contexts

There are two evaluation contexts: the fi lter context and the row context. In the next sections, you learn 
what they are and how to use them to write DAX code. Before learning what they are, it is important to 
state one point: They are different concepts, with different functionalities and a completely different usage.

The most common mistake of DAX newbies is that of confusing the two contexts as if the row con-
text was a slight variation of a fi lter context. This is not the case. The fi lter context fi lters data, whereas 
the row context iterates tables. When DAX is iterating, it is not fi ltering; and when it is fi ltering, it is not 
iterating. Even though this is a simple concept, we know from experience that it is hard to imprint in 
the mind. Our brain seems to prefer a short path to learning—when it believes there are some similari-
ties, it uses them by merging the two concepts into one. Do not be fooled. Whenever you have the 
feeling that the two evaluation contexts look the same, stop and repeat this sentence in your mind like 
a mantra: “The fi lter context fi lters, the row context iterates, they are not the same.”

An evaluation context is the context under which a DAX expression is evaluated. In fact, any DAX 
expression can provide different values in different contexts. This behavior is intuitive, and this is 
the reason why one can write DAX code without learning about evaluation contexts in advance. You 
probably reached this point in the book having authored DAX code without learning about evaluation 
contexts. Because you want more, it is now time to be more precise, to set up the foundations of DAX 
the right way, and to prepare yourself to unleash the full power of DAX.

Understanding fi lter contexts
Let us begin by understanding what an evaluation context is. All DAX expressions are evaluated inside a 
context. The context is the “environment” within which the formula is evaluated. For example, consider 
a measure such as

Sales Amount := SUMX ( Sales, Sales[Quantity] * Sales[Net Price] )

This formula computes the sum of quantity multiplied by price in the Sales table. We can use this 
measure in a report and look at the results, as shown in Figure 4-1.

FIGURE 4-1 The measure Sales Amount, without a context, shows the grand total of sales.

This number alone does not look interesting. However, if you think carefully, the formula computes 
exactly what one would expect: the sum of all sales amounts. In a real report, one is likely to slice the 
value by a certain column. For example, we can select the product brand, use it on the rows, and the 
matrix report starts to reveal interesting business insights as shown in Figure 4-2.
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 CHAPTER 4 Understanding Evaluation Contexts 81

FIGURE 4-2 Sum of Sales Amount, sliced by brand, shows the sales of each brand in separate rows.

The grand total is still there, but now it is the sum of smaller values. Each value, together with all the 
others, provides more detailed insights. However, you should note that something weird is happening: 
The formula is not computing what we apparently asked. In fact, inside each cell of the report, the 
formula is no longer computing the sum of all sales. Instead, it computes the sales of a given brand. 
Finally, note that nowhere in the code does it say that it can (or should) work on subsets of data. This 
fi ltering happens outside of the formula.

Each cell computes a different value because of the evaluation context under which DAX executes 
the formula. You can think of the evaluation context of a formula as the surrounding area of the cell 
where DAX evaluates the formula.

DAX evaluates all formulas within a respective context. Even though the formula is 
the same, the result is different because DAX executes the same code against different 
subsets of data.

This context is named Filter Context and, as the name suggests, it is a context that fi lters tables. 
Any formula ever authored will have a different value depending on the fi lter context used to perform 
its evaluation. This behavior, although intuitive, needs to be well understood because it hides many 
complexities.

Every cell of the report has a different fi lter context. You should consider that every cell has a dif-
ferent evaluation—as if it were a different query, independent from the other cells in the same report. 
The engine might perform some level of internal optimization to improve computation speed, but you 
should assume that every cell has an independent and autonomous evaluation of the underlying DAX 
expression. Therefore, the computation of the Total row in Figure 4-2 is not computed by summing the 
other rows of the report. It is computed by aggregating all the rows of the Sales table, although this 
means other iterations were already computed for the other rows in the same report. Consequently, 
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82 CHAPTER 4 Understanding Evaluation Contexts

depending on the DAX expression, the result in the Total row might display a different result, unrelated 
to the other rows in the same report.

 

Note In these examples, we are using a matrix for the sake of simplicity. We can defi ne an 
evaluation context with queries too, and you will learn more about it in future chapters. For 
now, it is better to keep it simple and only think of reports, to have a simplifi ed and visual 
understanding of the concepts.

  

When Brand is on the rows, the fi lter context fi lters one brand for each cell. If we increase the com-
plexity of the matrix by adding the year on the columns, we obtain the report in Figure 4-3.

FIGURE 4-3 Sales amount is sliced by brand and year.

Now each cell shows a subset of data pertinent to one brand and one year. The reason for this is that 
the fi lter context of each cell now fi lters both the brand and the year. In the Total row, the fi lter is only 
on the brand, whereas in the Total column the fi lter is only on the year. The grand total is the only cell 
that computes the sum of all sales because—there—the fi lter context does not apply any fi lter to the 
model.

The rules of the game should be clear at this point: The more columns we use to slice and dice, 
the more columns are being fi ltered by the fi lter context in each cell of the matrix. If one adds the 
Store[Continent] column to the rows, the result is—again—different, as shown in Figure 4-4.
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 CHAPTER 4 Understanding Evaluation Contexts 83

FIGURE 4-4 The context is defi ned by the set of fi elds on rows and on columns.

Now the fi lter context of each cell is fi ltering brand, country, and year. In other words, the fi lter con-
text contains the complete set of fi elds that one uses on rows and columns of the report.

 

Note Whether a fi eld is on the rows or on the columns of the visual, or on the slicer and/or 
page/report/visual fi lter, or in any other kind of fi lter we can create with a report—all this 
is irrelevant. All these fi lters contribute to defi ne a single fi lter context, which DAX uses to 
evaluate the formula. Displaying a fi eld on rows or columns is useful for aesthetic purposes, 
but nothing changes in the way DAX computes values.

 

Visual interactions in Power BI compose a fi lter context by combining different elements from a 
graphical interface. Indeed, the fi lter context of a cell is computed by merging together all the fi lters 
coming from rows, columns, slicers, and any other visual used for fi ltering. For example, look at 
Figure 4-5.
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84 CHAPTER 4 Understanding Evaluation Contexts

FIGURE 4-5 In a typical report, the context is defi ned in many ways, including slicers, fi lters, and other visuals.

The fi lter context of the top-left cell (A.Datum, CY 2007, 57,276.00) not only fi lters the row and the 
column of the visual, but it also fi lters the occupation (Professional) and the continent (Europe), which 
are coming from different visuals. All these fi lters contribute to the defi nition of a single fi lter context 
valid for one cell, which DAX applies to the whole data model prior to evaluating the formula.

A more formal defi nition of a fi lter context is to say that a fi lter context is a set of fi lters. A fi lter, 
in turn, is a list of tuples, and a tuple is a set of values for some defi ned columns. Figure 4-6 shows a 
visual representation of the fi lter context under which the highlighted cell is evaluated. Each element 
of the report contributes to creating the fi lter context, and every cell in the report has a different fi lter 
context.

Calendar Year

CY 2007

Education

High School

Partial College

Brand

Contoso

FIGURE 4-6 The fi gure shows a visual representation of a fi lter context in a Power BI report.

The fi lter context of Figure 4-6 contains three fi lters. The fi rst fi lter contains a tuple for Calendar Year 
with the value CY 2007. The second fi lter contains two tuples for Education with the values High School 
and Partial College. The third fi lter contains a single tuple for Brand, with the value Contoso. You might 
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 CHAPTER 4 Understanding Evaluation Contexts 85

notice that each fi lter contains tuples for one column only. You will learn how to create tuples with 
multiple columns later. Multi-column tuples are both powerful and complex tools in the hand of a DAX 
developer.

Before leaving this introduction, let us recall the measure used at the beginning of this section:

Sales Amount := SUMX ( Sales, Sales[Quantity] * Sales[Net Price] )

Here is the correct way of reading the previous measure: The measure computes the sum of Quantity 
multiplied by Net Price for all the rows in Sales which are visible in the current fi lter context.

The same applies to simpler aggregations. For example, consider this measure:

Total Quantity := SUM ( Sales[Quantity] )

It sums the Quantity column of all the rows in Sales that are visible in the current fi lter context. You 
can better understand its working by considering the corresponding SUMX version:

Total Quantity := SUMX ( Sales, Sales[Quantity] )

Looking at the SUMX defi nition, we might consider that the fi lter context affects the evaluation of 
the Sales expression, which only returns the rows of the Sales table that are visible in the current fi lter 
context. This is true, but you should consider that the fi lter context also applies to the following mea-
sures, which do not have a corresponding iterator:

Customers := DISTINCTCOUNT ( Sales[CustomerKey] )  -- Count customers in filter context
 
Colors :=
VAR ListColors = DISTINCT ( 'Product'[Color] )     -- Unique colors in filter context
RETURN COUNTROWS ( ListColors )                    -- Count unique colors

It might look pedantic, at this point, to spend so much time stressing the concept that a fi lter con-
text is always active, and that it affects the formula result. Nevertheless, keep in mind that DAX requires 
you to be extremely precise. Most of the complexity of DAX is not in learning new functions. Instead, 
the complexity comes from the presence of many subtle concepts. When these concepts are mixed 
together, what emerges is a complex scenario. Right now, the fi lter context is defi ned by the report. As 
soon as you learn how to create fi lter contexts by yourself (a critical skill described in the next chapter), 
being able to understand which fi lter context is active in each part of your formula will be of para-
mount importance.

Understanding the row context
In the previous section, you learned about the fi lter context. In this section, you now learn the second 
type of evaluation context: the row context. Remember, although both the row context and the fi lter 
context are evaluation contexts, they are not the same concept. As you learned in the previous section, 
the purpose of the fi lter context is, as its name implies, to fi lter tables. On the other hand, the row con-
text is not a tool to fi lter tables. Instead, it is used to iterate over tables and evaluate column values.

9781509306978_print.indb   859781509306978_print.indb   85 21/05/19   5:30 pm21/05/19   5:30 pm

Sam
ple

 pa
ge

s



86 CHAPTER 4 Understanding Evaluation Contexts

This time we use a different formula for our considerations, defi ning a calculated column to com-
pute the gross margin:

Sales[Gross Margin] = Sales[Quantity] * ( Sales[Net Price] - Sales[Unit Cost] )

There is a different value for each row in the resulting calculated column, as shown in Figure 4-7.

FIGURE 4-7 There is a different value in each row of Gross Margin, depending on the value of other columns.

As expected, for each row of the table there is a different value in the calculated column. Indeed, 
because there are given values in each row for the three columns used in the expression, it comes as a 
natural consequence that the fi nal expression computes different values. As it happened with the fi lter 
context, the reason is the presence of an evaluation context. This time, the context does not fi lter a 
table. Instead, it identifi es the row for which the calculation happens.

 

Note The row context references a row in the result of a DAX table expression. It should 
not be confused with a row in the report. DAX does not have a way to directly reference a 
row or a column in the report. The values displayed in a matrix in Power BI and in a Pivot-
Table in Excel are the result of DAX measures computed in a fi lter context, or are values 
stored in the table as native or calculated columns.

  

In other words, we know that a calculated column is computed row by row, but how does DAX know 
which row it is currently iterating? It knows the row because there is another evaluation context provid-
ing the row—it is the row context. When we create a calculated column over a table with one million 
rows, DAX creates a row context that evaluates the expression iterating over the table row by row, 
using the row context as the cursor.
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 CHAPTER 4 Understanding Evaluation Contexts 87

When we create a calculated column, DAX creates a row context by default. In that case, there is no 
need to manually create a row context: A calculated column is always executed in a row context. You 
have already learned how to create a row context manually—by starting an iteration. In fact, one can 
write the gross margin as a measure, like in the following code:

Gross Margin := 
SUMX ( 
    Sales,
    Sales[Quantity] * ( Sales[Net Price] - Sales[Unit Cost] )
)

In this case, because the code is for a measure, there is no automatic row context. SUMX, being an 
iterator, creates a row context that starts iterating over the Sales table, row by row. During the iteration, 
it executes the second expression of SUMX inside the row context. Thus, during each step of the itera-
tion, DAX knows which value to use for the three column names used in the expression.

The row context exists when we create a calculated column or when we are computing an expres-
sion inside an iteration. There is no other way of creating a row context. Moreover, it helps to think 
that a row context is needed whenever we want to obtain the value of a column for a certain row. For 
example, the following measure defi nition is invalid. Indeed, it tries to compute the value of Sales[Net 
Price] and there is no row context providing the row for which the calculation needs to be executed:

Gross Margin := Sales[Quantity] * ( Sales[Net Price] - Sales[Unit Cost] )

This same expression is valid when executed for a calculated column, and it is invalid if used in a 
measure. The reason is not that measures and calculated columns have different ways of using DAX. 
The reason is that a calculated column has an automatic row context, whereas a measure does not. If 
one wants to evaluate an expression row by row inside a measure, one needs to start an iteration to 
create a row context.

 

Note A column reference requires a row context to return the value of the column from a 
table. A column reference can be also used as an argument for several DAX functions with-
out a row context. For example, DISTINCT and DISTINCTCOUNT can have a column refer-
ence as a parameter, without defi ning a row context. Nonetheless, a column reference in a 
DAX expression requires a row context to be evaluated.

  

At this point, we need to repeat one important concept: A row context is not a special kind of fi lter 
context that fi lters one row. The row context is not fi ltering the model in any way; the row context only 
indicates to DAX which row to use out of a table. If one wants to apply a fi lter to the model, the tool to 
use is the fi lter context. On the other hand, if the user wants to evaluate an expression row by row, then 
the row context will do the job.
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88 CHAPTER 4 Understanding Evaluation Contexts

Testing your understanding of evaluation contexts

Before moving on to more complex descriptions about evaluation contexts, it is useful to test your 
understanding of contexts with a couple of examples. Please do not look at the explanation immedi-
ately; stop after the question and try to answer it. Then read the explanation to make sense of it. As a 
hint, try to remember, while thinking, ”The fi lter context fi lters; the row context iterates. This means that 
the row context does not fi lter, and the fi lter context does not iterate.”

Using SUM in a calculated column
The fi rst test uses an aggregator inside a calculated column. What is the result of the following expres-
sion, used in a calculated column, in Sales?

Sales[SumOfSalesQuantity] = SUM ( Sales[Quantity] )

Remember, this internally corresponds to this equivalent syntax:

Sales[SumOfSalesQuantity] = SUMX ( Sales, Sales[Quantity] )

Because it is a calculated column, it is computed row by row in a row context. What number do you 
expect to see? Choose from these three answers:

 ■ The value of Quantity for that row, that is, a different value for each row.

 ■ The total of Quantity for all the rows, that is, the same value for all the rows.

 ■ An error; we cannot use SUM inside a calculated column.

Stop reading, please, while we wait for your educated guess before moving on.

Here is the correct reasoning. You have learned that the formula means, “the sum of quantity for all 
the rows visible in the current fi lter context.” Moreover, because the code is executed for a calculated 
column, DAX evaluates the formula row by row, in a row context. Nevertheless, the row context is not 
fi ltering the table. The only context that can fi lter the table is the fi lter context. This turns the question 
into a different one: What is the fi lter context, when the formula is evaluated? The answer is straight-
forward: The fi lter context is empty. Indeed, the fi lter context is created by visuals or by queries, and a 
calculated column is computed at data refresh time when no fi ltering is happening. Thus, SUM works 
on the whole Sales table, aggregating the value of Sales[Quantity] for all the rows of Sales.

The correct answer is the second answer. This calculated column computes the same value for each 
row, that is, the grand total of Sales[Quantity] repeated for all the rows. Figure 4-8 shows the result of 
the SumOfSalesQuantity calculated column.
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 CHAPTER 4 Understanding Evaluation Contexts 89

FIGURE 4-8 SUM ( Sales[Quantity] ), in a calculated column, is computed against the entire database.

This example shows that the two evaluation contexts exist at the same time, but they do not interact. 
The evaluation contexts both work on the result of a formula, but they do so in different ways. 
Aggregators like SUM, MIN, and MAX only use the fi lter context, and they ignore the row context. If 
you have chosen the fi rst answer, as many students typically do, it is perfectly normal. The thing is that 
you are still confusing the fi lter context and the row context. Remember, the fi lter context fi lters; the 
row context iterates. The fi rst answer is the most common, when using intuitive logic, but it is wrong—
now you know why. However, if you chose the correct answer ... then we are glad this section helped 
you in learning the important difference between the two contexts.

Using columns in a measure
The second test is slightly different. Imagine we defi ne the formula for the gross margin in a measure 
instead of in a calculated column. We have a column with the net price, another column for the product 
cost, and we write the following expression:

GrossMargin% := ( Sales[Net Price] - Sales[Unit Cost] ) / Sales[Unit Cost]

What will the result be? As it happened earlier, choose among the three possible answers:

 ■ The expression works correctly, time to test the result in a report.

 ■ An error, we should not even write this formula.

 ■ We can defi ne the formula, but it will return an error when used in a report.

As in the previous test, stop reading, think about the answer, and then read the following 
explanation.
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90 CHAPTER 4 Understanding Evaluation Contexts

The code references Sales[Net Price] and Sales[Unit Cost] without any aggregator. As such, DAX 
needs to retrieve the value of the columns for a certain row. DAX has no way of detecting which row 
the formula needs to be computed for because there is no iteration happening and the code is not in a 
calculated column. In other words, DAX is missing a row context that would make it possible to retrieve 
a value for the columns that are part of the expression. Remember that a measure does not have an 
automatic row context; only calculated columns do. If we need a row context in a measure, we should 
start an iteration.

Thus, the second answer is the correct one. We cannot write the formula because it is syntactically 
wrong, and we get an error when trying to enter the code.

Using the row context with iterators

You learned that DAX creates a row context whenever we defi ne a calculated column or when we start 
an iteration with an X-function. When we use a calculated column, the presence of the row context is 
simple to use and understand. In fact, we can create simple calculated columns without even knowing 
about the presence of the row context. The reason is that the row context is created automatically by 
the engine. Therefore, we do not need to worry about the presence of the row context. On the other 
hand, when using iterators we are responsible for the creation and the handling of the row context. 
Moreover, by using iterators we can create multiple nested row contexts; this increases the complexity 
of the code. Therefore, it is important to understand more precisely the behavior of row contexts with 
iterators.

For example, look at the following DAX measure:

IncreasedSales := SUMX ( Sales, Sales[Net Price] * 1.1 )

Because SUMX is an iterator, SUMX creates a row context on the Sales table and uses it during the 
iteration. The row context iterates the Sales table (fi rst parameter) and provides the current row to the 
second parameter during the iteration. In other words, DAX evaluates the inner expression (the second 
parameter of SUMX) in a row context containing the currently iterated row on the fi rst parameter.

Please note that the two parameters of SUMX use different contexts. In fact, any piece of DAX code 
works in the context where it is called. Thus, when the expression is executed, there might already be a 
fi lter context and one or many row contexts active. Look at the same expression with comments:

SUMX (
    Sales,                     -- External filter and row contexts
    Sales[Net Price] * 1.1     -- External filter and row contexts + new row context
)

The fi rst parameter, Sales, is evaluated using the contexts coming from the caller. The second 
parameter (the expression) is evaluated using both the external contexts plus the newly created row 
context.
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 CHAPTER 4 Understanding Evaluation Contexts 91

All iterators behave the same way:

 1. Evaluate the fi rst parameter in the existing contexts to determine the rows to scan.

 2. Create a new row context for each row of the table evaluated in the previous step.

 3. Iterate the table and evaluate the second parameter in the existing evaluation context, includ-
ing the newly created row context.

 4. Aggregate the values computed during the previous step.

Be mindful that the original contexts are still valid inside the expression. Iterators add a new row 
context; they do not modify existing fi lter contexts. For example, if the outer fi lter context contains a 
fi lter for the color Red, that fi lter is still active during the whole iteration. Besides, remember that the 
row context iterates; it does not fi lter. Therefore, no matter what, we cannot override the outer fi lter 
context using an iterator.

This rule is always valid, but there is an important detail that is not trivial. If the previous contexts 
already contained a row context for the same table, then the newly created row context hides the 
previous existing row context on the same table. For DAX newbies, this is a possible source of mistakes. 
Therefore, we discuss row context hiding in more detail in the next two sections.

Nested row contexts on different tables
The expression evaluated by an iterator can be very complex. Moreover, the expression can, on its own, 
contain further iterations. At fi rst sight, starting an iteration inside another iteration might look strange. 
Still, it is a common DAX practice because nesting iterators produce powerful expressions.

For example, the following code contains three nested iterators, and it scans three tables: Catego-
ries, Products, and Sales.

SUMX (
    'Product Category',                   -- Scans the Product Category table
    SUMX (                                -- For each category
        RELATEDTABLE ( 'Product' ),       -- Scans the category products
        SUMX (                            -- For each product
            RELATEDTABLE ( Sales )        -- Scans the sales of that product
            Sales[Quantity]               --
                * 'Product'[Unit Price]   -- Computes the sales amount of that sale
                * 'Product Category'[Discount]   
        ) 
    )
)

The innermost expression—the multiplication of three factors—references three tables. In fact, 
three row contexts are opened during that expression evaluation: one for each of the three tables that 
are currently being iterated. It is also worth noting that the two RELATEDTABLE functions return the 
rows of a related table starting from the current row context. Thus, RELATEDTABLE ( Product), being 
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92 CHAPTER 4 Understanding Evaluation Contexts

executed in a row context from the Categories table, returns the products of the given category. The 
same reasoning applies to RELATEDTABLE ( Sales ), which returns the sales of the given product.

The previous code is suboptimal in terms of both performance and readability. As a rule, it is fi ne to 
nest iterators provided that the number of rows to scan is not too large: hundreds is good, thousands 
is fi ne, millions is bad. Otherwise, we may easily hit performance issues. We used the previous code to 
demonstrate that it is possible to create multiple nested row contexts; we will see more useful examples 
of nested iterators later in the book. One can express the same calculation in a much faster and read-
able way by using the following code, which relies on one individual row context and the RELATED 
function:

SUMX (
    Sales,
    Sales[Quantity] 
        * RELATED ( 'Product'[Unit Price] )
        * RELATED ( 'Product Category'[Discount] )
)

Whenever there are multiple row contexts on different tables, one can use them to reference the 
iterated tables in a single DAX expression. There is one scenario, however, which proves to be challenging. 
This happens when we nest multiple row contexts on the same table, which is the topic covered in the 
following section.

Nested row contexts on the same table
The scenario of having nested row contexts on the same table might seem rare. However, it does hap-
pen quite often, and more frequently in calculated columns. Imagine we want to rank products based 
on the list price. The most expensive product should be ranked 1, the second most expensive product 
should be ranked 2, and so on. We could solve the scenario using the RANKX function. But for educa-
tional purposes, we show how to solve it using simpler DAX functions.

To compute the ranking, for each product we can count the number of products whose price is 
higher than the current product’s. If there is no product with a higher price than the current product 
price, then the current product is the most expensive and its ranking is 1. If there is only one product 
with a higher price, then the ranking is 2. In fact, what we are doing is computing the ranking of a 
product by counting the number of products with a higher price and adding 1 to the result.

Therefore, one can author a calculated column using this code, where we used PriceOfCurrent-
Product as a placeholder to indicate the price of the current product.

1.  'Product'[UnitPriceRank] =
2.  COUNTROWS (
3.      FILTER (
4.          'Product',
5.          'Product'[Unit Price] > PriceOfCurrentProduct
6.      )
7.  ) + 1
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 CHAPTER 4 Understanding Evaluation Contexts 93

FILTER returns the products with a price higher than the current products’ price, and COUNTROWS 
counts the rows of the result of FILTER. The only remaining issue is fi nding a way to express the price of 
the current product, replacing PriceOfCurrentProduct with a valid DAX syntax. By “current,” we mean 
the value of the column in the current row when DAX computes the column. It is harder than you might 
expect.

Focus your attention on line 5 of the previous code. There, the reference to Product[Unit Price] refers 
to the value of Unit Price in the current row context. What is the active row context when DAX executes 
row number 5? There are two row contexts. Because the code is written in a calculated column, there is 
a default row context automatically created by the engine that scans the Product table. Moreover, 
FILTER being an iterator, there is the row context generated by FILTER that scans the product table 
again. This is shown graphically in Figure 4-9.

Product[UnitPriceRank] =

COUNTROWS (
    FILTER (
        Product,
        Product[Unit Price] >= PriceOfCurrentProduct
    )
) + 1

Row context of the

calculated column

Row context of the

FILTER function

FIGURE 4-9 During the evaluation of the innermost expression, there are two row contexts on the 
same table.

The outer box includes the row context of the calculated column, which is iterating over Product. 
However, the inner box shows the row context of the FILTER function, which is iterating over Product 
too. The expression Product[Unit Price] depends on the context. Therefore, a reference to Product[Unit 
Price] in the inner box can only refer to the currently iterated row by FILTER. The problem is that, in that 
box, we need to evaluate the value of Unit Price that is referenced by the row context of the calculated 
column, which is now hidden.

Indeed, when one does not create a new row context using an iterator, the value of Product[Unit 
Price] is the desired value, which is the value in the current row context of the calculated column, as in 
this simple piece of code:

Product[Test] = Product[Unit Price]

To further demonstrate this, let us evaluate Product[Unit Price] in the two boxes, with some dummy 
code. What comes out are different results as shown in Figure 4-10, where we added the evaluation of 
Product[Unit Price] right before COUNTROWS, only for educational purposes.
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