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204 CHAPTER 7 Working with iterators and with CALCULATE

In this scenario, RANKX is the function to use. RANKX is an iterator and it is a simple function. Nev-

ertheless, its use hides some complexities that are worth a deeper explanation.

The code of Rank Cat on Sales is the following:

Rank Cat on Sales := 

RANKX ( 

    ALL ( 'Product'[Category] ),

    [Sales Amount]

)

RANKX operates in three steps:

 1. RANKX builds a lookup table by iterating over the table provided as the fi rst parameter. Dur-

ing the iteration it evaluates its second parameter in the row context of the iteration. At the 

end, it sorts the lookup table.

 2. RANKX evaluates its second parameter in the original evaluation context.

 3. RANKX returns the position of the value computed in the second step by searching its place in 

the sorted lookup table.

The algorithm is outlined in Figure 7-11, where we show the steps needed to compute the value of 2, 

the ranking of Cameras and camcorders according to Sales Amount.

FIGURE 7-11 RANKX requires three steps to determine the ranking of Cameras and camcorders.

Here is a more detailed description of the behavior of RANKX in our example:

 ■ The lookup table is built during the iteration. In the code, we had to use ALL on the product cat-

egory to ignore the current fi lter context that would otherwise fi lter the only category visible, 

producing a lookup table with only one row.

 ■ The value of Sales Amount is a different one for each category because of context transition. 

Indeed, during the iteration there is a row context. Because the expression to evaluate is a 

measure that contains a hidden CALCULATE, context transition makes DAX compute the value 

of Sales Amount only for the given category.

https://www.pearson.de/9780134865881


 CHAPTER 7 Working with iterators and with CALCULATE 205

 ■ The lookup table only contains values. Any reference to the category is lost: Ranking takes place 

only on values, once they are sorted correctly.

 ■ The value determined in step 2 comes from the evaluation of the Sales Amount measure outside 

of the iteration, in the original evaluation context. The original fi lter context is fi ltering Cameras 

and camcorders. Therefore, the result is the amount of sales of cameras and camcorders.

 ■ The value of 2 is the result of fi nding the place of Sales Amount of cameras and camcorders in 

the sorted lookup table.

You might have noticed that at the grand total, RANKX shows 1. This value does not make any sense 

from a human point of view because a ranking should not have any total at all. Nevertheless, this value 

is the result of the same process of evaluation, which at the grand total always shows a meaningless 

value. In Figure 7-12 you can see the evaluation process at the grand total.

FIGURE 7-12 The grand total always shows 1 if sorting of the lookup table is descending.

The value computed during step 2 is the grand total of sales, which is always greater than the sum of 

individual categories. Thus, the value shown at the grand total is not a bug or a defect; it is the standard 

RANKX behavior that loses its intended meaning at the grand total level. The correct way of handling 

the total is to hide it by using DAX code. Indeed, the ranking of a category against all other categories 

has meaning if (and only if) the current fi lter context only fi lters one category. Consequently, a better 

formulation of the measure relies on HASONEVALUE in order to avoid computing the ranking in a fi lter 

context that produces a meaningless result:

Rank Cat on Sales := 

IF (

    HASONEVALUE ( 'Product'[Category] ),

    RANKX ( 

        ALL ( 'Product'[Category] ),

        [Sales Amount]

    )

)
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This code produces a blank whenever there are multiple categories in the current fi lter context, 

removing the total row. Whenever one uses RANKX or, in more general terms, whenever the measure 

computed depends on specifi c characteristics of the fi lter context, one should protect the measure with 

a conditional expression that ensures that the calculation only happens when it should, providing a 

blank or an error message in any other case. This is exactly what the previous measure does.

As we mentioned earlier RANKX accepts many arguments, not only the fi rst two. There are three 

remaining arguments, which we introduce here. We describe them later in this section.

 ■ The third parameter is the value expression, which might be useful when different expressions 

are being used to evaluate respectively the lookup table and the value to use for the ranking.

 ■ The fourth parameter is the sort order of the lookup table. It can be ASC or DESC. The default is 

DESC, with the highest values on top—that is, higher value results in lower ranking.

 ■ The fi fth parameter defi nes how to compute values in case of ties. It can be DENSE or SKIP. If it is 

DENSE, then ties are removed from the lookup table; otherwise they are kept.

Let us describe the remaining parameters with some examples.

The third parameter is useful whenever one needs to use a different expression respectively to build 

the lookup table and to compute the value to rank. For example, consider the requirement of a custom 

table for the ranking, like the one depicted in Figure 7-13.

FIGURE 7-13 Instead of building a dynamic lookup table, one might need to use a fi xed lookup table.

If one wants to use this table to compute the lookup table, then the expression used to build it 

should be different from the Sales Amount measure. In such a case, the third parameter becomes use-

ful. To rank the sales amount against this specifi c lookup table—which is named Sales Ranking—the 

code is the following:

Rank On Fixed Table := 

RANKX ( 

    'Sales Ranking',

    'Sales Ranking'[Sales],

    [Sales Amount]

)
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In this case, the lookup table is built by getting the value of 'Sales Ranking'[Sale] in the row context of Sales 

Ranking. Once the lookup table is built, RANKX evaluates [Sales Amount] in the original evaluation context.

The result of this calculation is visible in Figure 7-14.

FIGURE 7-14 Rank On Fixed Table ranks Sales Amount against the fi xed Sales Ranking table.

The full process is depicted in Figure 7-15, where you can also appreciate that the lookup table is 

sorted before being used.

FIGURE 7-15 When using a fi xed lookup table, the expression used to build the lookup table is different from the 

expression used for step 2.

The fourth parameter can be ASC or DESC. It changes the sort order of the lookup table. By default 

it is DESC, meaning that a lower ranking is assigned to the highest value. If one uses ASC, then the 

lower value will be assigned the lower ranking because the lookup table is sorted the opposite way.

The fi fth parameter, on the other hand, is useful in the presence of ties. To introduce ties in the 

calculation, we use a different measure—Rounded Sales. Rounded Sales rounds values to the nearest 

multiple of one million, and we will slice it by brand:

Rounded Sales := MROUND ( [Sales Amount], 1000000 )
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Then, we defi ne two different rankings: One uses the default ranking (which is SKIP), whereas the 

other one uses DENSE for the ranking:

Rank On Rounded Sales := 

RANKX ( 

    ALL ( 'Product'[Brand] ),

    [Rounded Sales]

)

 

Rank On Rounded Sales Dense := 

RANKX ( 

    ALL ( 'Product'[Brand] ),

    [Rounded Sales],

    ,

    ,

    DENSE

)

The result of the two measures is different. In fact, the default behavior considers the number of ties 

and it increases the ranking accordingly. When using DENSE, the ranking increases by one regardless of 

ties. You can appreciate the different result in Figure 7-16.

FIGURE 7-16 Using DENSE or SKIP produces different ranking values in the presence of ties in the lookup table.

Basically, DENSE performs a DISTINCT on the lookup table before using it. SKIP does not, and it uses 

the lookup table as it is generated during the iteration.

When using RANKX, it is important to consider which table to use as the fi rst parameter to obtain 

the desired result. In the previous queries, it was necessary to specify ALL ( Product[Brand] ) because we 

wanted to obtain the ranking of each brand. For brevity, we omitted the usual test with HASONEVALUE. 

In practice you should never skip it; otherwise the measure is at risk of computing unexpected results. For 

example, a measure like the following one produces an error if not used in a report that slices by Brand:
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Rank On Sales := 

RANKX ( 

    ALL ( 'Product'[Brand] ),

    [Sales Amount]

)

In Figure 7-17 we slice the measure by product color and the result is always 1.

FIGURE 7-17 A ranking by brand produces unexpected results if sliced by Color.

The reason is that the lookup table contains the sales amount sliced by brand and by color, whereas 

the values to search in the lookup table contain the total only by color. As such, the total by color will 

always be larger than any of its subsets by brand, resulting in a ranking of 1. Adding the protection code 

with IF HASONEVALUE ensures that—if the evaluation context does not fi lter a single brand—the result 

will be blank.

Finally, ALLSELECTED is oftentimes used with RANKX. If a user performs a selection of some brands 

out of the entire set of brands, ranking over ALL might produce gaps in the ranking. This is because ALL 

returns all the brands, regardless of the fi lter coming from the slicer. For example, consider the follow-

ing measures:

Rank On Selected Brands := 

RANKX ( 

    ALLSELECTED ( 'Product'[Brand] ),

    [Sales Amount]

)

 

Rank On All Brands := 

RANKX ( 

    ALL ( 'Product'[Brand] ),

    [Sales Amount]

)

In Figure 7-18, you can see the comparison between the two measures in the presence of a slicer 

fi ltering certain brands.
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