Data Analysis Expressions(DAX)
DAX Functions
The imported data with few actions(Transform data) we might create insights into our data. But sometimes that data just doesn’t include everything you need to answer. Measures can help you get there.
In Power BI, measures are defined calculations on our data that are performed at the time of our query. They are calculated as you interact with your reports and they aren't stored in our database.
Simple summarizations such as sums, averages, minimum, maximum and counts can be set through the Data pane very well. But the measures which we create appear in the data pane with a calculator icon. You can name measures whatever you want, and add them to a new or existing visualization just like any other field.
DAX includes a library of over 200 functions, operators, and constructs. 
We'll frame our understanding of DAX around three fundamental concepts: Syntax, Functions, and Context
Syntax
Syntax includes the various elements that make up a formula, or more simply, how the formula is written. For example, here's a simple DAX formula for a measure:
Total sales = SUM(sales[SalesAmount])

This formula includes the following syntax elements:
A.The measure name, Total Sales.
B. The equals sign operator (=), which indicates the beginning of the formula. When calculated, it will return a result.
C. The DAX function SUM, which adds up all of the numbers in the Sales[SalesAmount] column
D. Parenthesis (), which surround an expression that contains one or more arguments. Most functions require at least one argument. An argument passes a value to a function.
E. The referenced table, Sales.
F. The referenced column, [SalesAmount], in the Sales table. With this argument, the SUM function knows on which column to aggregate a SUM.
Now Let’s look at an example to understand the concept better.
Imagine you are the sales manager at Adventure sales. And you are asked to provide reseller sales projections over the next fiscal year. So, let’s see how that can be found. You decide to base the estimates on last year's sales amounts, with a six percent annual increase resulting from various promotions that are scheduled over the next six months.
To report the estimates, let’s carry out the following steps:
Step 1: imports last year's sales data into Power BI Desktop(adventure sales.pbix ).  finds the SalesAmount field in the  Sales table. Because the imported data only contains sales amounts for last year, we can rename the SalesAmount field to Last Years Sales.
Step 2: Drag Last Years Sales onto the report canvas. It appears in a chart visualization as a single value that is the sum of all reseller sales from last year. If you don’t get the corresponding chart select, clustered column chart from visualisation pane.

Note: Even without specifying a calculation, one has been provided automatically. Power BI Desktop created its own measure by summing up all of the values in Last Years Sales.
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But we need a measure to calculate sales projections for the coming year, which will be based on last year's sales multiplied by 1.06 to account for the expected 6 percent increase in business.

Step 3:  For this calculation, we will create a measure using the New Measure feature, then enters the following DAX formula:
	Projected Sales = SUM('Sales'[LastYearsSales])*1.06



Note: projected sales is the name of the new measure 

Let’s drag the new Projected Sales measure into the chart.
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Quickly and with minimal effort, we manged to create a measure to calculate projected sales. We can also further analyze the projections by filtering on specific resellers or by adding other fields to the report.



Using SWITCH function when creating a calculated column
The SWITCH function in DAX allows to perform a more structured and readable way of conditional logic. It's especially useful when you have multiple conditions and corresponding values to evaluate.
Syntax:
SWITCH(<expression>, <value1>, <result1>, <value2>, <result2>, ... , <defaultResult>)
Example:
 Assume the dataset below: 
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Suppose you have a "Sales" table with a column called "Product Category," and you want to create a new column called "Discount Rate" based on the product category.
 You can use the SWITCH function to set different discount rates for different product categories. And matrix visual can be used to represent in the Report view.
Discount chart:
	Electronics
	0.1

	Clothing
	0.2


	furniture
	0.15

	Else
	0.05








DAX fuction:
Discount Rate = SWITCH(
    'Sales'[Product Category],
    "Electronics", 0.1,
    "Clothing", 0.2,
    "Furniture", 0.15,
    0.05
)
Solution: 
Step 1: imports sales data into Power BI Desktop(sales.xlsx ).  
Step 2: Drag  to Product category rows, Order amount to columns and (∑)Discount rate in values
Step 3: Select table chart to visualise in Report view
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Create Calculated columns

Task 1: 
· Open the excel file(tallest buildings).  You should see that it contains a list of the 61 tallest buildings in the world at the time of documenting:

· Create a calculated column in the Buildings table to show the average height of each floor for each building (divide the Metres column by the Floors column).
· Use table visual to visualise in report view.

	There are at least 3 ways to do this, using either DIVIDE, ISERROR or IF.  Which do you think is the best solution?




Task 2: Your task will be to divide the series into viewing figure bands in a new column from the Excel file Series.xlsx
· Open the Excel file (series)
· Use the SWITCH function to show program viewing figures in bands
· create a new column called Viewing Band which uses the SWITCH function to allocate series to different bands according to these rules:


	Million viewers
	Band

	Up to and including 5
	Niche

	6 to 8
	Mainstream

	9 to 12
	Cult

	More than 12
	National treasure


· Turn the report's table into a matrix and use it to count how many series there were in each band for each channel



DAX function: 
viewingband = SWITCH(TRUE(),   
        
        [Viewers (m)] <= 5, "Niche",
        [Viewers (m)] <= 8, "Mainstream",
        [Viewers (m)] <= 12, "Cult",
        
        // if none of these, it is ...
        "National treasure"        
        
)



Create Calculated measures


Task 3:
Create a variety of measures to report on film data(file name: List of films.xlsx)

i) Create first measure called Average Box Office to show the average box office takings (dividing by 1,000,000 to make the figures more readable) and also apply conditional formatting by this measure
ii) Create second measure called Average Profit, to show the average difference between the box office takings and budget for each film
iii) Create third and final measure called Number of films to count the number of films for the filter context (use COUNTROWS).  Create a table on a separate page to show your measures.

Create a table called Film measures to hold your measures
Note:  Because you're averaging an expression, you won't be able to use the standard AVERAGE function.
DAX function:
i) Average box office = AVERAGE(Films[BoxOfficeDollars]) / 1000000
ii) Average profit = AVERAGEX(Films, [BoxOfficeDollars]-[BudgetDollars])/1000000
iii) Number of films = COUNTROWS(Films)
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to calculate discount rates based on the "Product Category™:

ﬂ Copy code

OrderID,Product Category,Order Amount
1,Electronics, 500
2,Clothing,100
3,Furniture,250
4,Electronics, 700
5,Clothing, 75
6,Furniture, 150
7,Books, 30
8,Electronics,450
9,Clothing, 80

10, Furniture, 200

In this dataset:

* The "OrderID" column represents the unique identifier for each order.
* The "Product Category" column categorizes the products into "Electronics," "Clothing,"
"Furniture," and "Books."

* The "Order Amount" column represents the amount of each order.

You can import this data into Power Bl and then use the "SWITCH" function to create ¢
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