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What is Power BI

• Power BI is a commercial tool for data visualization and analysis that is part 
of the Microsoft Power Platform

• It provides a simple GUI to formulate queries on any kind of data source
• Not exactly an OLAP tool
• Besides advanced BI software (e.g., Oracle, SAP), similar commercial alternatives are 

Tableau and Qlik
• Open-source alternatives

• Saiku
• Apache Superset

• Power BI is easy(-ish) to use and provides appealing visualizations
• Desktop version is free
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https://www.meteorite.bi/products/saiku/
https://superset.apache.org/


Power BI main windows

• Report
• Create charts and dashboards

• Data
• Change data types

• Model
• Setup connection to data source

• Create hierarchies

Enrico Gallinucci – University of Bologna 15

Report

Data

Model



Power BI main windows: Model
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Import data from 

files or databases

Configuration of 

data navigation

Hierarchy



Power BI main windows: Data
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Change data 

type (and format)

Change default 

aggregation function



Power BI main windows: Report
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Then fill in the properties

(that depend on the 

chosen visualization) by 

drag&dropping fields

from the right panel

Start by selecting a 

visualization



Power BI main windows: Report
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Right-click a field to access

some functionalities, e.g.:

- Create hierarchy

- New measure

- New column

- New group

Filters can 

be set here



• Each path from leaves to root becomes a different hierarchy; shared
attributes are duplicated

Hierarchies

20



OLAP basics

• Queries are formulated by 
1) choosing a visualization
2) drag&dropping attributes
into the visualization
properties
• SELECT d.year, s.region, 

p.mfgr, sum(ft.quantity)
FROM ft, dt_part p, dt_supp s, 

dt_order o, dt_date d
WHERE ft.idpart = p.id 

AND ft.idsupp = s.id
AND ft.idorder = o.id
AND o.iddate = d.id
AND p.type = 'ECONOMY ...'

GROUP BY d.year, s.region, p.mfgr
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OLAP basics

• The same query can be issued
in different ways, where only
the visualization changes
(but the data is the same)
• SELECT d.year, s.region, 

p.mfgr, sum(ft.quantity)
FROM ft, dt_part p, dt_supp s, 

dt_order o, dt_date d
WHERE ft.idpart = p.id 

AND ft.idsupp = s.id
AND ft.idorder = o.id
AND o.iddate = d.id
AND p.type = 'ECONOMY ...'

GROUP BY d.year, s.region, p.mfgr
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OLAP basics

• Descriptive attributes can be used only in combination with the 
attribute that they describe
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OLAP basics

• Navigation of hierarchies is enabled when hierarchies are used in 
some (not all) visualizations
• Drill-up: corresponds to roll-up

• Drill-down: interactive mode to 
slice-and-drill

• Next-level: drills-down and replaces
the current level with the finer one
in the hierarchy

• Expand-all: drills-down and keeps the
current level
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OLAP basics

• Slice: open the filters panel
• Either add an attribute/measure

(e.g., mfgr)

• Or expand an attribute/measure
already used in the query
(e.g., region)
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OLAP basics

• Slice: open the filters panel
• On attributes: select one or more categorical

values

• On measures: select a range of values,
either pre- or post-aggreagtion
• Post-aggregation (top-right figure)

• "SELECT [..] GROUP BY [..] HAVING SUM(quantity) > 12M"

• Done when filtering on the attribute that is already in the panel

• Pre-aggregation (bottom-right figure)
• "SELECT [..] WHERE quantity > 10 [..]«

• Requires drag&dropping quantity again from the Fields panel

• Filter type "Top N" al
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OLAP basics

• Ordering
• Click on an attribute in the visualization

• Or click the three dots
in the top-right corner
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More functionalities: visualization

• Visualizations > Legend
• Use to break the marks (e.g., bars, trend lines, pie slices) into multiple sub-

marks
• [see OLAP basics]

• Visualizations > Small multiples
• Use to break the chart into multiple sub-charts
• [see OLAP basics]

• Data/Drill > Visual table
• Use to get a table-like visualization of the chart

• Data/Drill > Data point table
• Useful to export to check the original values before the aggregation
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More functionalities: new fields

• Right-click on an attribute > Create > ...
• > Group (discrete attribute)

• Manually take some members from an attribute and put them in a new attribute

• > Group (numeric attribute)
• Discretize numerical into bins (e.g., the account balance of customers)

• Support only for equi-width binning

• Table tools > …
• New column

• Create a new (virtual column) based on a custom formula

• New measure
• Define a function to aggregate data (to be used in place of SUM(), AVG(), etc.)

Enrico Gallinucci – University of Bologna 29



More functionalities: columns

• Create a new (virtual column) based on a custom formula

• Examples in FT
• profit = 'dw ft'[extendedprice] * 'dw ft'[quantity]

• taxed = IF('dw ft'[tax]>0,"taxed","not taxed")

• In DT_CUSTOMER
• order_age = DATEDIFF('dw dt_order'[rel_orderdate_date], TODAY(), YEAR)
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More functionalities: measures

• Define a function to aggregate data (to be used in place of SUM(), 
AVG(), etc.)

• Examples in FT:
• sum_of_profit = SUM('dw ft'[profit])

• avg_profit_by_customer = SUM('dw ft'[profit]) / DISTINCTCOUNT('dw
dt_customer'[custkey])
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• Nested aggregation
• Further aggregate the results of a query
• For instance:

• Calculate the sum(Quantity) by Brand and Nation (right)
• Calculate the average of the result by Brand (left)
• AvgNationSales = AVERAGEX(

SUMMARIZE(
'dw ft',
'dw dt_customer'[nation],
'dw dt_part'[brand],
"NationBrandSales",
SUM('dw ft'[quantity])

),
[NationBrandSales]

)
• AvgNationSales2 = 

SUM('dw ft'[quantity])/
DISTINCTCOUNT('dw dt_customer'[nation]')

More functionalities: advanced measures
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More functionalities: advanced measures

• Nested aggregation
• Further aggregate the results of a query
• For instance:

• Calculate the sum(Quantity) by Brand and Nation (right)
• Calculate the average of the result by Brand (left)
• AvgNationSales = AVERAGEX(

SUMMARIZE(
'dw ft',
'dw dt_customer'[nation],
'dw dt_part'[brand],
"NationBrandSales",
SUM('dw ft'[quantity])

),
[NationBrandSales]

)
• AvgNationSales2 = 

SUM('dw ft'[quantity])/
DISTINCTCOUNT('dw dt_customer'[nation]')
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• SUMMARIZE computes an intermediate result:

• Aggregates data from ‘dw ft’

• Group by nation and brand

• The computed measure is called

NationBrandSales, defined as SUM(qty)

• AVERAGEX takes the result of the SUMMARIZE 

to compute the average of NationBrandSales

• The fact that this average is done by brand is

driven by the query visualization properties



More functionalities: advanced measures

• Use coarser data at a finer aggregation level
• For instance:

• Calculate the sum(Quantity) by Nation (and Region)

• Divide the result by the sum(Quantity) by Region

• PercWithinRegion = SUM('dw ft'[quantity]) /

CALCULATE(

SUM('dw ft'[quantity]),

REMOVEFILTERS('dw dt_customer'[nation])

)
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CALCULATE computes the SUM(qty)

by removing nation from the group by 

defined in the visualization properties

CALCULATE returns just a value,

whereas SUMMARIZE returns a table



References

Doc: https://docs.microsoft.com/en-us/power-bi/fundamentals/

A lot of YouTube videos

https://docs.microsoft.com/en-us/power-bi/fundamentals/


Foodmart Sales - Exercises
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DFM – Foodmart
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Exercise 1

• Use a bar chart to plot the total sum of STORE_SALES for each 
STORE_STATE
• Which one is the state with the highest sales?

• Apply a drill-down operation to show the sales at the STORE_CITY level
• Are there cities whose sales are much lower than the others’?

• How many stores are there in each STORE_STATE? In each STORE_CITY?
• Color the bars based on the Count(Distinct) summarization function over the 

STORE_NAME attribute

• Would it be reasonable to say that cities with fewer stores also have lower total
sales?
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Exercise 2

• Use a bar chart to plot the total sum of STORE_SALES by STORE_CITY and 
assign the STORE_TYPE to the Legend property
• Can you notice any interesting pattern?

• Use a bar chart to plot the total sum of STORE_SALES by STORE_TYPE
• Assign the number of stores to the color property

• Is the result surprising/expected?
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Exercise 3

• Use a line chart to plot the monthly sales trend
• Any interesting pattern?

• Split the previous chart by STORE_STATE
• Put the STORE_STATE in the Legend

• Does the previous pattern hold for each state?

• Visualise the impact of each PRODUCT_FAMILY on the total sales while still
showing the monthly trends
• Use a Stacked area chart, where the STORE_STATE is in the Small multiples and the 

PRODUCT_FAMILY in the Legend
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Exercise 4

• Analyze sales by STORE_TYPE (sorted by descending order)

• Drill-down to the stores

• Add the number of customers
• Use the Count(Distinct) summarization function

• In case of wrong calculation (i.e., if you get the same value in all rows):
• Go back to the Model

• Double-click the relationships between CUSTOMER and SALES

• Set the Cross filter direction to Both

• Add the average sales per customer
• Create a new measure, calculated by dividing the sum of store sales by the count of 

distinct customers
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Exercise 5

• Create a table to visualize the sales for each OCCUPATION (Customer
dimension) 

• Exclude (i.e., filter out) the tuples where the value of STORE_SALES is lower
than 5

• Apply another filter (in addition to the previous one) to exclude all
occupations where the total sales is lower than 80K

42



Exercise 6

• Create a table to visualize with the top ten customers by total sales
• Show both CUSTOMER_ID and FULLNAME

• Add the Occupation field

• Turn it into a matrix (without the FULLNAME)

• Add a measure on the Customer table calculating a ranking of customers
• First, declare a new measure simply calculating the sum of STORE_SALES

• Then, declare a new measure calculating the RANKX, where
• The 1st parameter is the attribute that we want to order, i.e., the CUSTOMER_ID

• The 2nd parameter is the measure to be used for ordering, i.e., the one declared above

• Take the first ten customers for each occupation by filtering on the rank
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Exercise 7

• Create a histogram of StoreSales
• Right-click on STORE_SALES > New group > Create bins of size 2

• Create a bar chart showing the count of records for each bin

• Use the same binning to plot a bar chart with the average STORE_COST
for each bin
• Do you see a correlation in the data?

• Plot the same result as a scatter chart
• Find the chart in the list of visuals

• Put STORE_COST and STORE_SALES on X and Y axis, respectively (without
summarizing)
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Exercise 8

• Create a new column calculating the profits 
• PROFIT = STORE_SALES - STORE_COST

• Create a line chart showing the monthly trend of profits, sales, and 
costs
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Exercise 9

• Check distribution of profits with respect to different attributes
• Try some combinations of attributes (e.g., with the stacked bar chart)

• E.g., check the distribution of profits with respect to different combinations of 
occupation and gender

• Is there any categorical values that sticks out? Or are profits mainly driven by 
the number of customers?

• Create bins where necessary (e.g., population)
• Calculate the age of customers from their birthdate

• A new column must be defined
• <newColumn> = DATEDIFF(<date1>, <date2>, YEAR)

• Calculate bins of customer ages and check the number of customers in each 
bin and distribution of profits
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Foodmart Inventory - Exercises
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Exercise A.1

• Visualise, through a line chart, the monthly trend of the average Supply 
Time of each state (use the state of the warehouse). Show one line for 
each state and place them on the same chart, that is, the lines must 
share the same x and y axes.
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Exercise A.2

• Create a matrix to visualise the sum of Units Shipped for each
combination of Warehouse and Store
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Exercise A.3

• Find the state whose warehouses have the highest total Store Invoice.  
Perform a drill-down on such state and filter-out all the others. 
Visualize, for each city of the selected state, the total sum of Store
Invoice as a bar chart, and color the bars by the average Supply Time.
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Exercise A.4

• Visualise through a bar chart the sum of Units Shipped for each
Warehouse in the period going from 1997-06-01 to 1997-08-31. Split 
the bars by Product family and add the average Supply Time to the 
tooltips. Also, keep only the three warehouses with the maximum 
amount of Units Shipped.
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Exercise A.5

• In the product table, create a units_per_pallet column that multiplies
the number of units_per_case by the number of cases_per_pallet

• Create a report with multiple pie charts, where you show the 
proportion of Units ordered by either:
• A reasonable grouping for the units_per_pallet

• A reasonable grouping for the gross_weight

• recyclable_package

52


