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Working with a single table

o In Excel, you work with a single table

o As simple as it is, it is already a data model

o It comes with several limitations
• Number of rows: less than 1 Million
• Speed and memory usage are not optimal
• Can only perform basic calculations

o The limit on size becomes a limit on the data model



Granularity

o Granularity is the level of detail of your table

o The more the columns, the higher the granularity

o Higher granularity
• More detailed information
• More powerful model
• Increase in the number of rows

o Lower granularity
• Faster and smaller model
• Less analytical power



Granularity and table size

o Increasing granularity increase the size of the model
• More columns More rows

o You quickly hit the limit of 1M rows of Excel…

Category Sales

Bikes 10,000

Helmets 5,000

Category Subcategory Sales

Bikes Cross bikes 8,000

Bikes Mountain bikes 2,000

Helmets Colorful helmets 2,000

Helmets Lightweight helmets 3,000



Scattered information

o Higher granularity is not always the best choice

o Too high is as bad as too low

o Example: yearly income repeated on every row



Leveraging the data model

o Using the data model, you can load multiple tables

o Load Customers and Sales as separate tables

o Two tables need to be linked through a relationship

o Sales[CustomerKey] = Customer[CustomerKey]

If YearlyIncome is a customer related 
information, then you need a separate 

Customer table to store it.



Customer is a business entity

o Being a business entity, it deserves a table by itself



Business Entities

o Each business has different entities
• Products, Customers, Resellers
• Patients, Medications, Doctors
• Claims, Customers
• Teams, Workers, Buildings, Projects
• Software, Features, Bugs, Customers

o Each business entity has unique characteristics

1 Entity = 1 Table



Facts and dimensions

The difference between facts and dimensions is the core
of star schemas and BI modeling



Separation between facts and dimensions
o Different entities need different ways of handling
o Fact: something that happened

• The sale of a product to a customer
• A cash withdrawal on an ATM machine
• The signature of an order
• The prescription of a medical treatment

o Dimension: something that describes a fact
• Attribute of a fact
• The name of the customer, or of the patient
• The date when the fact happened
• The currency of the cash withdrawal



Some important notes about facts
o The fact table is typically the largest one

• You can have billions of sales
• But it is unlikely you have billions of customers

o Fact are associated with numbers
• Amount withdrawn, quantity of the product sold

o Not all numbers belong to facts
• Price of a product: belongs to the dimension
• Quantity of products: belongs to the fact table

o Measures are typically aggregation of numbers from the fact 
table
• SUM ( Sales[Quantity] )



Some important notes about dimensions
o Dimensions are typically small tables

• 1 million rows, for a dimension, is already a large number
o Dimensions contain a lot of strings

• Customer name, address, gender, education
• Product color, size, brand, manufacturer

o You typically slice by dimensions
o When you compute something, you count them

• Number of customers
• Number of products

o Dimensions are not related each other



What makes a dimension?
o One business entity = one table
o Attributes of an entity in the same table
o Customer is a business entity

• Attributes: city, country, region, education, gender, age
o Usually Country is not an entity

• It is an attribute of other dimensions
• Country of customer, country of store

o Exception: demographic data
• Measure: population (fact table)
• Dimension: country (which is an entity in this model)



Introducing star schemas

Fact

Dimension

Dimension

Dimension

Dimension

Dimension



Why choosing a different model?

o If the model is not the right one
• DAX code tend to be very complex
• Formulas are hard to think at
• Complexity turns into performance issues

o With the correct model
• DAX code is simple, as it should be
• Performance are great

o Building the right model requires experience



Is your model a different one?

o At the beginning, you always feel your model is different 
than the standard ones

o 99.9% of the times, this is not the case

o Do not deviate from standard modeling, unless you really 
know what you are doing

o Business Intelligence was born in 1958

o In 60 years, we analyzed nearly any existing model

o And we found star schemas to be the best option



Header / detail tables
Let us see a first deviation from star schemas



Sales headers and sales details
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Dimension
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Bidirectional filtering is not the way to go



Numbers are still incorrect

o What is the column total showing?

o It is using the many-to-many pattern, very hard to read

SUM is 458,265.70



Computing the discount as a percentage
At the header level, the discount can be 
computed as a percentage,
instead of a fixed value.

This way, we allocate the discount 
proportionally. 

Calculated columns work fine for this.

SalesHeader[DiscountPct] =

DIVIDE (
SalesHeader[TotalDiscount],
SUMX (

RELATEDTABLE ( SalesDetail ),
SalesDetail[Unit Price] * SalesDetail[Quantity]

)
)



Multiple fact tables
Computing over multiple star schemas



Denormalized fact tables



Using multiple fact tables

o Very common scenario
• Sales and purchases
• Orders and shipments
• Sales and weather information

o What we cover in this section
• Build the correct set of dimensions
• Use one fact table to filter the other one(s)



Building a star schema

o A proper star schema is nearly always the best choice

o But how do we build the Product table?

Fact

Dimension

Fact



Options to build the new dimension

o Use an SQL view, if feasible

o Use M code in Power Query
• Available in Excel and Power BI

o Use DAX code and build a calculated table
• Available in Power BI and SSAS 2016

o You need a key for the new dimension
• Easy in SQL
• Harder in M or DAX, if primary key not already available



Example of DAX code for the dimension
Here you can see an example of the new dimension built with DAX.
In this case, we will use the product name for the key, because nothing better is available.
Products =

DISTINCT (
UNION (

ALL (
Sales[ProductName],
Sales[ColorName],
Sales[Manufacturer],
Sales[BrandName],
Sales[ProductCategoryName],
Sales[ProductSubcategoryName]

),
ALL (

Purchases[ProductName],
Purchases[ColorName],
Purchases[Manufacturer],
Purchases[BrandName],
Purchases[ProductCategoryName],
Purchases[ProductSubcategoryName]

)
)

)



Conclusions

o Data modeling is a required skill for Power BI

o Besides, it is incredibly fun!

o A good data model leads to simple DAX

o Simple, fast, easy to maintain

o Most of the times, the source data model is not your best 
choice

o Don’t be a data consumer, become a data modeler
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