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Power BI Gotchas – 
Dan’s Dirty Dozen



#1 Data Model

Auto Date/Time Tables

Example of Date Hierarchy built for 
ShipDate column and DAX logic 
below for this Calculated Table.

In this example the semantic 
model had 54 tables
- 43 auto date/time tables
- 8 dimension tables
- 1 fact table
- 2 hidden reference tables

Another example below where 2nd 
largest table is auto date/time table 
and has over 3.5M rows

Auto date/time in Power BI Desktop - Power BI | Microsoft Learn
Auto date/time guidance in Power BI Desktop - Power BI | Microsoft Learn

https://learn.microsoft.com/en-us/power-bi/transform-model/desktop-auto-date-time
https://learn.microsoft.com/en-us/power-bi/transform-model/desktop-auto-date-time
https://learn.microsoft.com/en-us/power-bi/transform-model/desktop-auto-date-time
https://learn.microsoft.com/en-us/power-bi/guidance/auto-date-time
https://learn.microsoft.com/en-us/power-bi/guidance/auto-date-time
https://learn.microsoft.com/en-us/power-bi/guidance/auto-date-time


#2 Data Model

Columns not needed

Data reduction techniques for Import modeling - Power BI | Microsoft Learn

In the above example 
- Fact table has a unique key ID column 
- takes up 15.2GB (79.6% of the entire model size)
- column is not needed for any calculations or reporting requirements

Table columns have two main purposes
- Reporting : report design, filtering, grouping, summarizing data
- Model structure : relationships, calculations, security roles, formatting

Other common things are dimension attributes duplicated in Fact 
tables, ETL date/time columns, source natural keys 

https://learn.microsoft.com/en-us/power-bi/guidance/import-modeling-data-reduction
https://learn.microsoft.com/en-us/power-bi/guidance/import-modeling-data-reduction
https://learn.microsoft.com/en-us/power-bi/guidance/import-modeling-data-reduction


#3 Data Model

Data Types

Watch out for “Floating Point / Decimal Number (Double)” Data Type columns
- Use “Integer” or “Fixed Decimal” instead; can see between 10 to 60% in size reduction

Before: table size 22.7GB

After: table size 8.1GB 

Reduction: 14.6GB (64% size reduction)

Other data types to watch out for would be String and Date Time
- With String you can see larger dictionaries and hierarchies
- With Date Time watch out for precision if time is included



#4 Data Model

Bi-Directional and Many-to-Many relationships

May cause performance degradation
- ensure if they are necessary
- and they are working as intended

Filter slicers without using bidirectional filters in Power BI - SQLBI

In above example only three of the dimensions have bi-directional relationship with fact 
table…? Common scenario is to keep slicers in sync and filter each other in a report

Bi-directional relationship guidance - Power BI | Microsoft Learn
Many-to-many relationship guidance - Power BI | Microsoft Learn

https://www.sqlbi.com/articles/syncing-slicers-in-power-bi/
https://www.sqlbi.com/articles/syncing-slicers-in-power-bi/
https://www.sqlbi.com/articles/syncing-slicers-in-power-bi/
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-bidirectional-filtering
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-bidirectional-filtering
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-bidirectional-filtering
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-bidirectional-filtering
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-bidirectional-filtering
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-many-to-many
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-many-to-many
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-many-to-many
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-many-to-many
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-many-to-many
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-many-to-many
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-many-to-many


#5 Data Model

One-to-One relationships

Recommend avoid creating one-to-one relationships if possible
- Contributes to clutter in the Data pane listing more tables than necessary
- Makes it difficult for report authors to navigate and find related fields
- Limits the ability to create user-defined hierarchies for navigation
- Can lead to odd results if values missing between tables

One-to-one relationship guidance - Power BI | Microsoft Learn

Guidance
- Combine the queries / tables
- If missing values replace with value for reporting like N/A, 
Unknown, Undefined, etc.

https://learn.microsoft.com/en-us/power-bi/guidance/relationships-one-to-one
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-one-to-one
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-one-to-one
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-one-to-one
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-one-to-one
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-one-to-one
https://learn.microsoft.com/en-us/power-bi/guidance/relationships-one-to-one


#6 Data Model

Calculated columns

This logic should ideally be done as far upstream as possible
- this will reduce processing time
- these calc columns need to be recalc’d for each row on refresh
- these columns will not compress as well as normal columns
- moving logic upstream makes it available for others to consume

Roche’s Maxim of Data Transformation – BI Polar (ssbipolar.com)

https://ssbipolar.com/2021/05/31/roches-maxim/
https://ssbipolar.com/2021/05/31/roches-maxim/
https://ssbipolar.com/2021/05/31/roches-maxim/


#7 DAX

FILTER logic in CALCULATE

Avoid using FILTER as a filter argument in DAX - DAX | Microsoft Learn

Red Sales = CALCULATE( [Sales], FILTER('Product', 'Product'[Color] = "Red") )

Red Sales = CALCULATE( [Sales], KEEPFILTERS('Product'[Color] = "Red") )

Here's an improved measure definition, which uses a Boolean expression instead of the table 

expression. The KEEPFILTERS DAX function ensures any existing filters applied to the Color column 

are preserved, and not overwritten.

The CALCULATE function accepts a table expression returned by the FILTER DAX 

function, which evaluates its filter expression for each row of the Product table.

Another classic example would be 
Sales Amount = CALCULATE( SUM(FactTableName[SalesAmount]), 
FILTER(FactTableName, FactTableName[ColumnName] = "Value") ) 

https://learn.microsoft.com/en-us/dax/best-practices/dax-avoid-avoid-filter-as-filter-argument
https://learn.microsoft.com/en-us/dax/best-practices/dax-avoid-avoid-filter-as-filter-argument
https://learn.microsoft.com/en-us/dax/best-practices/dax-avoid-avoid-filter-as-filter-argument
https://learn.microsoft.com/en-us/dax/keepfilters-function-dax
https://learn.microsoft.com/en-us/dax/filter-function-dax


#8 DAX

Avoid multiple references (use variables)

Use variables to improve your DAX formulas - DAX | Microsoft Learn

Measure In Power BI: Optimization Tips And Techniques (enterprisedna.co)

Measure examples where variables can reduce evaluations
- Measure % Diff = DIVIDE ([This Year $] – [Last Year $], [Last Year $])
- Measure QTY = IF([Quantity] = 0, BLANK(), [Quantity])
- Measures % Rate = DIVIDE([Voted Count], [Voted Count] + [Non-Voted Count])

Use variables in DAX to
- Improve performance, readability, simplify debugging, reduce complexity

- Measure % Diff = 
         VAR LastYear = [Last Year $]

RETURN DIVIDE(([This Year $] - LastYear), LastYear)

https://learn.microsoft.com/en-us/dax/best-practices/dax-variables
https://learn.microsoft.com/en-us/dax/best-practices/dax-variables
https://learn.microsoft.com/en-us/dax/best-practices/dax-variables
https://blog.enterprisedna.co/measure-in-power-bi-optimization-tips-and-techniques/


#9 DAX

No explicit measures defined

There are no explicit measures defined in the 
model  so must be using amount columns as 
implicit measures

o No reusable logic to reference for multiple 
report authors if needed

o Explicit measures would be needed for Analyze 
in Excel and Paginated reports
• Implicit measure support in Excel was just 

added for Analyze in Excel in May 2023
• What's New in Excel (May 2023) - Microsoft 

Community Hub

Have seen this twice in the past year and both solutions 
used a single wide table for all analysis with like 200 
columns and no user hierarchies either. 

https://techcommunity.microsoft.com/t5/excel-blog/what-s-new-in-excel-may-2023/ba-p/3809792
https://techcommunity.microsoft.com/t5/excel-blog/what-s-new-in-excel-may-2023/ba-p/3809792
https://techcommunity.microsoft.com/t5/excel-blog/what-s-new-in-excel-may-2023/ba-p/3809792
https://techcommunity.microsoft.com/t5/excel-blog/what-s-new-in-excel-may-2023/ba-p/3809792
https://techcommunity.microsoft.com/t5/excel-blog/what-s-new-in-excel-may-2023/ba-p/3809792


#10 Report Design

Too many visuals

Reduce the number of visuals and items on the report canvas
• In reviewing Performance Analyzer observed 

approximately 30 or so items being loaded which is a 
lot and will cause delays in loading the report page 
because visuals will be waiting for other visuals to 
load. 

• This can be seen by reviewing the Performance 
Analyzer information and you will notice that the 
'Other' category is much larger than the actual query 
duration.

• Use PowerPoint template for backgrounds to reduce 
the # of items loading on a report like logos, layouts, 
etc.

Consolidating report elements for improved performance | Alluring Analytics (alluringbi.com)

https://alluringbi.com/2020/08/06/consolidating-report-elements-for-improved-performance/


#11 Report Design

Increased the Page Height (vertical scrollbar)

- also the case of #10, too many visuals

The above report was using DirectQuery



#12 Report Design

Filtering Visuals with Measures

- Report Analyzer (elegantbi.com) (external tool like Best 
Practice Analyzer that would highlight this)
- Determine what the measure filter is attempting to do and 
push the logic into the actual underlying measures being 
referenced if you are not getting the proper results in the 
visual
- There are exceptions to the rule like using a measure to 
filter a slicer visual to eliminate the use of bi-directional 
filtering in the model

Chris Webb's BI Blog: Performance Tuning Table Visuals With Filters 
Applied In Power BI Chris Webb's BI Blog (crossjoin.co.uk)

Images below from Chris Webb’s blog post referenced at bottom

https://www.elegantbi.com/post/reportanalyzer
https://blog.crossjoin.co.uk/2022/11/10/performance-tuning-table-visuals-with-filters-applied-in-power-bi/
https://blog.crossjoin.co.uk/2022/11/10/performance-tuning-table-visuals-with-filters-applied-in-power-bi/


Final Advice

• Anytime you build a semantic model review Best Practice Analyzer 
and VertiPaq Analyzer (metrics)

• Anytime you build a report review the Performance Analyzer 
information to check performance

• Review page load times based on each change made like adding 
more visuals, including filters on visuals, including more columns in 
tables/matrix, etc. 

• As more items are added to the canvas they can have an impact on 
the overall load time and the load time of other visuals.



Resources



ELT layout

Resource Links

Power BI Guidance Documentation
• Guy In a Cube Videos

My CHECKLIST for troubleshooting Power BI Performance – YouTube
• 3 signs it's time to OPTIMIZE your Power BI report - YouTube
• Debugging a slow Power BI report with Phil Seamark – YouTube

Guy in a Cube - YouTube (best practice search)
Best Practice Analyzer for Tabular Editor Update 5/20
best practices | Search Results | (desertislesql.com) (3 part series)
10 Best practice tips to improve your Tabular Model performance | BI4ALL - 
Turning Data Into Insights
Improve Power BI Performance by Optimizing DAX | MAQ Software

https://aka.ms/pbiguidance
https://aka.ms/pbiguidance
https://aka.ms/pbiguidance
https://www.youtube.com/watch?v=D9dm0-cp1_s
https://www.youtube.com/watch?v=D9dm0-cp1_s
https://docs.microsoft.com/en-us/power-bi/guidance/star-schema
https://www.youtube.com/watch?v=D9dm0-cp1_s
https://www.youtube.com/watch?v=uKSkMDEGM2I
https://www.youtube.com/watch?v=uKSkMDEGM2I
https://www.youtube.com/watch?v=uKSkMDEGM2I
https://www.youtube.com/watch?v=uKSkMDEGM2I
https://www.youtube.com/watch?v=eABg872TAJU
https://www.youtube.com/watch?v=eABg872TAJU
https://docs.microsoft.com/en-us/power-bi/guidance/star-schema
https://www.youtube.com/watch?v=eABg872TAJU
https://www.youtube.com/c/GuyinaCube/search?query=best%20practice
https://www.youtube.com/c/GuyinaCube/search?query=best%20practice
https://www.youtube.com/c/GuyinaCube/search?query=best%20practice
https://www.youtube.com/c/GuyinaCube/search?query=best%20practice
https://powerbi.microsoft.com/en-us/blog/best-practice-rules-to-improve-your-models-performance/
https://powerbi.microsoft.com/en-us/blog/best-practice-rules-to-improve-your-models-performance/
Best%20practice%20rules%20to%20improve%20your%20model’s%20performance%20and%20design%20v1.1%20|%20Microsoft%20Power%20BI%20Blog%20|%20Microsoft%20Power%20BI
https://www.desertislesql.com/wordpress1/?s=best+practices&submit=Search
https://www.desertislesql.com/wordpress1/?s=best+practices&submit=Search
https://www.bi4all.pt/en/news/en-blog/10-best-practice-tips-to-improve-your-tabular-model-performance/
https://www.bi4all.pt/en/news/en-blog/10-best-practice-tips-to-improve-your-tabular-model-performance/
https://www.bi4all.pt/en/news/en-blog/10-best-practice-tips-to-improve-your-tabular-model-performance/
https://www.bi4all.pt/en/news/en-blog/10-best-practice-tips-to-improve-your-tabular-model-performance/
https://maqsoftware.com/expertise/powerbi/dax-best-practices
https://maqsoftware.com/expertise/powerbi/dax-best-practices


Questions?



Thank you!

Dan English
https://www.linkedin.com/in/denglishbi

slides available @ https://bit.ly/m365tc25powerbigotchas
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