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Research Introduction



Introducing Power BI

Power BI

Power Query: ETL via Low-Code/No Code Power BI Desktop: Data Visualization 



• From Classic Engineering : 
• A system is considered stable when a bounded input results in a bounded output, aka BIBO

• For System Design Changes:
• A system is considered stable when a bounded functional change results in a bounded amount of 

work and is independent of the size of the System.
• When the size of the System has an impact, we talk about a Combinatorial Effect (CE)
• A system must be free of Combinatorial Effects for it to be stable under change and thus EVOLVABLE
• EVOLVABILITY is measured by the ABSENCE of CE

Measure Evolvability with Normalized Systems Theory



• The following NS Theorems are the necessary conditions to be free of CE

• SoC: Separation of Concerns
• A processing function can only contain a single task in order to achieve stability.

• DvT: Data Version Transparency
• A data structure that is passed through the interface of a processing function needs to 

exhibit version transparency in order to achieve stability.
• AvT: Action Version Transparency

• A processing function that is called by another processing function needs to exhibit version 
transparency in order to achieve stability.

• SoS: Separation of State
• Calling a processing function within another processing function, needs to exhibit state 

keeping in order to achieve stability.

Measure Evolvability with Normalized Systems Theory



Measure Evolvability with Normalized Systems Theory

Hypothesis: 
The code generated by Power BI to perform ETL operations does not 
respect DvT and AvT, and thus results in a non-evolvable system.

The visualizations of data widgets in Power BI does not respect SoC, 
and thus results in a non-evolvable system.



Experiment 1

A Basic ETL Data Cleanup Activity
• Read xls file containing tabular data.
• Convert all read data to the “text data type”
• Replace all “empty” and “null” data by a string with value “**None**”

CHANGE:
• Add a new column to the source data

• Apply the same ETL Data Cleanup Activity
• Check if the same result is obtained.

• Change the name of a column in the data source
• Apply the same ETL Data Cleanup Activity
• Check the result



Experiment 1
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Experiment 1

Experiment outcome:
The ETL steps are not DvT.

Why?
Data Coupling in the Interface



Experiment 2

Adding a new visual to the Dashboard Canvas.
Visuals interact with each other BY DEFAULT.
The more Visuals you have, the bigger the effort to configure them.
This is a CE, caused by  violating SoC.



Discussion

These were simple cases!

The Code generate is not Evolvable.
But could have been made Evolvable.
If you want to solve the issue: you need to code.
But it is supposed to be a low-code tool.

The Visual Interactions are not Evolvable.
But could have been made Evolvable.



Conclusion

Hypothesis PROVEN: 
The code generated by Power BI to perform ETL operations does not 
respect DvT and AvT, and thus results in a non-evolvable system.

The visualizations of data widgets in Power BI does not respect SoC, 
and thus results in a non-evolvable system.

What's the point of Low-Code/No-Code if you need to code to make 
it Evolvable?
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