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Measure Evolvability with Normalized Systems The6ty
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* From Classic Engineering :
* A system is considered stable when a bounded input results in a bounded output, aka BIBO

/\ = stable
V
— |

* For System Design Changes:

* A system is considered stable when a bounded functional change results in a bounded amounia
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 t
 EVOLVABILITY is measured by the ABSENCE of CE

—
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Measure Evolvability with Normalized Systems The6ty
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* The following NS Theorems are the necessary conditions to be free of CE

e 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.

* S0S: Separation of State

* Calling a processing function within another processing function, needs to exhibit si
keeping in order to achieve stability.
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Hypothesis:

The code generated by Power Bl 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 Bl does not respect SoC,
and thus results in a non-evolvable system. |
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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:
e 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

—
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IName Description
ABC123 somerandomtext1
ABC124 some random text 2
ABC125 some random text 3
ABC126 somerandomtext4
ABC127 somerandom textb
ABC128 somerandom text6
ABC129 somerandom text /7
ABC130 somerandom text 8
ABC131 somerandom text9
ABC132 somerandomtext 10
ABC133 somerandomtext1l
ABC134 somerandomtext12
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Business Criticality
businessOperational
businessCritical
businessOperational
businessOperational
missionCritical
businessOperational

businessOperational
businessOperational
businessOperational
administrativeService
businessOperational

CAPEX (2023) Lifecycle: Active Completion

100

50

3,3
20

2020-01-01
2020-01-01

2020-01-01
2020-01-01
2022-01-01
2025-03-13
2020-01-01
2022-01-01
2020-01-01
2022-01-01
2022-01-01

87%
100%
68%
62%
62%
68%
100%
62%
68%
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Experiment 1
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B Name - ABC Description - ABC Business Criticality - ABC CAPEX (2023) - ABC Lifecycle: Active - ABC Completion - 4 PROPERTIES
1 ABC123 some random text 1 businessOperational **None** 01/01/2020 0,87 Name
2 ABC124 some random text 2 businessCritical ==None** 01/01/2020 1 ~ saurce
3 ABCl125 some random text 3 businessOperational **None** **MNong** 0,68 All Properties
4 ABCl2e some random text 4 businessOperational 100 01,/01/2020 0,62
4 APPLIED STEPS
5 ABC127 some random text S miissionCritical **None** 01/01/2020 0,62
& ABC128 some random text 6 businessOperational 50 01/01/2022 0,68 Source
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: ) Step 3: Auto Changed Type
O ABC131 some random text 9 businessOperational **None** 01/01/2022 0,68
. i Step 3: Changed Type txt
10 ABC132 some randem text 10 businessOperational **None** 01,/01/2020 0,62
Step 4: Replaced Value null
11 | ABC133 some random text 11 administrativeservice 3,3 01,/01/2022 0,68 :
# Step5: Replaced Value empty string
12 |ABC134 some random text 12 businessOperational 20 01/01/2022 0,68
1 let
2 Source = Excel.lorkbook(File. Contents("C:\Users\ghaer\Downloads\Source. xlsx"), null, true),
3 #'Sheet 1_Sheet" = Source{[Item="Sheet 1",Kind="Sheet"]}[Data],
- #"Step 2: Promoted Headers" = Table,PromoteHeaders(d#"Sheet 1_Sheet", [PromotedllScalars=trug]),
5 #"Step 3: Changed Type" = Table.TransformColumnTypes(#"Step 2: Promoted Headers®,{{"ID", type text}, {"Name", type text}, {"Business Criticality”, type text}, {"CAPEX (2023)", Imted.Type}, {"Lifecycle: Actiy
b #'5tep 3 Changed Typel" = Table.TransformColumnTypes(#"Step 3: Changed Type",{{"I0", type text}, {"Name", type text}, {"Business Criticality", type text}, {"CAPEX (2823)", type text}, {"Lifecycle: Active",
7 #"Step 4: Replaced Value" = Table.ReplaceValue(#"Step 3: Changed Typel",™,"#*lone**" Replacer.ReplaceValue,{"ID", "Name", "Business Criticality”, "CAPEX (2023)", "Lifecycle: Active", "Completion}),
8 #"Step 5: Replaced Valuel" = Table.ReplaceValue(#"5tep 4: Replaced Value",null,"**None*#",Replacer.ReplaceValug,{"ID", "Name", "Business Criticality", "CAPEX (2823)", "Lifecycle: Active", "Completion"})
9 in
10 #"Step 5: Replaced Valuel"
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Experiment 1

Name Description Business Criticality CAPEX (2023) Lifecycle: Active Completion FCAPEX (2023) 2
ABC123/somerandomtextl businessOperational 2020-01-01

ABC124 somerandomtext2 businessCritical 2020-01-01 100%
ABC125somerandomtext3 businessOperational

ABC126/somerandomtext4 businessOperational 100 2020-01-01

ABC127 somerandomtext5 missionCritical 2020-01-01

ABC128 somerandomtext6 businessOperational 50 2022-01-01

ABC129 some random text 7 2025-03-13 100%
ABC130 somerandomtext8 businessOperational 0 2020-01-01

ABC131 somerandomtext9 businessOperational 2022-01-01

ABC132 somerandomtext 10 businessOperational 2020-01-01
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Experiment 1
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- ABC Business Criticality
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Experiment 1

MName
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ABC124
ABC125
ABC126
ABC127
ABC128
ABC129
ABC130
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ABC132
ABC133
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100
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Description Business Criticality ifecycle: Active Completion CAPEX (2023) 2
somerandomiextl businessOperational 2020-01-01 87%
some random text2 businessCritical 2020-01-01 100%
somerandomtext3d businessOperational 68%
some random textd  businessOperational 100 2020-01-01 62%
somerandomiextd missionCritical 2020-01-01 620
somerandomtexté  businessOperational a0 2022-01-01 68%
some random text 7 2025-03-13 100%
somerandomtext8 businessOperational 0 2020-01-01 62%
some random text9  businessOperational 2022-01-01 68%
some random text 10 businessOperational 2020-01-01 62%
some random text 11 administrativeService 3.3 2022-01-01 8L
[b* ji D |:7 Properties
-ﬁ- - S Dﬂdvanced Editar
Data source Manage Export query Refresh Choose  Remove k
settings Parameters = results Preview~ ] Manage = Columns = Columns i
Data Sources  Parameters Output Data Query Manage Columns f
fx = Table.ReplaceValue(#"Step 4: Replaced Value",null,"**None**",Replacer.Re

A Expression.Error: The column "CAPEX (2023)' of the table wasn't found.
Details:
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Experiment outcome:

The ETL steps are not DvT.

Why?

in

Source = Excel.lorkbook(File. Contents("C:\Users\ghaer\Downloads\Source. xlsx"), null, true),

Data Coupling in the Interface

nr

#"Sheet 1 Sheet" = Source{[Item="Sheet 1",Kind="Shaat"

#'5tep 2
§"Step 3
#"Step 3
§"Step 4
F'5tep o

#"Step 5

Promoted Headers" = Table,PromoteHeaderd§d”Sheet 1_Sheet", [PromotedllScalars=trug]),
Changed Type" = Table.TransformColumnTypMs(#"Step 2: Promoted Headers®,{{"ID", type text}, {"Name", type text}, {"Business Criticality”, type text}, {"CAPEX (2023)", Inmted.Type}, {"Lifecycle: Activ
Changed Typel" = Table.TransfornColumnTyMes(#"Step 3: Changed Type",{{"ID", type text}, {"Name", type text}, {"Business Criticality”, type text}, {"CAPEX (2823)", type text}, {"Lifecycle: Active",
Replaced Value" = Table.ReplaceValue(#"Wep 3: Changed Typel","™","##lone**" Replacer.ReplaceValue,{"I0", "Name", "Business Criticality”, "CAPEX (2023)", "Lifecycle: Active”, "Completion”}),
Replaced Valuel" = Table.ReplaceValue(#'

tep 4: Replaced Value",null,"**None**",Replacer.ReplaceValue,{"ID", "Name", "Business Criticality", "CAPEX (2823)", "Lifecycle: Active", "Completion"})

Replaced Valuel"
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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.
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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.

—
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Conclusion o )

Hypothesis PROVEN:

The code generated by Power Bl 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 Bl 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 cog |
it Evolvable?

—
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